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The Introduction. 

HE Deſign of an Introduction to a Book, being to lead 
the Reader into it, and to acquaint him what it con- 
tains ; I ſhall obſerve that Method here. 

He 1s therefore to underftand, that when I firſt be- 
gan this Work, I foreſaw the Deſign could not be accompliſh'd in 
One Volume; but however, I thought it more proper to Pub- 
liſh one Volume firſt, than to deferr Printing any thing at all of it 
till the Whole was finiſhed : For as it is eaſie to ſee, that new 
Matter will continually occurr in a Defign of this Nature, and, 
conſequently, that there can be no ſuch thing as a Perfect Book of 
this Kind ; ſo I thought 1t better to ſend out an Imperfe one 
than none, and to afford ſome Help to Mens Improvement in Phi- 
loſophy and Mathematical Studies, rather than leave them to 
ſtay four or five Years for a more Compleat one. And the unpreju- 
dic'd Part of the Learned World have been ſo kind, as to take my 
Endeavours as I meant them; and by taking off almoſt Two Im- 
Impreſſions of the former Volume, and numeroully Subſcribing 


to this, make me hope, the Pains I have taken, and the Time! 


have employed this way, may be of ſome Uſe and Benefit y Man- 
k ind, and to the Improvement of Solid and Subſtantial Philoſophy. 

In this Second Volume, as I promiſed both in the Preface to the 
_ Firſt, and alſo in the Propoſals for This, the Matter is intirely 
New, and without any Repetition, that I know of, of any thing 
in the Former; and that ſhall be my Method, if ever I Publiſh any 
thing further in this Way. | 1 T2110 | 39y 

The Reader will find here many Parts of Natural Philoſophy 
and Anatomy largely treated of, which were either but juſt 
nam'd, as it were, or entirely omitted in the former: As in Par- 
ticular, the Affair of Animal Secretion ; into which Dr. Keil's Book 


on that Subject, Publiſh'd fince my Account was Printed, will let 


you yet further; Diſcourſes on Thunder, a Vacuum, Vapours, 
Water; with a large Account of Sound, Echoes: The Lranſmuta- 
tion of Bodies into one another; the Nature of Light and Co- 
lours, the Rays of Light, the Double Refraction found in the 
Iſland Chyrftall ; Elaſticity, Electricity, the Coheſion of the Parts 
of Badies, r.. 149909 29214 | E | 
And in Natural Hiſtory, I have here given Schemes of Birds, 
Fiſhes, Inſects, Quadrupeds; Roots of Plants, Oc. by which 

they are ranged and diſtribyted * their proper Orders. 1 
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Here are alſo inſerted pretty large Accounts of the Ear; 
Stomach, Spleen, Skin, Vena Porta, Lungs, Gall, and Re- 
ſpiration, and of the New Theory of Generation ; with Deſcrip- 
tions of the Lymphæducts and Glands, and two very fine and 
large Copper Plates of the Veins and Arteries of à Human Body, 
which were drawn from the Original Tables, preſented by that 
great Promoter of Uſeful Learning, John Evelyn of Deptford, Eſq; 
to the Royal: Society of London. © 5 

You have here alſo a further Account of that moſt amazing 
Property, the Attraction of the Particles of Matter one towards 
another, firſt diſcover'd by that Incomparable Mathematician 
and Philoſopher Sir Iſaac Newton ; who by the wonderful Diſco- 


F 4 


veries He hath made about the Nature of Light and Colours, hath 


open'd a New World in Natural Philoſophy, as by His Method 
of Fluxions, &c. he had before done in Mathematicks, Mecha- 
nicks and Aſtronomy; and hath ſufficiently ſhewn, that what he 
faid in his Preface to his Principia Philoſ. Math. in theſe Words; 


 Multa me movent ut non nihil ſuſpicer cetera Nature Phenomena, ex 


viribus quibuſdam pendere poſſe, . quibus Cor porum particulæ, per Cauſas 
nondum cognitas, vel in ſe mutuo impelluntur, & ſecundum Figuras re- 
res coherent, vel ab invicem fugantur & recedunt, was what he 


very well knew then, tho' expreſs'd with that Caution and Mo- 
deſty, as is ſo peculiar to that Excellent Man. 


This was Printed in the Year 1687. and the Queries at the 
End „ * Opticks, and eſpecially as ſince enlarged by him in the 
Latin I ranſlation of it, do ſufficiently ſhew his Thoughts to have 


been long ago employ d on this moſt uſeful Subject; and from 


whence thoſe Propoſitions took their Riſe, which thoſe Ingeni- 
ous and Induftrious Brothers, the Keils, have Publiſh'd about this 


Affair of Attraction: But however, to do the Illuſtrious Author 


yet further Juſtice, I have, with his Leave, at the End of this 


Introduction, Printed a Latin Paper of his De Acido, with a Tran- 
flation of my own ; and which, tho' never Publiſh'd before, was 

iven by him to a Friend, as long ſince as the Year 1692, and 
which I wiſh had come to my Hands ſooner, to have been in- 
ferted in this Lexicon, under the proper Head, Acids. 

And give me leave here further to inform the Reader, That 
there is now Printing a Latin Mathematical Treatiſe or two, of 
Sir Iſaac Newton's, which were written many Years ago, and 
which by their Date, will ſufficiently determine, -whether the 
New Methods of Fluzions were known firſt to him, or Mr. G. Lei- 
bnitz. But to go on; In this Second Part, I have been very full 
and particular in Aſtronomy ; Having not only from Mr. Hayes's 


Excellent Book of Fluxions, -given a ſhort Syſtem of the New 
FF | 73 « Aſtronomy, 
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Aﬀtronomy: but have alſo from the Ingenious and Learned... 
Mr. Halley, Savilian Profeſſor of Geometry in the Uniyenſity of 
Ozford, inſerted a Synopſes , of the Doctrine of Comets; — 
from the Prelections of Mr, Whifton, Mathematic Profeſſor of 
the Univerſity of Cambridge, > Irigy Aftrononfical Tables as are ne- 
ceſſary for Calculation, illuſtrating largely the Uſes of them, with 
proper Examples, in the moſt uſeful Aſtronomital Problems, and 
in the Calculation of — and Lunar Relipſed, and 1 in oe af 
the Satellites of Jupiter, 

And becauſe I would: have theſe Tao Volumes to Gm, 28 4 
kind of ſmall Mathematical Library, and prevent in ſome mea- 
ſure the Neceffity and Charge of buying many Books. on theſe 
Subjects; I have alſo, as I defign'd at firſt, given you in this Vo- 
lume very good Tables of Logarithms, Sines, Tangents and Se- 
cants, with a full Account of the Nature, Uſe and Application of 


them; ſo that nothing will be wanting here to compleat Trigo- 


nometry, both Plain and Spherical, and the Practice of it in Naz 
Men Dialling and Aſtronomy, Cc. 
Thave here alſo given a full — clear Account of the Nature, 
Conſtruction and Uſes of all the Lines which axe uſually drawn 
on any Mathematical Inſtruments, Rules, Scales, Oc. and how 
to uſe thoſe Inſtruments, on which they are drawn, in the ſeve- 
ral Parts of Practical Mathematicks for which they were d. 
And 1 have here and there inſerted ſuch uſoful Tables for the 
Calculation of Intereſt, Annuities, Purchaſes, Revengons, 5 
as I found moſt eaſily and readily (ubſetvient to thoſe Uless An 


becauſe of the very many and excellent Uſes of the Table of In- 


compoſite Numbers, and its beingPrinted nowhere butjinBrapcker's 
Algebra, an obſcure Book, and out of Print; I have here given 
it you entire, and, [ believe, correct;  being;defirous. ta prevent 
1 uſeful a Table from being loſt arcburied i in Obſcurity:, 1 
Here is alſo an Account of the: Method of Lwelling; 10 orllkr 
to- drain Marſhes, Fensor Moraſſes, or:to.convey Water, eins 
Place to another. | 
An Accoufit of theRile, hiveotimiant Progfeſs ofthe Art of 
Printing; with a Deſcription of the Tools and aer i 
ſervient t erennto. 118.1 bag 47181 Dol SIN: 005 
T have added allo d further Acootnt of. the Phenom 
Priſms'and the Rain-bove.; with; alſfiort SyRem, of Optic 
Sir Iſaac Newton; und many ements in Microſc 
Teleſcopes; the Art of Perl] pectiye, and thewMethods, aße 


0 tive, Reflective and Refractive Dialling: ) s oMs + 2h; 


In Meclianicks, 'befides the Account of the. ive Powers and 
Demonſtrations of the Nature andPrinciples of that Scigincęn here 
b 2 


are 


TNTRODUCTION 
are many things added about Centres of Gravity and Oſcillation z 
the Refiftance of Mediums; with the Deſcription and Uſes of all 
ſuch Mechanical Inſtruments, Tools and Engines as are uſed in 
Architecture, Fortification, Gunnery, or any Mathematical Arts 
and Sciences. aK ? mJ -"M 10 
In Geometry, here are great additional Improvements ; as, 
two Treatiſes of the Order and Quadrature of Curves, written by. 
the Incomparable Sir Iſaac Newton; a Treatiſe of Conick Sections, 
tranſlated from the Poſthumous Book of the Marquis de L' Hoſpi- 
tall, with many other things relating to the Properties of Curves, 
ſcatter'd up and down under particular Words; ſuch as Cycloid, 
Helicoid, Retrogreſſion of Curves, Tranſcendental Quantities, Cc. Here are 
alſo added many new things in Arithmetick and Algebra, and in 
the Doctrine of Fluxions ; as about Alternations, Combinations, the 
Dow of Chance in Play, Infinite Series. and Political Arithmetick ; 
and ” ut the Roots of Equations, Renewing of Leaſes, Rever- 
r f | hat e t! I. 
2 I have alſo here given a large Account of the Ways of Finding, 
Dreſſing, Melting, Oc. of all the ſeveral Ores from whence our 
Metals are taken; deſcribing alſo the Works, Engines, Tools 
and Terms of Art uſed by Miners ; as alſo the Ways of making 
Salt, Allum, Coperas, Vitriol and ſuch like Mineral Productions. 
ln Muſick, here is given an Account of the Nature and Grounds 
of Harmony, from Dr. Helder, and a new ſhort Syſtem of Mufick 
by the ingenious Mr. Perk. 3 be hs 2 
In Navigation ] have added many things; as the Way of find- 
ing and allowing for the ſetting of Currents; an Account of the 
Power of the Winds on the Sails of Ships, and of the Signals, 
uſed at Sea, both by Day and Night, in Sailing, and in an En- 
gagement; together with a new Traverſe Table, and. its Uſe and 
Application: And at the End you will find two very accurate 
Cutts of the Inſide and of the Rigging of a Firſt Rate Man of War; 
with the ſeveral Parts deſcrib d, and referr'd to by proper Letter 
and Numbers. : :10nt 01 5:81 
have alſo inferted Tables of the Sun's Place, Right Aſcen- 
fion, and Declination ; together with a Catalogue of the Right 
Aſcenſion, Declination, Longitude and Latitude of about fifty 
of the Principal Stars; which Mr. Hodgſon ſupplied me with; 
as alſo a Table of the Longitude and Latitude of the moſt emis 
nent Places on the Globe; all which will be very uſeful in Aſtro- 
nomy, Navigation and Dialling g 1 
| havs added alſo a Copper. Plate, deſtrihing a new] Hydraſtati- 
cal- Ballante, which is very ready and expeditious, .-to find. the 
Specitick Gravity of Bodies, aàs is there ſhewn . 
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The r Paper of Sir Ic Newton's: is excellently well 
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I have here, under the the Word Microſcope, given the Reader 
the Figure, Nature, Uſe and Advantages of Mr. Wilſon's Glaſſes 
ofthat kind, which I could only juſt mention in the Introduction 
to my former Volume, and whicli i think my ſelf oblig d again to 
ſay, are the moſt ready, commodious, and univerſally uſeful, of 
any Microſcopes, Lever ſaw. sss. 

And that I might do further Juſtice to our Excellent Mathe- 
matical Inftrument-Maker Mr. John Rowley, in 38 
in Hleet- ſtreet, I have given the Reader a Plate of a New Sex- 
tant lately made by his moſt accurate Hand, for the Obſerva 
now building in Trinity College in Cambridge; and which for 
its univerſal Uſe, far exceeds any Aſtronomical Inſtrument ever 
yet made; as you will eafily perceive by the Deſcription of it, 
which | have added to the Figure. 

I have only one thing more to acqaint the Reader, and 

is, That the Ingenious and Accurate Mr. Derham, Rectot of 
Upminſter in Kent, and Fellow of the Royal Society, hath late- 
ly obtain d from Florence an Account of the Meaſures and Weights 
uſed the: And we find by Menſuration agd Trial, that the 
Florentine Semibroccio, or Half-Brace, is in Length 11.475 of our 
Inches, or in Foot- Meaſure. g 56 of our Foot : And the Florentine 
Ounce is 17 Feny · wegbe, 12 Grains, and three Fourths of a Grain 
Tro -Weight. | owt k * - * * * renn ; 1 * "PEE 


worth the Philoſophical Reader's moſt ſerious and repeated Peru- 
ſal ; for it contains in it the Reaſon of the Ways and Manner of 
all Chymical Operations, and indeed of almoſt all the Phyfical 
Qualities, by which Natural Bodies, by their ſmall Particles, 
act one upon another. 
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A Cidorum., particule ſunt, Aqueis Craſſiores, C propterea minus Volatiles, at Terreſtribus 
A 2 | Lale, 3 multo minus fixæ. 775 magna Attrattiva pollent, & in 
lac vi confiſtit earum Attivitas, qua & Corpora diſſolvunt & Organa Senſuum agitant & pun- 
gunt. Media ſunt Nature inter Aquam Corpora, & Utraqut attrabunt. Per vim ſuam at- 
trattivam congregantur circum particulas corporum ſeu Lapideas ſeu Metallicas iiſq; undiq; ad- 
herent arm? „ ut ab ad inceps per Diſtillationem vel Sublimationem vix poſſint ſeparari 
Attrattz vero & undique congregate, elevant, disjungunt & diſcutiunt particulas corporum * 
invicem, id e#t corpora diſſoluunt j & per vim Atrractiomi qua ruunt in particulas commovent flu;- 
dum & ſic calorem excitant, particulaſq; nonnullas adeo diſcutiunt ut in Aerem convertant & 
fic Bullas generant. Et hæc el Ratio Diſſolut oni & Fermettationis; Acidum verò attrabendo 
* æquè ac Terram efficit ut particulæ diſſolutæ prompte miſctantur cum Aqua. eique innatent 
ad modum ſaljum. Et quem ad modum Globus Terræ per vim Gravitatis attrabendo aquam furtidis 
quam Corporl leviora 5 * ut leviora aſdendant in Aqua, & fugiant de Tera, Sic parti- 
cala Salium httrabendo quam" fugant ſe mituo &) ab invicem quam maxime , per 


am totam expanduntur. | n 11 
Sel All ex Trred G Aid fimiliter Units conſtant; ſed hæ Acidæ vi 
præci- 
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m 
N Patel. $ * — to Aves Xn 
maxima Attractiuã polenti ut per ignem non ſeparentur 4 Sale; utq; Met 
pitant attrahendo ab ” | Fla Acidas quibus diſſolvebantyr. Bk | 
Si particulæ Acidæ in minori proportions cum Terreſtribus jungantur, ha tam arcte retinentur à 
Terreſtribus, ut ab in fupprimi ac occultari videantur. Neq; enim Jerſey flow pungunt ne; 
0 & qua own 693 gre miſemtar, boc off pinguia, compe- 
nunt; ut fit in Mercurio dulci, Sulphure communi, Luna Cornea & Cupro Mercurius 
Snblimatus corroſit. Ab Acidi vero fic ſuppreſſi vi attrattiuv2 fit ut pinguia Corporibus prope 
Univerſis adbereant & flamman facile concipiunt, fi modo Acidum calefactum inryeniat alia Cor- 
pora in accenſorum quæ fortius attrahat quam propria. ; Seu & Acidum in Sulphurcis ſup- 
preſſum fortius, attrabendo particulgs aliorum Corporum ( ſcilicet Terreas ) quam proprias, Fer- 
mentationeh lentam © Naturalem ciet & foott uſq; ad Putrefactionem Compaſitii 
Du Purrefactio ſita eft. in eo quod Acide Fermentationem diu foventes, tandem in interſtitia 
minima & primæ Compoſitionis partes interjacentia ſeſe inſinuant, intimeq; iu partibus Unite 
mixtionem Novam efficiunt non envoven Ta tos privve commutandam, s. 
1979 1100 (OY J. 


Cogitationes Variæ ejuſdem. 


Flamma eſt Fumus Candens; differtque & Fumo ut Ferrum rubens ab ignito ſed non rubente. 
Calor e#t Agitatio Partium quaqua verſum. | 
Nikhil eſt abſojute quieſcens ſecundum partes ſuas & ideo frigidum, præter atomos, wacui ſci- 


| licet expertes. 


Terra augetur, Aqua in eam conversa, & omnia in aquam [vi gi reduci poſſunt. 

Nitrum abit diſtillatione magnam partem in Spiritum Acidum, relictã terra, quia Acidum 
Nitri attrahit Phlegma ; & idcirco ſimul aſcendunt conſt ituuntq; Spiritum : at Nitrum Carbone 
accenſum magnam partem abit in Sal Tartari, quia ignis eo modo applicatus partes Acidi & 
Terre in ſeſe impingit fortiuſq; unit. | 

"_— ardentes ſunt Olea cum Phleg mate per Fermentationem Unita. 

inttura Cochinelle cum Spiritu Vini fatta in aquæ magnam molem immiſſa, parva licet 
doſi, totam aquam inficit : Sc. quia particule Cochinellæ mags attrabuntur ab aqua quam 4 ſe mutuo. 
Aqua non habet magnum vim diſſolvendi quia pauco Acido gaudet. Acidum enim dicimus 
quod multum attrabit & attrabitur, videmus nempe ea que in aqua ſolvuntur lente & ſine 
Efferveſcentia ſolvi, at ubi eſt attratlio fortu & particuls menſtrui undiq; attrahuntur à par- 
ticula Meralli, vel potius particula metalli undiq; attrabitur a particulis menſtrui, he illam abri- 
piunt & circumſiſtunt, hoc eſt Metallum corrodunt : He eadem particulæ ſenſorio applicatæ ejus 
partes eodem modo divellunt doloremq; inferunt; a - Acidæ appellantur, relitta ſcilicet terra Sub- 

tili cui adharebant ob majorem attrattionem ad liquidum linguæ, Cc. | : 
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quam a ſe mau. On n. 328 * 
In omni Fermentatione eſt Acidum ſuppreſſum qued coagulit praccipitanlo. 
Oleum cum nimis magna mole phlegmatis intime mixtum, fit 11 quiddam & ſic Acetum 

conſt ituit , hic etiam Tartari ſeu Terre admiſtæ babenda eſt ratio. Ne 
Mercorius attrabitur id eſt corroditur ab Acids & cut pondere, Obſtruttiones alta bone 


Mercurius eft Volatilis & facile elevariy calore quia eus particale vltimz Commolitiodts 
parvæ & facile ſeparantur ſeparat 4; ſeſe fugant ; ut % in particulis Vayoris, . 


rum. a / N 
Aqua comprimi non poteſt quia ejus particulæ jamj am fe tangunt. Et i ſe tangerent paiti- 
Ks rn, tangunt ) — . 


culæ Aeris (nam Aer comprimi poteſt, quia ipſins particule 
Marmor. Seq. ex Prop. 2 5 Lib. 2. Prone, Pbiloſopb. 

e mutuo trahentes ; minimarum ſumme vocent ur primæ Compoſi- 

olitionis, c. | op 


Aurum particulas habet 
tionis, barum ſummarum ſummæ ſecundæ r FU 
| Poteſt Mercurius, poreſt Aqua Regia poros per uadere, qui particulas ultimæ Compoſitionis 
interjacent 2 _ alive. . 17 . 2 | 

Si poſſet Menſtruum alios illos per vadere wel fi auri partes prima & 4 e 
4 fieret Aurum, vel Hui dum, vel — nar =_ "4 e 
poſſet in aliud quodvis corpus poſſet transformars. "OM 

V. ſcidias eſt vel ſolum defetbus fluiditatis, que ſita eſt in artium par vitate > 7 eparabilirate 
(intellige partes ultimæ Compoſitionis) vel defect us Iubricitatis ſeu Ievioris partes mins ſupra alias 
labi impediens. Hujus viſciditatis Avidum ſpe cauſa eft ; ſpe Spiritus alis IWhricus terre 
Janitus, ut oleum Terebinthing 27 ſuo Mortuo redditum fit tenax. | p 
© Ratio cur Charta Oleo in untta Tranſitum Oles non Aqua concedat eft quia Aqua Oleo non wiſe 
N ä gabe d lte a L | 

Cum Acid partes, minores ſcilicet, aliquid diſſolvunt, id facit. mia m rei ſilvrnda 
eladunt vndiq; — Mojorem qual ber Acidi partium, ee lub, ' 12 
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Some Thoughts about the NATURE of AerDs; 
* , Y * . l RR , 
By Sir T84 ac NE MTN. 
H E Particles of Acids are of a Size groſſer than thoſe of Water, and cherefe 
T leſs volatile; but much ſmaller than thoſe of Earth, and therefore Laras 1 
fix d than they. They arc endued with a great Attractiye Force; ih whio 
their Activity conſiſts; and thereby alſo they affect and ſtimulate che rgan aſte 
and diſſolve ſuch Bodies as they can come at; They are of a middle Naber between 
Water and Terreſtrial Bodies, and attract the Particles of both. . * 
By this Attractive Force they get about the Particles of Bodies, whether t ey be 
of a metallick or ſtony Nature, and adhere to them moſt cloſely on all ſides ; ſo that 
they can ſcarce be ſeparated from chem by Diſtillation or Sub imation. When they 
are attracted and gather d together about the Particles of Bodies, they caile, disjoyn 
and ſhake them one from another; that is, they diffolve thoſe Bo ware 
By their Attractive Force alſo, by which they ruſh cowards che Particles of Bodies, 
they move the Fluid, and excite Heat; and they ſhake aſunder ſome. Particles, ſo 
much as to turn them into Air, and generate Bubbles: And this isth eaſon of Dil- 
ſolution, and all violent Fermentation; and in all Fermentation da b an Acid 
latent or ſuppreſs'd, which coagulates in Pregipitation. n 
Acids alſo, by attracting Water as much as they do the Particles of Bodies, occaliog 
that the diſſolved Particles do readily mingle with Water, or ſwim or float in it, Fa 
_—_ this Globe of Earth, by the Force of Gravi 0 & 4 Wat hs 
And as this Globe of Earth, by the Force of Gravity, attracting Water mo 
ſtrongly than it doth lighter Bodies, cauſes choſe lighter Bodies to 219010 che W. 
ter, and to go upwards from the Earth: So the Particles of Salts, by attracting the 
Water, do mutually avoid and recede from one another as far as they. can, and to 
are diffuſed throughout the whole Water. | . EW 
The Particles of Sal Alkali, do conſiſt of Earthy and Acid united together, after the 
ſame manner : But theſe Acids have ſo great an Attractive Force, that they can't be 
ſeparated from the Salt by Fire; they do alſo precipitate the Particles of Metals 
diſſolv d 
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INTRODUCTION. 
diffolv'd in Menſtrua, by attracting from them the Acid Particles, which befor: 
diſſolved them, — 8 9 — ſuſpended in the Menſtruum. W 5 e had 

If theſe Acid Particles be joyn d with Earthy ones, in but a ſmall Quantity, they 
are ſo cloſely retain'd by chem, as to be quite ſuppreſs d and hidden as it were by 
them; ſo that they neither ſtimulate the Organ of Senſe," nor attract Water, but 
compoſe Bodies which are not Acid, 3. e. Fat and Fuſible Bodies, ſuch as are Mercy. 
ris Tallis, Common Brimſtone, Luna Cornea, and Copper corroded by Mercury Sublimate 

From the Attractive Force in theſe Acid Particles thus ſuppreſs, ariſes that uni. 
verſal Property of almoſt all Fat Bodies, that they adhere or {tick to others, and are 
eaſily inflammable, if the heated Acid Particles meet with other Particles of Bodies 
in Fume, which the Acid attracts more ſtrongly, than it doth the Particles to which 
it is united. And thus the Acid that lies ſuppreſs d in ſulphureous Bodies, by more 
ſtrongly attracting the Particles of other Bodies (Earthy ones for Inſtance) than its 
own, promotes a gentle Fermentation, produces and cheriſhes Natural Heat, and 
carries it on ſo far ſometimes, as to the Putrefaction of the Compound: Which Pu- 
trefaction ariſes hence, That the Acid Particles which have 4 long while kept up the 
Fermentation, do at long run inſinuate themſelves into the leaſt Interſtices that lie 
between the Particles of the firſ# Compoſition, and ſo intimately uniting with thoſe 


very Particles, do produce a new Mixture or Compound, which cannot fall back 


again into the fame Form. 


Note, The Paper hitherto de crib'd, ſeems to habe been a continued Diſcourſe 
but what follows are ſhort Minutes of Thoughts relating to the ſame Subjecl. 


Nitre, in Diſtillation, leaving its Earthy Part behind, turns moſt of it into an Acid 
Spirit; becauſe the Acid of the Nitre attracts the Phlegm, and therefore they aſcend 
together; and conſtitute a Spirit. But Nitre, kindled with 4 Coal, turns chiefly 
into a Salt of Tartar ; becauſe the Fire applied this Way, drivesthe Acid and Earth 
Parts towards, and makes them impinge on, and more ſtrongly unite one wit 
another. | 

The Reaſon why Water hath no great — Force, is, becauſe there is but a 
ſmall Quantity of Acid in it: For whatever doth ſtrongly attract, and is ſtrongly 
attracted, niay be call'd an Acid: And ſuch things as are diſſolv'd in Water, we 2 
become ſo, eaſily, without any Efferveſcence: But where the Attraction is ſtrong, 
and the Particles of the Menſtruum are every where attracted by thoſe of the Metal, 
or rather, where the Particles of the Metal are every way attracted by thoſe of the 


Menſtruum ; then the Particles of the Menſtruum environ thoſe of the Metal, tear 
them to pieces, and diſſolve it. 72 my 
ied to the Tongue, or to any excoriated Part 


So when theſe Acid Particles are applied to 
of the Body, leaving the ſubtile Earth in which they were before, they ruſh into the 


liquid of the Senſory, tear and disjoint its Parts, and cauſe a painful Senſation. 
is attracted, and therefore corroded by Acids; and as it opens Obſtru- 


— Mercury 
ctions by its great Weight; ſo it breaks and obtunds the Power of Acids (in the Bo- 


y) by its attractive Force. | 
All Bodies have Particles which do mutually attract one another: The Summs of 


the leaſt of which may be called Particles of the firf# Compoſition, and the Colle- 
ctions or A gregares ariſing from the, Primary Summs ; or the Summs of. theſe 
Summs may be call'd Particles of the ſecond Compoſition, Cc. i 
Mercury and Agua Regis can pervade thoſe Pores of Gold or Tin, which lie be- 
tween the Particles of its laſt Compoſition ; but they can't get any further into it; 
for if any Menſtruum could do that, or if the Particles of the firſt, or perhaps of the 
ſecond Compoſition of Gold could be ſeparated; that Metal might be made to 
become a Fluid, or at leaſt more ſoft. And if Gold could be brought once to fer- 
ment and putrefie, it might be turn'd into any other Body whatſoever. | 
And ſo of Tin, or any other Bodies ; as common Nouriſhment is turn'd into the 


Bodies of Animals and Vegetables. 


N. B. The ſmall Difference which there is berween this Tranſlation and the Latin alove, 


was its being taken from another Copy a little di ferent from tb Latin Paper. And bav- 
ing been ſuperviſed and approved of by the Illuſtrioks Anthor, I bævs not alter d it ſince. 
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Dr. Covel Maſter of Chriſt . Colledge, Cambridge. 
William Coward, Eſq; Serjeant at Law. 

Madam Cowper, | 

Mr. Fobn Cowper. 

Mr. Cowper, Fellow of Merton-Colledge, Oxon. 
Mr. William Cowper of London, Surgeon. 

Mr. William Cowper of the Temple. 

Spencer Cowper, Eſq; 


Mr. Edward Cowper. 
Foſeph Comſlade of Donnington in Berks, Eſq; 


of Middleſex 


Robert Chaplin, Eſq; 
Porter Chaplin, Eſq; 


Mr, George Chapman. 5 4 
Mr. Thomas Chapman, Rector of Kimble-Parra. 
Mr. Hilliam Chapman of London, C A 


* Themas Chevely of Lincoln's-Inn, Elq; 

Charles Cholmondely, Eſq; 

John Cholmley of Southwark, Eſq; - 

Mr. 4. and F. Churchill of London, Bookſellers: 

Mr. Chute, Gent. Commoner of Nen-Colledge, 
Oxon, 

Edward Chute of the Inner-Temple, Eſq; 

George Clark, Eſq; 


Fobn Clark, Eſq; 


Samuel Cox of the Middle-Temple, Gent. 
Cox, Miniſter of Kenſmgton. 
Mr. Coxmacroof Bury. | 
Mr. Thomas Cranmer of London, Surgeon: 
Mr. Francis Creamer of Ingleſtaff in Norfolk. 
Henry Crenever, A. M. Fellow of Pembroke-ball, 
Cambr idge. \ 
Mr. Thomas Cripps, p 
Mr. Gilbert Crockat, Rector of Crawford in Kent, 
Archer Croffs of New-Colledge, Oxon, Eſq; 
Mr. Caleb Croſicy of Hornforth in Torksbire. 
Fobnſk all Croſs, Eſq; 
Mr. Henry Croſs. 
Richard Croſſing, B. D. Fellow of Pembrook-ball in 


Cambrid E. 
Mr. Samuel Crouch of London, Bookſeller. 


Mr. Cornelim Crownfleld, Printer in Cambridge. 


Mr. Cum- 


ice. 
Mr. Thomas e of Boſton, * 


| 


Mr. John Dickinſon, Salter. 


William Dunch, Eſq; ; 


* 
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Mr. Cummin of Trinity-Colledge. 

Nathaniel Curſon, Eſq; 

Thomas Curteis of London, Gent. 

John Curteis of London, Gent. 

Mr. Thomas Curteis. | | 

Mr. Nathaniel Cus/le, Rector of Lexden near Col- 
cheſter, Px, 

Fobn Cuthbert of Durham, Eſq; 2 0 

7m Cuthbert, Recorder of Newcaſtle on Tine. 


D. 


THE Right Honourable, Fames Earl of Derby. 

L Sir Gilbert Dolben of Finden in Norchampton- 

ſhire, Bar. | . | 

Mr. Matthew Dag nell, Bookſeller in Ay/sbury. 
Mr. Serjeant Darnell. 


* 


John Darnel of the Temple, Gent. 


Mr. William Daws. 

George Davis of Watlington in Norfolk, Eſq; 

Mr. Richard Davis of Shrewsbury. 

Mr. Thomas Davies, Maſter of the Free-School at 
Lewiſham in Ken. 

William Dawes, M. D. 

William Dawſon of the Middle-Temple, Eſq; 

Mr. Dawſon, Miniſter of Winaſor. 

Mr. Edward Dawſon. 


Mr. William Dealty of Gainsborough in Lincolnſhire | 


Mr. Dean of Rocheſter. 26 
Thomas Death, Eſq; 

Thomas De Grey, Eſq; | 

Mr. De Langle. 
Mr. De Laugh. 7 
Daniel Deloyne of Harlaxton in Lincolnſhire, Eſq; 
Mr. William Den. | 

Mr. Edward Deuey of Woolverhampton. 

Mr. Millian Dickinſon, Surgeon. 


Mr. Dickinſon. 

Mr. Dickins. | 

Daniel Diſney of Lincoln, Eſq; 

Foſiah Difton, Eſq; 

Mr. James Dixon of Portſmouth. 

Mr. Geo- ge Dixon of Leeds in Torksbire: 

John Dodſon of Furnival"s-Inn, Gent. 

Lewis Doleman, M. D. = 

Samuel Dolo of Leverpool, 

Mr. John Downes, Merchant at Lyn. 

Mr. Downes, Rector of Brington in Northamtanſhire. 

Mr. John Downes. 34 

Mr. Thomas Dowſe, Attorney in Cornbill, London. 

Mr. George Drake of Stamford - Peveri near Tiverton, 
Devonſhire. 

Mr. Charles Dubois. 

Edmund Dummer, Eſq; 

Thomas Dummer of London, Gent 

illiam Dummer of London, Gent. 


R. Dunking of the Inner-Temple, Eſq; 


George Ducket, Ef 


Dr. Dunſtar, Warden of Wadham-Colledge, Oxon- 
John Dyke, Efq; 


TH E Right Reverend, Off:pring Lord Biſhop 


of Exon. 


The Right Reverend, John Lord Biſhop of Eh. 


[The Right Rev. Symon late Lord Biſhop of Eh. 

John Earl, Merchant in Leverpoo/, . 

Mr. Edmund Ebbut of London, Vintner. 

Thomas Edwards of Lincoln's-Inn, Gent. ; 

Mr. Fobn Edwards, Senior, of Great-Neſs in Shrop- 

ire. 

Mr. ou — 12 0 m 

Mr. 7 inton of Robinſen in Staffordſhire. 

Mr. any — of Wakefield in Torksbire. 

Mr. Robert Elliot, Surgeon in Edenborough. 

Mr. John Ellis of Chudley in Devonſhire. 

Mr. Ellis of 1/tleworth in Middleſex. 

Fobn Ellis, B. D. of Feſus-Colledge, Oxon. 

Robert Elliſon, Gent. 3 

9 of Thrumpton in Nottinghamſhire, 
E | | Rs 

Mr. Thomas Emmerton of London: 

Mr. Sampſon Eſtwick, Rector of St. Hellens, London) 

Mr. Richard Evans, Rector of Hulcut, - 

Mr. Fohn Evans, Rector of Uffington near Stam- 
ford, Lincolnſhire. 

John Evans, A. M. of Wadhani-Colledge, Oxon. 

Mr. Edward 41 | I) 518 

George Evelyn, Elq; 

Job Evehn, Eſq; - - 

Charles Eversfield, Eſq; 7 

Foſhua Evoluly, Eſq; 

Robert Eyre, Eſq; 

Mr. Fohn Eyſome. |, 


* 
| | F 
. ” 


"I HE Right Honourable, John Lord Viſcoum 

Fermannagh. : : 

The Right Honourable, Charles Lord Viſcount 
Fanſhaw. 

The Right Honourable the Lord Fitzwalter. 

Sir Thomas Frankland, Bar. 


| Mr. Thomas Faldo of Hymondley Magna, 


| Mr. Nicholas Field. | 
N þ Feltham, Fellow-Commoner of Pinity-Col- 


dee, Cambridge. 

Mr. John Fenton of Newcaſtle in Staffordſhire, 
Mr. William Fenwick, Rector of Hallaton in Lei- 

cefterſhire. | 
William Fern of Prees in Shropſhire, Eſq; 
og + 6 a_jh of Eaſt-· Sutton in Kent, Eſq; 

r. Fiſher. x 
Mr. John Fiſher. 0 
Mr. Fitz-Lamb of Loughborough tn * en 
Matthias Fletcher of Rocheſter in Kent, Eſq; 
Mr. Nicholas Fletcher of Paxford in Worceſterſhire, 
— Forbes, "FS | 

ahn Forcer of Harbour-bouſe in Durham, Eſa; 
William Ford, Eſq; * ws 


Mr. Ford of London, Linnendraper. 
Mr. William Ford. 


Mr. Thomas Forſter, Warden of the Hoſpital of 


Stamford, Lincolnſhire, 

Mr. Richard Forſter of Crundale in Kent. 

Mr. Forſter, Rector of St. Oſwalds in Durham: | 
Mr. Forſter, Vicar of Monkes-Kirby in Warwickſhire 
John Forteſcue of the Middle-Temple, Eſq; 
Hugh Forteſcue of Fillegh in Devonſhire, Eſq; 
Mr. Henry Forthe. 

Mr:Fobn Fowler, Bookſeller in Northampton. 
Samuel Fex, Gent. 

Zacbary Foxal, Eſq; 

Matthew Fcxal of London. Gent. 


Richard Frame, A.M, of Pembrook-hall, Cambridge. 
. William 


tt th... Mt — 
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William Frankland, Eſq; Thomas Green, Eſq 
William Freak, Eſq; | Mr. Green Rector of Cliff. 
Mr. David Freebairn, Bookſellerin Edinborough. | Mr. Thomas Green, Rector of Bakers | in b 
Ralph Freeman of Aſpeden in Herefordſhire, Eſq; ſhire. 
Mr. A/illiam Freeman of London, Bookſeller. Ir. William Green, Rector of Calvington, 
Mr. William _ of Durham, Bookſeller, — Francis Green, * TR E 
Mr. Matthew Fr rancis Gregg of Leet-hall in Der e 
Robert Fry of Collyton in Dae, bly Mr, — oh : 
Mr. Samuel = *Be Reverend Mr. Griffith, Sophos ar Nov! 
Thomas Fuller, M | | Wy — 
Mr. Furnace, : ' ancis Grigſon. 
Mt. Walter Furſe. — Viliam Grimes. 
Dr, Fyuney, r of oel. W; uy Grimgsby „ — Gent. 
* 1 Grove of Bury. 
1 | | obn Grove of Cambridge. 
G — James Grove, © 
\ , 7 onab — 2 of i in Staffordſvire, Eſq; 
, His 8 HighExcellence, General, Admiral, Lied- Pha Gybbon, Eſq; 
- tenant Ulrick Chriſtian, Count Guldenlew. | | William 6ylby, Eſq; © (es 
The Right Honourable, Jobn Lord Marquis of | 
_ Granby. 
The Right Honourable the Earl of Gainsborough. »4, 7 H. 
The Right Reverend the Lord Biſhop of Glouce- 
— Godelphin, D. D. Dean of Sr. Paul's, and T x Right Honourable the Lord Chief ſuſtice 
Provoſt of Eron-Colledge. Holt. 
Roger Gale of Scruton in Torksbire, Eſq; Sir Willoughby Hickman of Gainsborough in L incoln- 
— Gale of London, Gent. ire, 
John Gale, Junior of Whitehaven in Cumberland, | The Honourable, Hugh Here, 5 
Gent. The — Doctor Hayley, of Chiche- 
Ambroſe Gallam of Lewes in Suſſex, Merchant: 
Dr. Thomas Gardner. — Hanbury; . 
[ Mr. John Garnet. | Mr. Stephen Hales. 
Mr. Simeon Garnier. I Viliam Hall, Eſq; Serjeant at Law. 
q | Mr. Garraway, A.M. of Nen-Colledge, Oxon. | Luke Hall of Furnzval's-Inn, Gent. 
Mr. John Gaſcoigne, Benjamin Hall of C lifford's-Inn, Gent: { 
Richard Gates of Clement's-Inn, Gent. Mr. John Hal. T 
Mr. Gatford. . Mr. Jeſepb Haller of Exon. 
Mr. George of Chiſwick, Gent. Mr, Peter Halloway. . 
Mr. Ralph Gerrard. . BC ' Anthony Hammond, Eſq; one of the Commiſſioner 
Mr. Henry Gibbs, | of Her Majeſties Navy. 
= Gibſon, Eſq; ; Mr. John Hammond of Cork in Feland. 
Mr. Robert Gibſon, Mr. Henry Hammond, . Bath. 
Feffrey Gilbert of the Inner- Temple, Eſq; Captain Hammamd. | 
John Gilbert of London, Gent. Mr. Francis Hancock, 794 
«Mr. Gilbert. © + $7 45 I Mx. Samuel Hanſon. 6 
Mr. aac Gilling of went & . | Widiam Harcourt of Sr. Jobn's-Colle e, Oxon. | 
Mr. Gilmar, Prebendary of Recheter. 1 I | Mr. John Harding of London, T. | } 
William op Eſq; n= x Mr. Halter Harford. 1 
Jolm Gityin, Eſq; IM. Nathaniel Harford. 1 
Mr. Thomas Gorrins, BookſelleratShrewebury; Edward Harley, E (/ 
oy Richard Ghn, Nathematical Iofroment-ma- * — Fel ow of Copied 
_ 4 
Mr. Burnet Godfrey. oF 4 A wal: Mei Jager El | 
Mr. John Godſohall, EW n - || Mr: Charles Hains of Greenwioh. 


Nathaniel Gold, Eſq; RET Mr. James Harris of Wilſhire, 
Mr. William Good of Tvinity-Colleds , Cambridge. charles Harris of Oxon, Gent. 


Mr. John Goodwin of Pembroke , Cambridge. Mr. Samuel Harkis: - | 
Mr. Goodwyn of Lyn, Mr. Benjamin Harris of Guildhall, London © 


© — 


Richard Gooding of St. John's, Combridge 1 m——arriſon, Eſq; 
Mr. Stephen Gore of Hammerſmith, | | Mr. Samuel Harriſan, Rector of Bury, 
hs — Goſlin 7 —— - — = Fohn e r Gent. 
ntleman of t cen's Allington Harriſon of W, 208 Cambridge- 
* Richard Graham of London, Eſſ ; ſire, Bla; * ij 


Mr. George Graham. Dr. — 
* Thomas Granger of the Eaſt- India- Honſe, Gent. Mr. Nathaniel Hartford, Bookſeller in Pordf- 


Mr. Grant, Prebendary of Rocheſter. |. | mouth, 

Mr. John Gratwick. | Mr. Edward Haſtewell. 

Mr. Joſepb Grave, Rector of St. Ann's in Lewes in Mr. Edward Hatton, | 
Suſſex. Stephen Harvey of Belſtworth, Eſq; 


— Stephen 
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Stephen Harvey, * 

Mr. Richard Harwick, Bookſetler at Lyn. 

Mr. James Harwodd of Windſor. 

Mr. Hawkesbee: 

Benjamin Hawkins of Exon, Mitchane, 

Mr, Richard Hay. 

Mr. Hayes. 

James Hayes, Eſq; 

John Hayes, Blqg 

Mr. Charles Haynes; 

The Reverend Mr. John Haynes, Redtor of Ben- 
ni ngton. 

Mr. Dalliam Hayward of Little-Wenlock, in * 

vive. 

Ry <y Heath, 

Mr. Humphrey Heath, 

Stapebill Heath, Merchant in Eoin 

Samuel Heathcote, Merchanr. 

Gilbert Heathcote, M. D. 

Riobard Healy, L. I. D. of Wells: 

William Hempſon, Eſq; 

Mr. Henly. 

F The Reverend Mr. Herbert, Rector of Mon- 


mouth, 


Mr. Roger Herbert. 


* Thomas Herne of London, Merchant. 4 
* Frederick, Herne, Eſq; 

Mr. Heyman, A. M. Fellow of Moprtim-Colledge,Oxon. 
Thomas Hiceock, Eſq; Maſter in Chancery. 

Charles Hicks, Eſq; #7 


n—_ 


Mr. Francs Eicher, Bookſeller in Ni. 1 


Mr. H /, prebendary of Rocheſter. 

Mr. Wiliam Hill of Twickenham. 

Mr. William Hill, 

John Hill of the Inney-Temple, _ 

Fobn Hill of Thornton in Yorkshire, Eſc 

Mr. Nathaniel Hiller of Lindon, Het 
Mr. James Hillman of Bed in Staffordſhire. 3 | 
Mr. Robert Hind of London, Brewer. N. % 
Mr. Richard Hind of London, Brewer. 14 1M 
Jobn Hinley, Eſq; kt: 
The Reverend Mr. Hobbes. 1 16 
Mr. 70h H. Ager, Bookſeller in 865 W 
Folm Hodgſon of Lem in Yorkshbre, Merchant. 
Richard Hodgſon of Whitebaven, R. M. 39 
Nicholas Hooper, Serjeant at Law: AM 
Mr. John Holland of Portſmouth... | 6.5 X21 


Ambroſe Hoibech, Eſq; 0 | 


Mr. John Holdich, uller of * 
Mr. Ti liam Holloway of London, Watchmaker⸗ 
Mr. Thomas Horne of London, Bookſeller.. uy 
Mr. Horne, Fellow of n £3 
Francis Horne, "Eq; | 1.227 
Benjamin wol, A. M. of Feſus-Colledge, Owvon. 
William Hug hes, L. I.. D. n of Baob 
aid W-lls. J 10 unte. IM 1 
Mr. Adel Humphrey of To in Combridg- 
ire. | 
Mr. Humphrey s, Student in —— 
Robert Humphreys of the Iſle of 5 .ꝗ Cle C.. 


Mrs. Hunt, Bookſeller in Herefot 


Mr. John Hunt, Bookſeller in Hereford. 21% 
Mr. John Hurſt of. Leeds in d 1 
Jonathan Hutchinſon, Eſq; 
George Huxley, Eſq; 
r. Hybourn of Lyn. 


. Foſeph Hyde. "OT 


— — 


— — 
r A 


— N , ; 
$. $4 &f3 CT 


| William Jones, M. A. of 
| My. Benjamin Forden, 


* . 
* » 
* 
F 
1 ö 
* * 


T's 11 E Right Hinonmble the Earl of Lo. 


Jeſu-Colledge 2 Oxon, 


Sir Robert Jenkinſon, Bar 


Cane James, 


| — Jackſon, Eſq; 


tain t Jack, * 
who Saen Wiidng- wehe, at Leeds in Nr 


a Bas James, Bſq; ; of New-Colledge, Oxon, 
Mr, Ibbut, 
Captain Thomas Jeffery, Merchant in Exom. 


Nicholas In a of the Inner- Irm ple, Eſq; 

Mr. Jef, A. M. Fellow of Meri m-Colldge, Oven 

Mr. Fenkins, Surgeon, 

The Reverend Mr. R, Jenks. 

Charles Jennings, Eſq; 

Mr. Feremy. 

Thomas Fervoiſe, Eſq; - 

Mr. Immangs of Lindon Diller: 

Dr. Samuel 22 of Beverley in! Torkſhire; 

Mr, Henry John/on.. 

Mr. Nathaniel Jobnſon of London, Oylman. 

— Michael ohmſon of Litelſield, Bookleller. 
Mr. Jolly. 

The Reverend Mr. William Jones. 

Wiliam Jones of Stowey in Staffordſhire, Eſa;; 

Benjamin Foxes of the Inner-Temple, Gent. 


Mr. Jones of the Bank. 
eſus-Colledge, Oxon. 


icar of Pattingham, Staf- 
fordſbire. 
* Mr. Charles Ji of Londen, Merchant. 


Mr. Charles Joy. 
Mr. Iriſh, Fellow-Commoner of T1.a;rp-Colledge] 


| Oxon. 


Mr. Miliam Iriſh, 


K. 


TEA 1 Honotrable the Marqueſs of Kent! 
Sir a" N, Bar. Torkshire, © 

Maurice Kay, E 
George Kay of Denbeigh-Grange in — 1 
Mr. Robert Keck of Univerſvy "Comp, Que 

Mr. Edmund Keen 

Mr. K of 'Chriſt ',-Chroh-Colledge, Oxen. 

Mr. John Ketley of Tryſul in Staffordſpire. 

Rober t Key, Eſq; 


Colledes in Oxon. 
Dr. King of the Charterhouſe, Lindon, 


Dr. King, Fellow of Merten-Colledge, Oxon. 
J Robert King, Eſq; ; 


Mr. 7obn King. 
Henry Kingfly of nude in EHerfordſhire, Eſq; 
Porer Kingſman of the Midale-Temple, Gent. 


Ar. Mir. Richard Kirby of Hull, Merchant, - 


tain John Kna 
Ty Robert Kapla of London, Bookſeller. 


© Mr. James Knapton of London Bookſeller, 
* Piliam Knight of Semmerſet-bouſe, Eſq; 


— Kn 1 of the Midale- Temple, Eſq; 
r. Knight, Gentleman Coqunoner of Wadbam- 
Colleage, Ou. 


John 


22881 


= a ad ß 


Charles 7 — B. D. Fellow of Copw-Chie 


* — — 
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75 Knig be of Briſtol, Bookdeller. 
r. Fobn Nil, Surgeon. 

Mr. James Knox. 
Mr. Henry Knox. 


p 


3 


1 Right Honourable the Earl. of 1 
The liche Reverend, William Lord Biſhop of 


Lincoin, 
The Right Reverend, James late Lord Biſhop of 
Lincoln. 
The Honourable Colonel Laws, 
The Honourable Colonel Low. 
Sir Bartley Lucy, Bar. 
Dr. La Croze, Miniſter of Old. 2 
Lane, Eſq; 
Thomas Lane, L. L. D. 
Mr. Lane of Hereford, 
Henry Lang ford of Combatchfield in the C of 
Devon, Eſq; | 
Mrs. Prifeitls Le tea of Wirbitch. 
Fobn Laug barne o Landawk, Eſq; 
Andrew Lnvington of Exon, Merchant. 
= Lawrence, Gent. 
obn Lawrence of London, Bookſeller. 
Henry Lawton, Fellow-Commoner of Lincoln*Col- 
ledge, Oxon, 


The Reverend Mr. Leadbeatter. 

Mr. Edward L:ake, 

William Lewis Legrand, Eſq; 

The Reverend Mr. Lebunt of Org in Mid- 
% dleſex. 

Major Leigh. 
Mr. Richard Leigh of Coch Green in \ Stoffards 
ire. 

r. Charles Leigh. 
Peter L- Neve, Eſq; Norroy King at Arms: 
Dr. Henry Lever. 
Mr. Thomas Lewes of the Beſdadio- Houſe, Lows 

don. 
Mr. Edward Lewes, 
Dr. L- wii. 
Mr. Abe! Ligonier. 
Mr. Alexander Lindſay. 
Mr. Barnard Lintot of London, Bookſllee;... 
Gilbert L-veſcy of Leverpool, Merchaut. 
Madam Ann Lloyd. 
Pierce Lind or L anidan inthe Iſle of valle. 

Eſq; 0 
John Lind of London, . 
Mr. Da. Locl. 
geo ge L. chart of Carnworth, Blq; 
Mr. tejamin Ling, Vicarof C. eri. 
Mr. 1 n is Lor. . 5 
Mr. Ca L1udham of Exon, Surgeon. | | itt 
Mr. en Leda of Eveſham in Wareeſte ſpire, 
- Bookſeller. 
Richard Licas, D. D. Prebendary al num. 


* Chr i/lopher FE of * A Surgeon. 

Mr. 70/1 Luffkw. 

Nareiſſus Lutterill, Eſq; 

Symon. Lydiat, A. M. Maſter of the Free-School at 
F: ted in I dex. 

Philip Lynth, Eſq; 

Mr. Lyon of Windſor, 


% 


! 


— _ — 


Gt 


Mr. Richard Mayow, - Vicar af GreatsKimble 


TSamuec! M N N 


— 


CY 
75 


NM. 


R Humphrey Mickworth of !Neath in the 
County of Glamorgan Fu 
Sir iam Meſfngbird, Bar 
Sir Robert Maſham, Bar. 
Sir John Meres of — Inner-Temple, Knight, 
Mr, John Mackenz 
Mr. John Maddects, Maſter of _ Free School at 
Car mars hon. 
Mr. Jeſepl. Maidftons. 
Mr. John Major. 
Mr. Daniel Man of the Exciſe-Office! 
Jolm Manley, Eſq; 
Edward Mannyng of Keving-Town in Kent, Eſq; 
2 Mannyng of beg ge in Norfolk, 
em. 
Edward Mapleſden of the * 
Henry Markham of Hoxſeheath in 
Cambridge, Eſq; 
Mr. Francis Markhani, Attorney in Durham. 
Mr. Jaſhua Maredenof Pontefraft in Yorkpbire, 
Thomas Maſon, A.B: of Pembroke-ha/l, Cambridge; 
Mr. Thomas Maſon, Rector of Thornton in York: 
ire. 
Edward Meſſe „of Roſtern in Cheſhire, n 
Mr. Richard 22 * of Waadford i in Eſex& 
Mr. James Matthew, Phyician in Ber. 
Arthur Mat:ochs © the Ciry of Well,, Gent. 
Mr. John Maxwell. 
Mr. Thomas Maynatd Attorney at. Yarmouth, 


County of 


« 1401 


: in 
ucks, 
Mr. Richard Mayow, FEA of St. Thomas's 


Southwark, 
ead. 


Mr, Edwar 
Mr. Matthew N | 
Mr. Joln Meadows. oy | 

— Nathaniel Mp of London, Apothecary- 


| * 
14 


Mr. Hum phrey Mel 
Mr. Devi? Mercator. 


Mr. li am 2 
Mr. John Meredit 


Mr. * Merret, — of the Port of f 
ton | 
gy = Robert Middleton, Neal of . in ga | 
Captain John Miller: * 
= = Miller of $ le in pits; Dt Book- 
eller | 
| The Reverend Doctor Muitlingeen Rector of Ren- f 
/ingten. 9 
Mr. A Mi'ner 75 RBovefradt in Torkobire. þ 
Mer Thomas, Miner. | 
John Mi n of the. ;-Temple,,, Eſq; 
Richard Minſhall gf the Temple, Eſq; 


* WWilliam Nen f Dublin, E 


* 


—1 in Surrey, Gent. 
HBriagewater. 


4 


Gharles Mympeſon, E 
1 Thomas Moore of 
Mr. Jahn Moore 
Mr, Thomas Moore.. - 
Dr. Moreton, Prehendary of Durham. 
Thomas Mn gan of Lincolu's-Inn, Gent. 
Claudius Morris, M D. of the Ciry of Wells. 
Mr. Stephen Morris. 
John Morris, A. M. Vicar of Sunninghill, Berks; 
Mr. Myrnſon. - 

Mr. Henry 


bo 
* 
t 
: 
L 
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Mr. Henry Mortelock of London, Bockſeller. 
Walter Miſely of Mere in Staffordſhire, Eſq; 
Mr. William Meſs, Schoolmaſter at Leverpool. 
Mr. Francis Moult of London, Chy miſt. 


Fame. Mount ague, Eſq; 


Mr. Mountague of 'Trinity-Colledge. 
Mr. Samuel Mountford. | 


Mr. Thomas Mountford, Attorney at Law in Srof- 


ord. | 
N John Mowbray, Attorney at Law at Durham. 
Mr. William Mowbray, Attorney at LW. 
Mr. Randal Mie in Cheſhire, . 
Thomas Mulſo, Eſq; 
Mr. Nicholas Munckley, Fuller at Exon. 


Charles Muſters, Eſq; 


d IR Eraſmus Norwich of Brumpton in Northamp- 
tonſhire, Bar. 

* Colonel Nicholſon, lare Governour of Virginia. 

Sir Edward Northey, Knight, | 

Sir George Newland, Knight. 


- * Sir Iſaac Newton, Knight. 


Mr. Thomas Naſh, Sub-dean of Sarum. 

Mr. Fohn Naſh of Portſmouth. 

Mr. Naſh of Depeford. 

Mr. James Naſh, 

Joſeph Neal, Eſq; . a : 

Folm Neale, M. D: of Doncaſter in Yorkshire. 

Mr. John Neave. 4 

Mr. John Needham. 

Robert Nelſon, Eſjj © © © 

Mr. 7Jobn Nevet of St. Fames's Bridgnorth in Shrop- 
ire. 5 | 
IVilliam Nevill of Leeds in Yorksbire. 
Mr. Jonathan Newman. 5 

Mr. 7oſbua Newton, Rector of Pickering in Tork- 


ſhire. 5 
Daniel Nichols, Eſq; : 
Mr. Nicholſon, Apothecary Of London. 
Francis Nicholſon, Eſq; ' 
Fames Nic hol /. on of the Inner-Temple, Eſq; 
Clemment Nicholſon of Whitehaven, © 
Philip Ni abet, Merchant. | 
Mr. Norborn, Fellow of New-Colledge, Oxon. 
Mr. Fohn Norman, | 
Mr. 7ohn Nott of Lapford in Devonſhire. 
Mr. Fobn Nutt of London, Stationer. 


8 


T H E Right Honourable the Earl of Orrery; 

The Honourable Sir Richard Onſlow, Bar. 
Speaker of the Houſe of Common. 

Adam Ottley, D. D. Arch-Deacon of Salop. 

Mr. William Ogbourn. = 


Mrs. Ogſtan, Bookſeller in Edenbourgh: 


Mr. William Ober. 

William Oker of the Midale-Iemple, Gent. 
Mr. Olyffe, Senior, Rector of Direton in Bucks. 
Mr. Olyffe, Junior, Rector of — EY 
Mr. Oſgood, Bookſeller in Plymouth. 

Captain Oft of Sandringham-ball in Norfolk, 

Mr. Alexander Ouchterlony, Merchant. 


Peter Pett, of Weſtminſter, Eſq; *' 
1 Fohn Petty of Chelefield. 


| 7 
| 


P. 


T H E Lord Biſhop of Peterborough. 

The Right Honourable, Fohn Lord Poulet of 
Hinton dt. George, Somerſetſhire. 

Sir John Packington of W:ſtwood in the County of 

' Wirceſler, Bar. + © 1h ; 

Sir Thomas Parkins, Bar. 

Sir Thomas Palmer. 

Sir Thomas Parker. 

Sir Charles Pye, Bar. 

Mr. Fuſtice Powis. ' 

John Pack of London, Gent. x 

Francis Page of the Inner-Temple, Eſq; 

Dr. Thomas Pagett. 

John Palmer of Lincoln i- um, Eſq; 

Mr. Thomas Palmer of ing bam in Kent. 

Mr. Edmund Palmer, Bookſeller in Stamford. 

Mr. Samuel Palmer, Surgeon. 

Mr. Arthur Palmer. 

Thomas Parker, Eſq; 

Mr. Fonathan Parker. f 

Mr. Richard Parker of London, Bockſeller. 

Mr. Milliam Pate. 

Mr. Robert Paul. 7 

John Payne of the Inner-Temple, Eſq; 

John Payne, Gent. 

Mr. Fohn Payne. 

Simon Peacock of Burnhall near Durham. 

Mr. Pead, Rector of St. Fames Clarkenwel, 1 

Thomas Peck of the Midale- Temple, Eſq; 

Captain Pelle. 


| Mr. Pemberton. 


Mr. Thomas Pen. 

Mr. Penton of New-Colledge, A.M. { 
Mr. 7ohn' Perch of Orping tan. 
Mr. Edward Periam. f 
Mr. Edward Periam, Attorney at Law. 1 
Mr. Edward Perrey of Woolverbampton, 


Clement Pettyt, Eſq; 


&® 3 — 


Silveſter Petty, 


; | Mr. Potter. 


Mr. Ambroſe Po ex. 

Mr. 7obn Philips of Portſmouth. = 

Conſtantine Phipps of the Temple, Eſq; 

Mr. Edmund Pickering of London, Painter. 

Mr. John Piggott of StoGiles in the Fields. 

* Alexander Pitfield, Eſq; 

Humphrey Pitt, M. D. and Fellow of Wadbam- 
Colledge,. Oxon. "Th 

Mr. William Plaſtoe. 

William Plaxton of the Temple, Gent: 

John Plumtree, Eſq; | 

Dr. Plumtree, one of the Commiſſioners of the 
Sick and Wounded, 


| Mr. Fohn Pooll of Portſmouth. 


David Pollhill, Eſq; | 
Mr. William Porter, Rector of Wheatly in Nor- 
tinghamſhire. | 


| Charles Poultney of the Inner-Temple, Eſq; 
I John Powle of Lincolns-Inn, Eſq; 


Mr. Daniel Powle of Gravel-Lane, Southwark. 
- Edward 


Mr. Thomas Pyle, 


— — 
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Edward Powell of Pech in the County of Se- 


lop. 
Me. Thomas Power 7 — Merchant. 
Dr. Prat, Dean of Rocheſter, 
John Price, D. D. of Weſtbury in the County of 
Salop. 
Mr. Foſhua Price of Holbourn, Glaſs- painter. 
Mr. — Prince of Lauton, Cambridgeſhire, 
Mr. Thomas Prince. | a 
John Pritchard of Hockleton in —_— 
Jolm Proby of the Middle-Temple, 
Henry Proftor, Eſq; of Windſor. oY 
Thomas Pudſey of Seiſdon in Staffordſhzre. 
Mr, Norris Panſlow. 


Mr. eln P»m, Merchant in Exon: 


M R. William Quarles, Rector of Moncks R 
* borough, Bucks. 


. ajr, 
G 22 of Torksbire, Eſq; 
Mr. Samuel Quick of London. 


R. 


T HE Right Honourable the Earl Rivers. 
The Honourable Colonel Rivers, . 
Sir John Read of Wadham-Calledge, Oxon, Bar. 


Mr. Thomas Hollier Ridout of London, Surgeon. + 
Mr. Philip Ri 445 Shrewsbury, . 

Mr. Samuel Roberts of London, . 

Mr. Samuel Roberts, Shipwright. 

Dr. Tancred Robinſon. 

Mr. Brian Robinſon. cat | 5 
Mr. Jonathan Robinſon of London, Bookſeller. 
Thomas Robinſon of Pickering in Yorksbire, Eſ1; 
Mr. Thomas Robinſon, Merchant in Liverpool. 
Mr. Ralph Robinſon. | 
Timothy Rogers, A. M. | 

Mr. John Rogers, Bookſellet in Shrewsbury: 
Mr. William Rogers, Bookſeller in London. 
Mr. John Rogers of Hull. 

Mr. Abel Roper of London, Bookſeller. 

Mr. James Round of London, Bookſeller. 


Mer. George Row. 


Mr. Fobn Rowell, Regiſter of Durham. 


Henry Rowlands of the Iſle of Angleſey, Clark. 

Mr. John Rowley. 

Mr. Matthew Royeroft. 

Mr. Abraham Royle. | | 

Edward Rudd, A. M. Fellow of Trinity-Coledge; 
Cambridge. : | 

Mr. Rudge, Gentleman-Commoner of New-Col- 


ſedge, 95, 5 
John Rugby, 5 
Mr. Ryler, Bockfatterin Hull. 


4 T* Right Honourable, ame: Earl of Salis: 
7. 
* The Right Honourable the Earl of Stamford. 


| 


The Right Honourable the Earl of Suther- 


land, 


Sir William Robinſon, Knight. { 

Mr. Edward Redd of Trinity-Colledge, Cambridge. | 

Richard Rains, L. L. D. 

Mr. Rain ford of Bury, _ 

Mr. Tn Randall of Bury. 

Mr. Richard Randall of Newcaſtle upon Tyne, Book- 
feller. 

Mr. Ratcliff, Gentleman-Cammoner of New-Col- 
ledge, Oxon. | : i 
Chriſtopher Rawlinſon of Clerk-ball in Lancaſhire, 

Eſq; 


* BAY „ 
obert „Eſq; 

Ar. Ng. Minificr of Stoke. 4 

John Reddington, Fellow - Commoner of Trinity 
Colledge, Cambridge. 

Mr John Neve. 

Mr. Reeves — * 

Samuel s, a 

Jobn Rees of Liverpool, Mathematical Inſtru- 
ment-maker. bs 

Stephen Revel of Ermington in Devonſhire, Eſq; 

ens —— 
r. Reynolds in Southampton-ſtreet. ; 

Beast Roderick, Rector of Baſſiſhaw, Lon- 

on. 

Mr. John Richards. 

Mr. Serjeant Richardſon. 

Mr. 5 

Richard Richardſon. Elqz - 

Mr. fobn Richardſon, Bookſeller in Leeds 

Mr. Ridge of New-Colledge, Oxon. 


The Right Reverend che Lord Biſhop of Sarum? 
The Right Honourable, Fohn Lord Sommers. 


The — Reverend the Lord Biſhop of Soder 
and Man. | 

The Honourable Sir Philip Sydenham, Bar. 

— — Sebright of Feſus-C __ in Oxon, Bar: 
ir Fobn $ f Offley-place, . 

Sir Fohn $ — | mY 

The Honourable Collonel Stanley. 

The:Honourable Collonel Soames. 

The Reverend Dr. S:anbope, Dean of Canterbury! 

Major Soul, 


— 

Humpbrey Sandford, Eſq; 

Mr. George Sandford of Cotton, Cheſhire: 

Dr. Sankey, Rector of Wnitchurch, 

Mr. Jeremy Sambrooke. | 

Mr. Richard Sare, Bookſeller in London: 

Mr. George Sarocold. | 

John Savage of the Middle-Temple, Gent. 

Mr. Thomas Savery. 

Mr. Henry Saunders. © = 

Mr. Edward Score, Bookſeller in Exon: 

Mr. Richard Score of Exon. | 

Mr. John Seawell, Regiſter of the Colledge of 
Windſor. 

Mr. John Senex. 

James Selby, Eſq; Serjeant at Law. 


— — —— — — — ⁊ꝙV .- 


Mr. Thomas Sanderſon, Student of Pembroolte- ball, 


RS Mr, Hemy 


— > 


Mr. William Spi er, | | C4 14 
's 5 I Mr. Juſtice Tracey. 


— 


| — — — 


A Cutalogue 2 the Subſcribers Names, 


Mr. Henry Sell of London, COS - 
Mr. Sewel of Waitehaven. 

Dr. John Shadwell. 

Lancelot Shadwell of Beaumeſe hal in ore. 6 


Mr. ales M. A. Prebendary of Nell. 418 
Alderman Carbbert Sharp of Liowyyet, Merchant 
Mr. Jabn Saw. 
— Sheldok of Alling ton in Kent. a 
7. 2 Sheldon · f Heath NCAT Wakefield in Nike 
ſhire, 
William. Sherleck, D. D. late Dias of St. Pauls, 
M illiam Shiers of Lincoln Inn, Gent. | 
Mr. Hilliam $hiers. 
Captain 70h Shipton. 
Mr. William Shorgrave, Rector of Hafer in 
Northamptonſhire. 
Mr. John Showers, 
Mr. Henry Shutf. 
The Reverend Mr. Shute, 
Tohn effery Sheat. M. D. 
Dr. Fredrick Slare. 
Me. Fobn Slatter of Eton, Bookſeller. 
Mr. Thomas Slatter. : 
Dr: Sloane 
M.. John Sly. 
Mr. Joſhua Smith. 
Dr. Smith, Prebendary of Durham. 
M. Anthony Smith of Gainsborough in Lincols- 
ire. 
Mr. Nicholas Smith of London, Diſtiller. 
Mr. Samuel Smith ot London, Bookſeller. 
Mr. Smith, Rector of Buſhey i in Hertfordſhire. 
Mr. John Smith, 
Mr., Jolm Smith, Rector of Lee in Nottinghamſhire. 
Mr. Murk Smith of London, 
Mr. Ralph Smith of London, Bookſeller. 
Mr. John Smith of Left-edge in Kent. 
The Reverend Mr. Eliſha Smith. 
Johm Smith of Fulham, Gent. 
Mr. William Smith, Profeſſor of Philoſophy. the 
\ Univerkiry of abe 1:3 
Mr. Benjamin Smithurſt, Bookſeller i in phmoutb. 
Mr. Benjamin Smithy-ft, Bookſeller in . 
Tboſhas Sout herne, Eſq; 
Thomas Seurbouſe, Elq; 5 
Foln Spearman of Hetton near Durham, Eſq; 
Mr. Thomas Sperd of London, Bookſeller. * : | | 
Lawrence Spencer, Gem. Clerk r che rr of 
St. Paul's, Eondon. 


Mr. Nathaniel Spinckes. 

Mr. ohm Sprint of Briſtol, 

Ar. Fobn Sprint of London, Bookſeller. 
William Squire, Merchant in kann, 


Mr. Stan field. 1 181 | 

Mr. Miles Stanton of Eton, + E 0. 2 
Henry Stamford of Poreſmout hy Gent. 11 4M 
Mr. Thomas Staples. wy 
Mr. 7obn Star, 'Merchant in Ben. | 0 
Humphrey Stear of Lyon un, Gent. \ 


Zachary Stephens of London, Gem. 1 

Mr. Stephens, . A. M. Fellow df Merton-Colledge, 
Ox. 

Itewry * — of callan- Com: in gra Berks| 
ſvire, Gent. 

Mr. F. my Stephens, Rector of nt in Lan- 
coln, re 

Mr. Samuel Stodden of Sidbury in er 

Mr. Iſaac Stokes in Seiford in — 

Mr, Lulte Stehe of Landon, Bookſeller. 


Mr. Thomas Stukes, Fellow of Peter- 


q 


Kichard Stone of Lyor's-Inn, Gent. 


F Richard Stonehewer of Durham, Gent. 
Mr. William — Rector of EY Lon- 


don, 
Mr. 8 
Mr. Thomas $ — 9H eon at — 5 jos 
Mr. George Strahan of qo 
Mr. S:rode of Lincoln - Inn. 
* Mr, Edward —_y of 9 
Mr . Ser ong . i 
Mr. Edward Ser 1 
Edward Stroud o Lineolts-Inn, Gans. 
1 — Strut, Vicar of Yardley. 
* Stuart, Rector of Peterſham in Northampton: 
ire. 
Ralph Stubbs, M. D. | 
Mr. Philip Seubbs, Rector of St. Alphage, Londoſ. 
55 e, Cam- 
bridge. 


Ir. John Sturt of London, Engraver. 


Mr. Gervas Sulley, Bookſeller in Nottingham. 

Mr. Owen Sutherland, Purveyor of Portſmouth: 

Mr. Thomas Swinnerton of Drayton, Shropſhire. 
—_— Henbam of Dulverton in 8. es; 


Mr. 1 9 born of Lynn. 

Dr. — Sykes Margaret, Profeſſor of Divinity 
in Oxon, 

Mr. Humphrey Syle. . | 

Mr. Henry Symonds of London, "Ty Sans 

Mr. William Symonds, 

Mr. John Symonds of Nantwich in Cheſhire. 

Mc. William Symonds, Deaf of Battle. 

Mr. Nevil Symonds, Bookſeller in Sheffield, 

Mr. John Symonds. 


s * 5 dis 
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p T* Right Honourable, Charles Lord Viſcount 


Townſhend. 


| The Ri - Honourable the Lord Chicf Juſtice 


Trevor, 
Major General Tralawney. 
Sir Thomas Travel, Bar. 
| Sir Thomas Trollop 'of C eich! in Lincolnſpire, Bar 
Sir Charles Turner, 


Dr. Taber, Phyſician of Lewes in Suflex:.. 
Mr. John Tailer. 


: { John Talbot, D. D. of Kelvedon i in Eſſex: 


Mr, Francis "Talbot, 

Mr. Talbot of Palsfield-Court near Canterbury, 

Mr. Jonathan Taylor, Bookſeller in Whitoburch, 
Shropſhire. 

Mr, James Taylor, Bookſeller in Chatham. 

Mr, Jeremy Taylor, Bookſeller at 33 

Joſeph Taylor of the Inner- Temple, E 

Mr. Will;am Taylor of Landen, Bockleller. 

Mr. Robert Taylor. 

Mr. John Taylor of Wells, Surgeon. 

Mr. Edward Terrey of London, 

Mr. Thackarahb. 

Mr. William Thomas, Vicar of Offley- 


| Mr. John Thomas. 


Robert Thornhil, Junior, of the Middle-Temple, Eſq; 


Richard 


4 


> 


The Dean and Chapter of Morceſter. 


Mr. Benjamin Maid of Hull. 


* 
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Captain Edward Thornicroft, ) 

Mr. Edmund Thorpe, Junior, Phyſician. 

Mr. George Tilden, Attorney in Fleegſtreet. 

Mr. George Tilden. 2 

Mr. Jolm Tod, A. M. Lecturer of St. Auſtin's 
Londen. . 

Mr. Samuel Todd of Woolverhampton. 

Mr. John Todſol of St. Mary Cray in Kent. 

Mr. Benjamin Taller, Attorney at Hereford, 


Mr. Thomds Tompion, Warchrhaker. 
Mr. Jacob Tonſon, Junior of London, Bookſeller. 
Mr. Andrew Lock“. * * 8 


Mr. John Tooker, Gent. at Abbingtqu. _ | 
Mr. Eben Tracey, Bookſeller in Lenden. 
Mr. John Tregenna, Rector of St. Mayer, Corn- 
wal, dw: as N of hr 
* Trigg, A. NM. Fellow of Jeſus-Coledge, Cam- 
ridge. 88 n 
Mr. — Trofs of Exm. 
Raden Trow, Gent. at Oxford. 
Forteſcue Turbeville of the Inner- Temple, Eſq; 
Mr. John Turner, Merchaut at Hun. 
Mr. Thomas Turner, Junior, Merchant in Exon. 
Mr. John Turner, Merchant in Liver pool. 
Cholmundley Turner, Eſq; of Kirk/etham, Yorkgbire, 


Mr. Randolph Tutte, 


Titus Tweady, A. B. of Pembrooke-hall, Cambridge. | 
Mr. Anthony Twyman. 

Theopdilus Tyrril of Bernard's-Inn, Gent. 
Mr. Timothy Tyrrill, Gent. 


V. 


"Tomes Valentine of Epſome, M. A: 

Thomas Vaughan of the Inner-Temple, Gent. 

Mr. John Vallange, Bookſeller in Edenboroug h. 

Dr. Elis Veryard, Phyſician in Columpton, Devon - 
ire, 

Mr. Robert Vynes of Aſtely in Worceſterſhire. 

Dr. Henry Ullock, late Dean of Rocheſter. 

Mr. George Unit, Bookſeller in Moolverbampton. 


1 


W. 


T HE Right Honourable, James, Lord Walde- 
rave, Baron of Chewton. 

Sir Job Mentworth, Bar. 

Sir Paul Whicbcott, Bar. 

Sir. — WWebſter of Copthall in the County of 
Eſſex, . 

Collonel Henry Horſley. 

Collonel Horatio Malpoole. 

The Honourable Mr. Watſon of Merton-Colledge, 


Oxon. 


Madbam- Colledge Library. 
Nathaniel Wade, Eſq; 
Mr. Thomas Wagſtaff, Rector of Cublington: 


Henry Waldron, Eſq; 
Mr. Benjamin afford of Londen, Bookſeller. 
Mr. William Walker of Doncaſter in Yorksbire. 


ee 


— 


Dr. Thomas Walker. 1 1. 


' | Captain Hevendon inf, Superintendent of Ply« 


mouth, | Ws | 

Dr. Sande PP" Phyfclalg 1 

Mr. Bae OD 2% e amy” | + OM 
Mr. Walker Gent. Commoner of N:w-Colled#: 

Oxon, ; | . * * N 975 0 

* Samuel Walters of the Eaſi-Indfa: Fuſs, Gent. if 
a NT 


Thomas Ward, Rectdr of WillkalW 117 
= Warley, Rector of ham th Ao "rh 

r. Reger Warn, Bookſeller :'in *Chippenh 
nies : . n, fene 
Mr. William urner. l e 5 
S104 


— John Warner, Goldſmith. > p M 
r. lam Waſhbourn of the Queen's ChappeF -! 
Mr. Waſhburn, {be WV * PP * aM 


Thomas Waterhouſe of Exqn, M. D. 4 
Mr. Watkinſon in the Sryand. an N 
Mr. Samue/ Watkins of Linden. * AC 
Mr. = Wareſon, Bookſeller in Bury: © * 4 
* Robert Wattfon, Gent. of Wakefield in York" 
bo N 110 9. A 
Richard Ne,] A. M. a 4.1 
Mr. Thomas Warts; Vicar of Orpington, oP 
Dr. Waugh, Rector of St. Peter - Cornbil. 
Mr. Samuel N beagl f Lowes, Suſſex. 14 
Mr. Helburn, Bo, ler in th: | 10 * ' 12% 


HAlliam Weld, Efq; © wb r 

* Humphrey Weld, Vas 3 „ 

Foſeph Weld, Eſq; 

Captain George W-ler of Tunbridge. 

Dr. Wellwood. 

Mr. Henry Welftead. 

Anthony Weltden, Eſq; 

Mr. Samuel Mont. „ 

Thomas Wentwarth, A. M. of St. Fobn's-Coledge, 
Cambridge. | 

Mr. George W:/t, Bookſeller in Oxon. 

Richard Weſt, Eſq; at Underbank, Yorkebire, 

Nicholas W:ſicomb of the Inner-Temple, Eſq; 

Mr. William W-ſtern. 

Mr. Matthew W-/tly of London, Apothecary- 

Mr. St-phen W:fton, Fellow of Eton-Colledge. 

Hany Myhichect, Eſq; 

Dr. Mnincupp. | 

William Woiſfton, A.M. Mathematical Profeſſor 


N at Cambridge. 


Dr. Wnite. | 

Mr. Thomas Woite of Guild-Hill, London, 

Mr. George Myite. 

Mr. John White, Rector of Dean, Hampſtsre. 

Mr. Lancelot Whitehall of Suſſex, 

Mr, John Moitehand of Meli. 

Mr. Thomas Wniteborn, 

Mr. John Woitlaw, 

Mr. William Wickens, Rector of Exſtling in Kent. 

Mr. John — 2 x Is 5 

Mr. William W. lhins, 

Mr. Richard Wilkin of London, Bookſeller. 

Mr. Stephen Wilkin, 

Mr. W.lhins. 

Mr. Thomas Wilkins of Lemmington in Flintſhire. 

Mr. Richard Wilkerſon. 

Francis Wilkinſon of Lincoln I. Inn, Eſq; 

Mr. William Mil ſon. 

Mr. Thomas I Aurt. 

Mr. Fames M. let, Junior in the Strand. 

Jame Millet of Rickmanſworth, Eſq; 

oy 4 William: of Rydiwin, Carmarthenſhire, 
* 


| 


Mr. William 
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Mr. iam Williams. 

Mr. com Wilmer, Rector of Elesborough in 
Bucks 
Thomas Wingfield Eſq; of Preſton-Brockburſt Sally 

William Wimworth, —1 at Woolick, Yorkshi 

Mr, Jahn Mit her of wi ch in Kent, 

Mr. Fiero of Gray Inn. | 

Mr. William Wogan. 

Mr. Samuel Mood of Tiverton, Devonſhire. 

Robert Mood, M. A. of Leming in Kent. 

Mr. Fordan Wood. 

Mr. Thomas Woodford: 

Samuel Woodgate, M. D. 

Mr. Woodinton, 

Mr. Woodroof of Bury. 

Mr. Jobn Woodward. 

— Woodward. Joard, Phet . 
r. George Woodwar yfician at L 

Pr. "Jobn Woodward, PhyG cian- | 

Mr. Thomas Woolaſton of Seiford in — 

Mr. Woolaſton. 

Mr. John Wooley of Penkridgein Stafford, 

Mr. Edward Wooton of Croſcomb in Samer oe 

Mr. Fofiah Wordſworth, Merchant. 

Mr. Fobn Worſter, Merchant. 

Mr. Wright. 

Mr. John Wyat of London, Bookſeller: 


John Vynn of Wainwenn in the Ile of Angleſey, * 


Thomas Wynn of Dyffrin-Aled in bei, 


Richard Wynne, Eſq; 
pom Wynne, D. D. Fellow of e cel. Oxon. 


| * A 


I'S Grace, ohm Lord Archbi of 7 
HA A Eſq; Waun 


| Mr. John Yarwell of London. 


Dr. Yardley. 

Mr. Jobn Tate, Rector of Great-Hambden in Bucks. 
Mr. Yates of Marlborough. 

— — ty of Exon, Bookſeller. 


— . 115 of Wrenham, Cheſhire 
Mr. Hemy Tag, Gent. : * 
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BaCUS: Bees 1 the funds: ieee 30 ew 8d l 
leere. l 


of the 4b I fird chat Mauclerc, in 

the Tonick defighs what the | ber wb ae rr oe ok 
Work-men call an O. nd g 

over it for the 4 ich Filler is F REUVOIRS, are the Interval or 


balf che breadth of the O. — he calls it the | between the Stones, bs the Joints wit e K. 
Fillet of the Abacw. In the Corinthian Order, he | rar lies in Pillar, Wall, or Building 
Delcribes the Abacw as a ſeventh patt of the whole ACCORD, accotding ro rhe Modern 

Capital. Paladso calls the Plintb about the Bowl- 3 of Muſick, is a is the Production, | 
tin (or Eckinw) the Abacus: Which from its Form, | and Relation of two Sounds; of which the one is 

ſaith he, is common y called pe eee Dye { and Grave and the other Accute. They make two | 
this is f of the whole heighth of the Capital | Kinds of gd; thoſe which are pleaſant and 

Scamogzi calls a certain Hollow of Caſement, | agteeable, and which they call Conſonancer ; and 
which is rhe Capital of the Pedeſtal of rhe Tuſcan ſuch as are harſh and unpleaſant, w ich are call'd 
uy by this Name Abacw, Tar Diſſonances, Which ſea in Vol, L, © 

BASE, in the Seq) Language, is to Lower or}  ACERIDES, is a Plaiſter mad&'wirhour War, 
Tikes in. 5 Abaſay he Flag, is to Take in the — ſach as that call d Emplaſtram Norimbergenſt. 

ABBA CT, is the Government of a . — ACTION Civil, is that which tends only to the 
Houſe, with the Revenues and Perſons Subject ro Reco of what is due to any one by Contract, 
an Abbat. | e. as i « Man ſeek by Action to Recover a Sm 

ABBAT, is 4 Spiritual Lond. having the Rule of | Money formerly lent, [ 01 
of Relij igious Houſes according to our Common Law: ACTION Penal, is that which aims at ſome 
Some 2 in England were called Mitred Ab- — or Puniſhment in the Sued, whether 
bats; and ſuch were exempred ſtom the: Juriſdi - Corporal or Pecaniary ; as in t Aftion Lego A. 
ction of the Dioceſan, having Epiſcopal Authoriry 1 65 in the Civil Law; and in the Common 5 
themſelves within their Limits, and were alſo Lords ih Caſe of Appeals for Marder. 22; 
ot Parliament. Thele were ſometimes calld - | | ot Propiararory, is 
bats! Syvereign- and Abbars General, The other | which frown f from _—_ —— in che A1 


— 


Abbars were Subject to rhe Dioceſan in all Spjri- 

tual Government, There were alſo Lords Priors, nd rs 

which had — Juriſdiction, and were Lords Ret . 7 

of Parliament. theſe Lords Abbats and Pert . it root 

Sir Edw. Cal ſaith there were 29 thar Sat in Par- 22 
1 K aeriont 


a Plane, tho rant Set, will not make riddance e- 


Time which enables a Perſon to do that, which 


ACTION Aunceftrel, is in oppoſition to Perſo- 
nal, being that which a Man hath by ſome Right 
— tan his Anceſtors : 17 is either Droi- 
turehor Peſſeſſory: „ 2 Inflif; f. 291. I 

A PR, "i paſa ed for a, Prodloron 
Adv in Courts or Cauſes. Actor dolni- 
nicw was alſo the Term formerly for the Lord's 
Bailey or Attorney. Actor Ecclefie was ſometimes 
the * Term for the Advocate or Pleading 
Patron of a Church. Actor Ville was the Stew- 
ard or Head Bailey of a Town or Village, 

ADDICTIO i S. in 2 is an 
Agreement between Buyer and Seller, that the 
Seller may Contract with any other Perſon who 
will oſſer · a better Price, before a certain Day. 

PITION, i the Term in our Com 
Law for the Title which is given Many Perſen 
beſides his 4 — Name, in — 
diſtinguiſh him by his tee, Eſtate, Myſtery, 
Trade, Place of Abode, Ge. | 

And tis particularly prov'd by the Stat. 1 H. 5 
c. 5. that in Suit of Action where Proceſs of Ut- 
lars lies, ſuch Addirions ſhall be given to the Name 


of the Defendant; and that its not having ſuch 
Additions ſhall be, if the Defendagr take Ex- 
ceptions thereuntddſo . . 

ADVANCE Fee, is a Ditch of Water round 
the Eſplanade or Glacs of a Place, to prevent its 
being iſed by the : But of late this 
Work hath beed diſus d, becauſe as ſoon as the E- 
nemy could drain ir, it was a Trench ready made 
for the Advantage of the Beſiegers. 4 0 

ADVOCATIONE Decimarum, is a Writ that 
lies ſor the Claim of a fourth part or upward of 
the Tithes belonging to any Church. 

ADVOWEE or AVOWEE, in Latin Advocati, 
was formerly us d for him that had Right of Pre- 
ſentation to a Beneſice; and the Avowee Paramount 
was the higheſt Patron or the King. By the Sta- 
ture of 88 25. E. 3. er nn 

ADVOWSON of a . Houſe ; as the 
Builders and Endowers of a Chutch were the Pa- 
trons of it, ſo thoſe that Founded any Religious 
Houſe, had the Advowſen or Patronage of it. Some- 
times the Patron had the ſole Nomination of the 
Prelate, Abbot or Prior, either hy ln veſtiture (or 
delivery of a Paſtoral Staff) or by direct Preſen- 


tation to the Dioceſan. And if a free Election 


was left to the Religious, yet a Conge d' eſlire, or 
Licence of Election, was firſt to be obtain d of the 
Patron; and the Perſon Elected was Confirm d by 
him. If the Founder's Family was Extinct, the 
patronage of the Convent went to the Lord of the 
Mannor. Denn 
ADZ, is an Inſtrument whoſe Blade is made 
thin and ſomething bending, and hath not its Edge 
Parallel to its Handle, as the Ax and Hatcher bath, 
but placed athwart to it. Ir is Gmund to a Baſil 
on the inGde to its outet Edge. Its genetal Ule 
is to take off thin Chips of Timber or Boards, and 
ſuch Irregularlities as the Ax cant come at, and where 


nough, Tis much us d in taking off the Irregu- 
larities of Floors when they are pinned and framed 
together; and ſometimes on Poſts framed upright, 
and ranged in with other Work framed to them, 
where the Edge of the Ax can't come. Haid 

ESTUARY, is an Arm of the Sea running up 
a good way into the Land, like the Briſtow 
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before he could nor do for want of Age: Thus at 

14 Years a Man is ſaid to be at the Age of Diſcre- 

tion; and at 21, at full Age. Ar 12 Vears o Age 

'a Man may take the Oath of Allegiance at a Leet; 

at 14 he may conſent to Marry, and in Socca 

1 chuſe his Guardian; at 15 he is of ge for the Lord 
to have Aid pur fuir fitx Chivalier, and may be 
ſworn to keep the Queens Peace; ar 12 he is 
bound to. Appearance before the Sheriffs and Co- 
roner for enquiry after Robberies, 

A Woman might herergtore at 7 Years of Age, 
her Kuhe io the Lord, Deſtrain his Tenants for 
Aid pur fill marier and at thoſe Years conſent to 
Marry ſaith Braon, At 9 Years ſhe is dowable ; for 

"then, or within half a Vear aſteꝶ (Flea. Jin. 5 


Lx. Lib. 1. c. 5.) ſhe is able promerers dotem vir 
finer Bur thig Brafon limit to 2 Years. At 13 
e is able to rarify and confirm a former Conſent gi- 
ven to Matrimony; at 14 ſne is able to receive her 
into her on Hands, and ſhall be out of Ward, 
| if the be at that Age at her Anceſtor's Death; at 16 
ſhe ſhall be out of Ward, tho ſhe was under 14 at 
the Death of her Anceſtor ; at 21 ſhe is able ro A- 

lienate her Lands and T » & 

AGOGI E, is the Art o dee Images or Fi- 
gures in Metals, when War is us d to effect or fur- 
ther tbe Deſign. ' | 
AIDE, in the Law, hath ſeveral Significarions ; 
ſometimes tis the ſame with Subſidy ; ſometimes a 
Proteſtation due from Tenants ro their Lords. 
This Word is alſo usd in matter of Pleading for 
4 Petition made in Court, for the calling in of 
the help from another that hath an Igtereſt in the 


Cauſe in Queſtion. Thus a Tenant'Yor Term of 


Life, by Curteſy, Tenant in Tail after poſſibility 
of Iſſue extinct, for Term of Years, at Will, by 
Elegit or by Statute Merchant, being impleaded 
rouching her Eſtate, may pray in Aid of him in the 
Reverfion ; that is, defire the Court that he may be 
called in by Writ, to alledge what he thinks 

for the Maintenance both of ber Right and. his 
Own ;-- but this Courſe hath been diſus d. If a 
Kings Tenant holding in Chief be demanded a 
Rent of a common Perſon, he may pray in Aid of 
the Ning; and'ſo! may a.'Ciry or Burgh, 

Fee-Farm of the Crown, when any thing is de- 
manded againſt them belonging thereunt. 
AIR, The admirable Sir ac Newton, in the Ob- 
ſervations mention d in the 2d Book of his Opricks, 
by conſidering the Colour'd Rings made by Com- 
_—_ two Ppiſms, or two Object Glaſſes of large 
Teleſcopes together. comes to a Calculation of the 
thickneſs ol the Air contain d between the Priſms - 
and Object Glaſſes in ſuch # State of Compreſſion; 
and at laſt he ſeems (he ſaith) to gather this Rule, 
That the thickneſs of the Ait is gtoportionable to 
the Secant of an Angle, whoſe Sine is a certain 
mean Proportional between the Sines of Incidence 
and Refraction. And that mean Proportional, ſo 
far as hy the Meaſure he took could be determin d, 
he found was the firſt of 106 Arithmetical Mean 
Proportionals between thoſe Sines accounted from 


fraction, when the Refraction is made our of the 
Glaſs into the Plate of Air; or from the Sine of 
Incidence, when the Refraction is made out of the 


Plate of Air into Glaſs, And in Obſervation 14. 


Page 18, He faith that the Thickneſs of the Air be- 
tween the Glaſſes there, where the Rings are ſuc« 
ceſſively made bythe Limits of the 7 — — 


ae = | 
AGE, in che Common Law, is that particular 
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3 ate to one another as the Cube Roots of. 


Orange, Yellow, Green, Blue, Indico and Viol 


having a 


the greater of the Sines (i. e.) fromthe Sine of Re- 
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an @GBmnwoco Tc vc an = © a. #2: fc .o.a , =-=« as oo = .. c 


rr 


3 
* 


4 


| TTL 


_ i. at. Mu. 


AIR 


the Squares of the eight Lengths of a Muſical 
Chord which Sound rhe Notes in an Eighth, Sol, 
la, fa, Sol, la, mi, fa, Sol: That is as the Cube 
Roots of the Squares of the Numbers 1, 3, J, 4, 
k 1 , : , 7” 
' And accordin to his moſt accurate Obſeryati- 
ons the Thickneſs of the Thinned Air, which be- 
tween two Glaſſes exhibited the moſt Luminous 
Parts of the firſt fix Rings of Colouts, were 5555 
TIES riet ret ric H parts of an 


Tis highly probable that True and Permanent 
Air is made by Fermentation, (ſaith the ſame Au- 
thor) and Rarefraction of Bodies that are of a ve- 
ry fixt Nature : Thoſe Particles flying and avoid - 
ing one another with the greateſt Force 47 4 di 
ſtance, which when very near, attraft and adbere to 
one another with the greateſt Violence, 

The Particles therefore of True and Perma- 
nent Air, being Extracted from the Denſeſt and 
moſt fixt Bodies will be Denſer and Craſſer than 
thoſe of Vapour ; and from hence, its likely, may 
be Heavier alſo than thoſe, and that the Parts of a 
Humid Armoſphere may be Lighter than thoſe of 
a dry one, as in Fact it appears to be; by the ri- 
fing of the Mercury in dry Weather, and by Clouds 
— Vapours riſing into and floating in our Atmo- 
ſpherical Air. And he very juſtly thinks that rife 

arefraction and Condenſation of the Air cannot 
be accounted far from the Spring or Elaſtick Forms 
of the Particles, without a Suppoſition that they 
are endued with ſome Centrifugal Force or Power, 
by which.they Fly and avoid one another, and the 
Denſe Bodies from whence they are- Extracted. 
See Attraction. 

And that this Repelling Force, which is the Cauſe 
of Filtration and of the Aſcent of Water in ſmall 


Capillary Tubes to much greater Heights than the | 


Surface of the Water in the open Veſſel, in which 
they are placed, The Air within the Tubes being 
much rarer than in more Spaces, and by that 
means not preſſing ſo much on the Surſace of the 
Water within the Tubes as wirbont. And this 
Account Dr. Hook had hinted at long ago: Sir I/. 
did his admirable Prin, Philo. Mathemat. Prop. 23. 
P. 3o1. long ago Demonſtrate, That Particles en- 
deavouring to Recede from or avoid one another with 
Forces reciprocally Proportional to the Diſtance between 
their Centers, will Compoſe an Elaſtich Fluid whoſe 
Denſity Lore be Proportionable to its Compreſſion, and 
from ſuch a Property all the ap of our 
Air may be very well accounted for. And I think 

much better than from the Suppoſition of its Par- 

icles being Spires contorted into Spheres, through, 
whoſe Interſtices the Rays of Light may freely 

paſs, &c. tho this be very ingenious : Bur I think 

can never ſolve the Prodigious Rarefraction of this 

moſt uſeful Fluid. | 

AIRS Refiſtance : See Reſiſtance, 

AIRS Weight, in Proportion to the ſame Bulk. 
of Water, ſeems pretty nicely Determin d by 
Experiment lately made before the Royal Society 
by the Ingenious Mr. Heuksbee (See Phil, Tranſ. 
N. 305.) to be nearly $85 to 1. 

ALARM Poſt, is the Ground appointed to each 
Regiment by the Quarter-Maſter-General, for 
them to March to in Caſe of an Alarm: ina Gar- 
riſon tis the Place where every Regiment is order d 
to draw up in, on all occafions. | 

ALBULA, This Word is uſed ſometimes for a 
Spor in the Eye, and then ſeems ro be the fame 
with Albugo: Bur in the Plural A/bule, Ggnifies ſuch | 

Vol, II. | 
4 


* 


ER 


ALCOLA, is ſometimes uſed. for 
ſometimes 6gnifies a Tartarous Lime in Urine, 
and from hence Urine is ſometimes call d Alcolite. 

ALGE beſides the Authors mention d in 
the Account of this Science under this Word in 
Hol. I. Thoſe chat pleaſe to have a thorough in- 
fight into this wonderful and uſeful Art, may Con- 
ſulr the following Authors, bo” 

Diophanti Alexandrini Arithmeticorum Lib. 6, Ge. 
cum Comment. C. G. Bacbeti & Obſervationibu D. 
P. de Fermat cui Doctr. Analytica inventum 
novum. Tholoſe. 1670, Fol. 

— Algebræ per Foh. Jac. Ferguſon. 

1667, 440, 

Kerſey's Algebra, 2 Vol. Fol. Lond, 1683. 

Bakers Geometrical Key of Equations. 


1681. 

Tractatus de Principin Calculi 

Analyſis Geometrica, five nova & vera Methoduw 
Reſolvendi tam Probl. Geometr, tam . Arithme- 
ticas pars prima. de Plans, Authore Hugo de Ome- 
rique Sanlacarenſe: Cadiz, 1698, 

Viete oper Math. Lugd. Bat. 1646. Fol. 

Feak's Arichmerick, Lond. 1696. 

Des Carte; Geometria cum Commentarin Schootens. 


Amfier. 1659. | | 
Brancher s Algebra, by Dr. Pell. Lond. 1668. 
Eraſm. Bartholini Dioriſtice, ſeu determinatio E- 

quationum., Haunie. 1663. - "thy I 
Wallifii Opera Mathematica. Oxon. 1657. 

his Algebra Engliſh. Lond. 1683. 

Comercium 


ialis, 


oor's Algebra. 

Parſons and Waftells Clavi Arichmetices, Lond, 
1703. | 
Sturmli-Mathefii Enucleats.. . 

Balaam's Algobra. Lond. 1653: 
Ward's Algebra, Lond. 1698. 
Mathematicians Guide. 1706. 
Harris's Algebra. Lond. 1703. 
Hay:'s Huxions. Lond. 1709. 
Bern, Nieuwentiit Analyſus Infinitor. Amſt, 1693: 
Arithmetica Univerſals, by Sir 1ſaac Newton, 
Cambridge. 1707. | | 
ALG C-Curve, in Geometry, is of ſuch 
a Nature, that its Ahſeiſſæ or intercepted Di 
ters bear always the ſame ion to their Re. 
ſpective Ordinates, Thus if the Product of any 
Abſeiſſa. Multiplied into one and the ſame Detęr- 
minare Quantity be always equal ro the Square of 
its Correſponding Ordinate: Then if that Deter= 
minate Quantity be call'd p, the Abſeiſſa x and the 
Ordinate : The Expreſſſon of the Nature of the 
Curve by way of Equation will be p x =, where" 
p is the Parameter or Latm Redum of the Figure ; 
and the Curve is the Common Apollonian Parabo- 
la; and becauſe the rwo Indeterminaty or Flowing 
Quantities x and y, do here denote Strait Lines ; 
Therefore the Curve is call'd an Algebraick'or Gto- 
88 And tis plain that the Number oſ 
ſuch Curves muſt be infinite; becauſe there may 


and his Young, 


be an Infinity of Proportions or Relations berween 


the Ordinates and = Abſeiſſa. 
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2 when the Nature of any curve is expreſt 
bhalt:Eq GAH whereih oft of the Indererininate 


Cf Rowing Quantiries Repreſents a Curve Line ; * | 


FR ht Wurvetig! cd! A Tnſcrndental Curve 
ard it the Curve which enters the quarzon 1 
Cs * A Ourben As they call i ir,” of the 
_ Ki or ed chen tlie I tenſcendent Curße 
is cada C 75 ht RI o Degree": Abd 
v hen the. Curve — enters the E — repre- 
ſents a Cute of the fecond Kind or Degree; then 
the Tranſcerdental Curve is call . one of the Third 
Kind; and ſo on Infinite yx. 
ALLU Mun, Alum is made of i Stohe; of 
S6a-+1eed ard Urine.” The Stone is found in moſt 
of the Hills between Searberough and the Riyer of 
Tees in the County of Tk, and alſo neaf Preſton 
in Lancaſhire ; tis of a Blewiſh Colour, and will 
cleave, like -Corniſp Slate. The Mine which lies 
deep in the Earth and is pretty well Moiſtned with 
Springs is the beſt. The Dry Mine is not good, 
and roo much Moiſture Cankers and Corrupts the 
Stone, making it Nirrous. In this Mine are found o 
ſeveral Veins of Stone call d Doggers, of the ſame 
Colour but not ſo good. Here are found thoſe al- 
{o which are commonly call'd Snale- Stones. For 
the more convenient Working of the Mine which | 
ſcmerimes lies 20 Yards under the Surface or Cap 
of the Earth (which muſt be taken off and Barrow d 
away) they bepin their Work on the Declivity of 
a Hill, where they may be alſo well furniſh'd with 


Gare Carriage;-ande rhrd' ir down near tile las des 
here 'they Caleine! it. The Mine before it is Cal - 
cin d, being expos d to che Air will Moulder to 
ieccs, id yickt 2 Liquor whereof Copperas may 
wads£ Hur Culcind it's fit for Alum ; as 
long 2s it contiues ir the Earth, or in Water, it 
temains a hard Stöne: Sometimes K Liquor will 
iſſte ort of the Side of the Mine, ati 'by rhe 
Sun's Heat is turn'd into Natural Alum. The 
Mine is Calein'd with Cinders of New. Cas Coal, 
Wood and Furzes. The Fire made about two 
Foot and + Thick, t,] u Vards Broad, and jo 
Yards: Lopg; berwixr ex every Fire ate tops 'made 
with wer Rubbiſh ; ſo that any one or mofe of 
them may be kindlet, without prejydice to the 
reſt, After there ate &-or-ro Vardb Thickneſs of 
btoaken Mine laid on this Fewel, and 5 or 6 of 
them ſo covered; Ws they loi to k indle the 
Fires, and as the Fires Tiſe towards the Top, they 
{till lay pn fteſn Mine : So that ro” what Height 


ve can raiſe the Heap, Which is oftentimes about We rk wich trie, do ſometimes mingle it with : 


20 Yirds,* the Fire without any farther help of 
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| Liquor before, i, be of Fs away, and the laſt Pit 


(being ways of 
160 Min wed * ip, eich of of the ſeveral 


1 2 on, ot 15 gf. Courſe 
1 urſe 
four Days id ko "he EY its from 

WE Wile Fae} pals 25 the Boiling-hopſe. : 
Virg in Liquor often gains in the 

rn Pi . (Weighs; in th 0 

increaſe Es Abe 70 
MA and in l lat it ich is always freſh 
the to twelve Pound ; and 16 in Proportion ac- 


ae 7 Goodnels of rhe Mine, and, Lame 


A „ fk ret cal Pi owe: 12 dener 


GA wore r X or a 
times above twelve Pound ; ny holding a con- 
IN. ht ohe Week roche 7858 e 
Liquor̃ of een br ei 9 9 5 

more Alum than chat of tn 

Weight, either thro the badpeſs of the 


ou its being * Calcin' d + Which Is the uu Rea 
Ap if b g che Weak” Lg br & 

| her Pi BY gait ſh Mie. you ' 1 % 115 iro 75 
Ane Po c 5 You thay. "inake c eb 


lam wit 
5 Ur. Fof 'whiat 1. Saint ſtom the laſt gon of 


be 'moſt 'Nitre and” Stam, wh iſot 
{he ol Laiter and Diſorders c ers the hid Hoes 
the Slam b e Wroh ght 
en perceived | by 


ghr_produces 
elde Po 
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, why any 710 am 
the edneſs of the Ligu uor 459 comes from the 
Py, yn either y 1 the basel of. the "Mine, 
8 e u ſally its being ober 8 under Calcin d. 
Rich in the & As Tot to the bottom, and there 
becomes a muddy Subftance, and of a da k 
lour. That [us hich comes es White 185 
pr 1 is — beſt. 
] ben a 9050 is be gun, e Alun 
of tlie 'Lignar', 0 dly 'thar | 25 8 c N 1 je 
9 2 e wy, other 15 5 ienty, ? 
1 Skt con ue, but that ir would {| fo 
Liquor.as 1— 12 uit Coſt; e anch 
N is made o 4 See. Weed call'd Tan ſe, ſuch 
35 comes to Lad bn Oyſter Barrels, Tr grows 
on Rocks b . the * 572 n high and low 
Warer 'Ma is Kb burn and run 
— 7 "an 1 ER: hard, tis beaten to 
es, ſteepe ater, and ie es d 14 
© dab found Weigh hr or therek Ls Way ©: 
Becauſe t | Country, Ds wh tub N the 


W _ whick cannot be discover g 1 14 


Fewel will burn to the Top ſtromzef than at the' they try it by putting 58 of * the boylin 


tifftkindling, ſo long as "any / Sulphur remains in 
the * 

an theſe Scher, "the Wind mah n 
docs ſotcing thẽ Fite too "quickly th 

ihe Mine, Jeaving' it black and half bard's 


Judt: For then if th e e 
ork like Yeaſt pur ro * Bebe o; le 


Genning | t "oi 
abi 
gled, ir will ſtir n6 more thay . o much & Wines ter, . 


others,: Burning che Mine tot much, ledvi iy Pie who drink but little ſtr6 3 Prot. 
its 


Red. Bur where tlie Fire- paſſes ſoftly "and 
own accord; it leaves the Mint whole; wllüch yields 


the beft . ꝑteateſt Qularnity of Liquor. 170 bo, 


Plates abdut rwo Inches Thick 
The Mine thus Catcin d is put into Pird of Wa: * | comionly new Caft, and x che 


Boiling Paps are made of Lead, n ni ine Feet 
Long p, five Na two, Deep, er ups Iron 


tes Repait'd | five 


rer 0 rg -witt Frames of "Wood, and rammd mes in two Years. 
1 


om all Sides wit Chay*: They are about 10 Yards| 


When the Work is begut!' ant! lum orice made; 


Long, 5 Broad, and 5 Deep, and fer with a' Cur- ! | theh they lave the Liquor which comes from the 


rent that turnerh the Liquor into à Reteptory, 


from whence tis Pumpt᷑ into another Pit or Mite, 
So chat every Pit of Liquor, before it comes t bin 
Boiling, is Pumpr into four ſeveral”: Pits of Mine ; 


Late bt wherein locks which they call the 


others, with this they fill 2 of the Boilers, and 
gut in + 4 the freſh Liquor eh 7 155 from che 
thus HY up with £0 Liquor, the 


and-every Pit of Mine is ſteeped in four ſereral Fires (Fong becin never dfawn out, it Will Boil 


again 


the. third io eight. 


und W Wei ighr, 155 723 | 


it, than hen it was bur ei t Found 
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again e A rwo Houss time. And in every J. ALMAN — or r Aman as ſome Write ic, 


time the Liquor 
ny 10 fe a at ate arch agtin with Green Li- 


9 
& Liquor if Good, in che Boiling, will be 
"Fo 1 e, at the Top: If Nitrous, it 
GN jek, Muddy and Red. 4 — 24 
Hours ir will. b 6 Pound e » hr. en is put 
t 5 head of the Lees of 
Ks the 77 q Nena eight, —— will re- 
Hole are — 27 Pdund Weight. 
. ie Li or be Good, as ſoon as the Kelp Lees | 
alf, Püt int'rifeBoiler,? hey will Work like Yet 
put 101 PP Beer: Bur it it Nitrous, the Kelp Lees 
will ſtir it but very little; — — that 
ſt put in m re and ſtronger 

* N28 thy baten the K+ Kelp Lees ate n — -the. 
185 an ir Liquor together is into a 
S:itler; as big as the Boiler and made of Lead, in 
which it ſtands about two Hours, and in That 
time PP of the an and Slam link ro the bor- 
is made by the help of the 
þ Lees, for then! the whole Boiler conſiſts of 
2 'Liqubr drawri-ffotn the Pits it is of Pow 
ongh to caſt of: the Slam and the Ni- 

5 5 155 wen, 
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he Mor her are us d, the Kelp Lees 
wh the ſaid —— *. — 

aid uor is out | 
'a ben made of Deal. Boards, and 
Clay. Into this is put 20 Gallons; 
Vrine, according to the rn 


more bob c 
oF Badhen of. che N for:when rhe Li 


and Nitrous, the mote Urine i is ror; wal 
= the Cooler, the Liquor in Temperate Wende 
ſcands. tour Days; the ſecond Day the Allum be- 
giris to Sttike, — 2 the Sides / 
bottom of the Cooler 
l or —— N above ſour Days, 
turn to 
e de e the 2 well to caſt off che 
Siam, as to — 7 the: Kelp Lees from hardning the 
mach. - + 
As Weather the Liquor will be a Day LL 
er in Cooling, and the Alum in garhering, thans 
— Temperate Weather, But in Froſt, the All um 
ſhoots or ſtrikes*roo+ ſoon, not giving Time for 
the Nitre and Slam to fink to the bottom, where- 


by tkey are min I'd with the Alum, This produ- 
cx$ double t 
4 in Wal 


Height. 
neiry,” but being Sul tis conſu- N 


ung. 

k ſtood fo 55 Wa 
8 Je var Days" into a 
remainin on the ſides I 


772 — fi 

125 to the Boilers agäin: So that every five 

12285 21 1 is Fake until TN 
A 1 N 

78 127 A bs trans the ſides and bottom of 


che Oo el 8 uſe for the ſame parpoſe ; 


about 11 P 


Cop mol Cagsk, where it com- 
— — — bende ben 


The Liquors are Weighted b Troy Weight ; ſo || | | ne 


that half à Pint of Liquor 25 wre chan 


All waſt four — 


— the 


"OO 


— —— A | 
8 |. -;. 
Weight, after whichir is Reached | 1 f 


as follows. [i 
Walhed'ir is Into adorhet Fun wirt a 1 
. Vitketiew) wok Mlatwotd Pella inte . 


ers, parts of Melting Pots. Teſts, Bricks 
and all other harder Bodies; Which muſt firſt be 
beaten, to Powder beſore they are mag into the 
| Furnace: 52229 4 

This Furnace. is about fix Foor High, four Wide, 
* two Thick ; made of Brick, having a Hole 


in the midſt at the Top, eight Inches over, and 


— 


| growing narrow towards the Botrom, whereon 
e forepart ends in a ſmall hole environed with a 
Semicircle of Iron, ts keep the Melted Metal; 
about the middle of the bak there is another hole 
do receive the Noſe of a great pair of Bellows. 
When the Furnace is Annealed with Charcoal 
and Hot, they throw two or three Shovels of Coal 
to one of the foremention d Powder d tuff, and ſo 
proceed during the whole Work, which continues 
without intermiſſion three Days and Nights, 
Afrer eight or ten Hours the Metal begins to run, 
and when the Receiver below is pretty full, they 
Lade it out with an Iron Ladle, and caſt it into 
Sows : in Hollows, or Forms made with Aſhes. 
ALMONER, is an Officer in a King's or Prin- 
les Houle, whole Buſineſs is to Diſtribute Alms to 
the Poor; he hath Forfiture of all Deodends and 
the Goods of Feſous de ſe, which he is to Diſpoſe off 
ro the Poor Terms de lay 39. 


ALNAGER, Aulnager; properly one that Mea- 
ſurerh Cl by the 0, che doip g of which js 
Alnage.*, 


eis a public J Office of tlie 
is King, — him . 20 uty 1 

EE ihg Afﬀize 87 Weoal 2 aa. iy looks, 
Kin n, and ig . or har purpoe or- 
d. , Noy , there a three Offic rs belonging 
to this Affair, t gear „ the eaſuret, and the 
Alnager which alt is now 18 858 h llector 
of the N Kab grapted t to dne bf Geral 


Atooe, pf debe Terin hg gn des 5 mach as 
| keep your Luff ; being a Command from 

_ to ns Man * Helm to keep 
the ip ear the | Wind, when. flie Sails upon a, 
|; Rk r 
or t 


5 + Bſoas.. ; 
bo e es 


{as ade; e 
NY \ . 


„ " 1 % 4 
„„ Sw ic , 1 11804 4 5 dd [ob 


ſo much Water, by fo mam ng 
Fol. Tray. N. 142. 8 


icht. From: | "5 
242K if 


is a Furnate us'd by Nac, and by them call'd. 
the Sweep ; By it all ſorts of Metals are ſeparated 
;f from Cindef 


2 


1 
| | 
| 


————— 
wack — 


— — 


- — — 
— — — — — 


2 2 — 
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I 
| 
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and too much Moiſture Cankers and Corrupts the 


- fernains am hard Stone: Sdtnetimes © Liquor will 
Suns Heat is turn'd into Natural Allum. The 


others, Burping the! Mine “tot much, lea vi 
Mes foftly and 


_— 


- 
- i * 
* lt. Md. * » — — 1 1 
— 
_ 


—— — — HO — — — 
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RW Nature of any Curve is expreſt 
byaltREqutdon; wherein ont of the Indererininate 
nf Rowing Quantiries Repreſents a Curve Line ; * 
Fre Hat) K uttezis card 25 THolftndental Curve 
ard it the Curve which enters the denen e 

(Lune, "of A Vurtbeg as the) "all; ir,” of the 
— N on Lg; heh: cue Theriſevidei, une 
ca a Cm 25 he” ron RI ot "Degree": Abd 
when the Cui ve which enters the E tion repre- 
ſents a Cute of the fecond Kind or Degree; then 
the Trhnſcerdental Curve is call &. one of the Third 
Kind; and ſo on Irfintrely, one tt, 

Al LUM Works, Allum is made of {'Sioke; of 
S6a-+1ced ard Urine.” The Stone is found in moſt 
of rhe Hills between Searberough and the Riyer of 
Tees in the County of ork, and alſo neaf Preſton 
in Lancaſhire ; tis of a Blewiſh Colour, and will 
cleave like -Corniſp Slate. The Mine which lies | 
deep in the Earth and is pretty well Moiſtned with 
Springs is the beſt. The Dry Mine is nor good, 


i 


Stone, making it Nitrous. In this Mine are found 
ſeveral Veins of Stone call d Doggers, of the ſame 
Colour but not ſo good. Here are found thoſe al- 
lo which are commonly call'd Sake-Stones. For 
the more convenient Working of the Mine which 
ſometimes lies 20 Yards under the Surface or Cap 
of the Earth (which muſt be taken off and Barrow 4 
away) they bepin their Work on the Declivity of | t 
a Hill, where they may be alſo well furniſh'd with 
Water. They Dig down the Mine by Stages, to 
Gre Carriage, and{e thrꝭ ir down near tie places 
Where they 'Caftine i — The Mine before it is C 
cin d, being expos d to che Air will Moulder 510 
ieccs, e ieh a Liquor whereof Coppera may 
E wade? Hur being Caltin it's fit for e as 
longs it continues in the Earth, or in Water, it 


iſſte ot of the Side of the Mine, which by the 


Mine is Calin d with Cindets of New. Ca Coal, 


Foot and 4 Thick, tO Vards Broad, and jo 
Yards: Lobg:; betwixt every Fire ate ſtops made 
with wer Rubbiſh ; ſo that any one pr more of 
them may be kindled, wirhout prejydice to the 
reſt. After there are $-or-ro Vardb Thickneſs of 
broaken Mine laid on this Fewel, and 5 or 6 of 
them ſo covered; chem they begin to Kindle the 
Fires, and as the Fires riſe towards the Top, they 
{till lay oi fteſn Mine: So that ro” what Height | 
yeAr can raiſe rhe Heap, which is oftentimes aba 
20 Vards, the Fire without any farther help of 


„ +» » *” 3 STO TR TO IF LOTT, © — 


he beſqre, i, bt row ink and the laſt Pit 


being 27 ih of 
| ine” th 125 ip, each of che ſeveral 
ae 2 t . 'of ads $$,.25 of . Courſe 
four Days id Pat the four ſeveral Pits from 
whence 8990 Liquors Fals o the Boiling r hopſe. 
ater,, of Virgin Liquor often gains in the 
firtt A K pönbd Weight in the ſecond it 
e ne five” Poun 
M's and in he laſt Fit ich is always freſh 
the to twelve Pound ; and 10 in Proportion ac- 


| cording to the Goodnels of the Mine, and its be- 
| ff we bY. For ſom 8 
baiting 1. four e veral Pit e eb be in Wa | 


to a e fix or ei 0d W Wei iht, and naps ln 
dom above rwelve Pound ; 55 holding a con 
(tart 'Weight'ohe Week 75 The: Vet many Hines 
Liquor bf ſever! br ei icht produces 
more Alum than chat 018 ond 1 Po 
Weight, either thro the badnels of the 


Ras its being * Calcin d which is the oſual Res- 
"Apia if b the We Tig ir the 

er" & i BY gu ſh oe: you Fog hogs 
elve Pojind Weight, JS You: mal make lels 
um Wit it, than 


da n Fof wfiat ir "pain from the on Pit of 


be moſt Ne an Lam, wh iſor 
1 hd Difoners the nor Houſe, 
1 5 1 1 497 
mis felt perceived, by 


That w hich” 
1 edneſs of 110 of 9090 mes ſrom the 
Pu, N. le cithe? het by the oe i the ; e, 
of ore uſuall its ' being over or under Calcin d. 
Rich in the '$ — — to the — and there 
comes a muddy Subftance, and of a dark 
25 That Bubi "Which, comes iel 8. 
ben is — beſt. * 
g en a 9000 is begun de Alun 
of tlle Liquor on y that con N if 
9 2 withour * any. other ng 6 i 


; migh t continue, but 14 Would ſpend ſo mich 


- Wood and Furzes. The Fire made about two 


Liquor, as,not to quit 
Kelp Cn 4 Ke. be call d Tan le, ſuch 
as comes to London bn er Barrels. It grows 
on Rocks b the ee here n high and low 
Warer "Mark ir in ill burn and rin' 
15 8 "en 1 EA Har? but beaten to 
es, ſteepe arer, and de es d ﬀ 
to two Pound Weigh fir or t erca Ls wad © 
r Wick 10 as 1 
rk Wi 0 ometimes "mingle i 
ea 14 Which cannot be diſcover'd . 


Fewel will burn to the Top ſtrontzef than ar the 1 they try it e ae ſome Fa * to the boy lin ing 1. 


fifft=k indling, ſo long as "any Sulphur remains in 
the Srones: 

7% Oalenivg theſe they, 'the Wind FE times 
docs hurrz Ey fotcin the Fite too "quickly chro'| 
tte Mine, Jeaving' it Black and half ban * 21 


Red. But where tie Fire paſſes 1 
own accord, 1 ih Mine . * which yields] Lo 
the beſt and great Warm quor; © 
The 1 — Catetn A ent 510 Pirs of Wa: 

rer ſupported with Frames of *Wood, and ramm 
on'all Jules with Chay': They ate about to Lards 
Long, 5 Broad, and y Deep, and fer with a Cur- 
rent that turnerh the Liquor into'a" Receptory, 


bi : For hey if Cee t will 
ork like Yeaſt put to ts oe Ie; 71 i 
gel. ir will ſtir n6 more thay J. T6 much ter, 


poſe, is ſucli as comes from Poor Lab 
Ple who drink bur little ftr6 8 rink. 
12 Boiling Paps are made of L520. Feet 
8, five Broad, and two Deep,” ſer ur Lon 


\ %) 


E about W O Inches Thick; which 'ans are | 


commonh new Caft, and che P lates Repair'd | five 
times in two Years. '' 

When the Work is Vegi! 'ant! uni orice made; 
WO. they tave” tlie Liquor which comes from the 


from whence tis Pumprinto another Pit or Mine. 


Boiling, is Pumpt into: four ſeveral” Pirs of Mine : 


(or: ot wherein ir ſhoots, which they call the 
others, with this they fill 2 of the Boilers, and 


Fo thar-every.. Pit of Liquor; before it comes 0 par ur in 1 805 the freſh Liquor Wie lieh 4 I from che 


ng thus flu up with &ol Liquor, the 


and 828 Pit of Mine is ſteeped in four ſereral Fires 125 been never djawn out, it will Boil 


again 


whe. third to eight 


, was bur eight Pound 


rg wh fur "the N 
th . 


Mics obſerve' that che beſt Urithe tor rt t 10175 wy 
eo- 


ih 
— - 
* 


| again 0a ks TV wo Houss 


| Allymrog much. 


ALL 


o-wrns © we. - 


A-L'T” 


— — — — 


e. "And in every 
time che Liquor waſt four Inches, 
ans Ge Boiler Boilers : afe wa up prin with Green Li- 


q 
Fe iquor if” Good, in the Boiling, will be 
e 5 * i e, ar the Top: If Nitrous, ir 


will be Thick, Maddy and Red, In Boiling 9 
ill. be 6 Pound We rht. Then is put 
Howe. 01 28 Ho head of the Lees of 


inßo the Boiler 

tWẃo Peng V which will re- 
Si the e Boller to Ae a Pound Weight, 
1f the ber r be Good, as ſoon as the Kelp Lees | 
pu Ar Boller, they will Work like Yeaſt 
— 45 to Bee 22 it be Nitrous, the lp Lees 
— ſtir it — very little; and in thar 
rkzmen muſt put in more and ſtronf Lees. 
e after the K a Tees ate | — 1 the 
Boiler, 1 the Liquor 3 is into a 
S:itler; as big as the Boiler and made of L Lead, in 
which ir ſtands about two Hours, and in That 
con — of che Nure and Slam link to che bot- 
is made e by the help of the 
2825 ant the who Boiler conſiſts of. 
Pie Liq Jubr drawn ftom the Pits it is of Pow- 
ough to caſt oſ the Slam and the Ni- 
A Seki Ks 0 he AMochert are usd, the Kelp Lees! 

cedlul to make the ſaid Separation. 


Clay. Ipo this is put 20 Gallons, 
or more o 7 x Dri, accordin xr Gocdneſs 
of Bathits ok. che Liquor, ſot hen rhe Liquot i 5 
Red and Nitrous, the mote Urine is 2 

In the Cooler, the Liquor in Temperate Weather. 
ſtands. tour Days; the ſecond Day the Allum be- 
gins to Sttike, — 32 the Sides} 

ttom of the Cooler 
_—_ Lie or ſhould ſtnad above ſour Days, 
then ir ar, pots to Copperas. . 

The Uſe of the Urine is as well wo cat of che 

San, as to keep the Kelp Lees from hardning the 


In Hot Weather a Liquoe will bie a Day 1. 


aſe the 


ob, 
5 | nid: Liquor is Scooped our of the! 
5 * Vooker,' wads of Deal Boards, and 


2 


. ALMAN Furngh or Almond, as ſome Write it, ic, 


= Sweep; By it a 
from Cinders, — of Melting Pots, Teſts, Bricks 
and all other harder Bodies; which muſt firſt be 
beaten to Powder before. they are rar into the 
urna ce „ e 
This Furnace. is about fix Foot High, four Wide 
and two Thick ; made of Brick, having a Hole 


pin the midſt ar che Top, eight Inches over, and 


ge wing narrow towards the Bottom, whereon 
e forepart ends in a ſmall hole environed with a 
Semicircle of Iron, te keep the Melted Metal; 
about the middle of the back there is another hole 
do receive the Noſe of a great pair of Bellows. 

When the Furnace is Annealed with Charcoal 
and Hot, they throw two or three Shovels of Coal 
to one of the foremention'd Poder d tuff, and ſo 
proceed during the whole Work, which continues 
without intermiſſion three Days and Nights, 

Aſter eight or ten Hours the Metal begins to run, 
and when the Receiver below is pretty full, they 
Lade it out with an Iron Ladle, and caſt it into 
Sows : in Hollows, or Forms made with Aſhes. 

ALMONER, is an Officer in a King's or Prin- 
* Houſe, whole Buſineſs is to Diſtribute Alms to 
the Poor; he hath Forfiture of all Deodands and 
the Goods of Felous de ſe, which he is to Diſpoſe off 
ro the Poor Terms de lay 39. 

ALNAGER, Aulnager ; properly one that Mea- 


ſureth Ae e l, the doing of which js 
8 


and is 2 publick, Swo N of th the 
4 rhe An = AR * haut mo: | 
ingdon ar e Oegh pars - 


be ts, 


a bay granted ro de wha er 
| 1 dot. is- e Term lee NO ELON 


your Lair 77 being a 
162 r to che Man at the Helm to keep 


than Quarter Wi 


d the Allum in gathering, 0 
per — — Bur in Froſt, the Allum 


= Temperate - 
kes*roo+ ſoon, not giving Time for 
N 2 Fam to link to the bottom, where- 


d with the Allum. This produ- Height. 
oubl Ki but . tis conſu- 


E 
5 Hy Wiki” en ſtood four Baje'in whe! g 


Gly hs dap Mn, opti 
7 And om therice the Mothers are Pumpe 


the Boilers agzin: So that every ſive 
ate ier Bos apa until ir evaporate 
a inn into Aer 


or Ham 1 
ten tram the ſides and bottom of 

the e ur into Ciſtern and — with 

Water, Tat ch 


as follows. 


med it is x eto ndothef pan ihn 
N — 5 where it Melts and Boils a little; | 
then d Seobped meg 4 rear Cagsk, where it com- 
N 10 Days, is "then fir N 


uors are Weightd b Troy Weight ; fo 
AN. iquor bt rag 


uſe for che ſame parpoſe 3 being} | 
abour 12 Weight, Kee on, er | 4 f 


is by lope” Natens, a Term us d 


ke Boa... 


E ke in Perſpe@izez Fes 


FH and 


Ha 1.1 | 0 
0 * * - 
| .4. +6 th * 3 * i- ob HK Is Bt 4 


ſo Water, by ſo mang; es eight, From: 
FA Dy . 0 K L 4H & 


is a Furnact us'd b Refineys,; and by them call'd 
ſorts of Metals are ſeparated - 


Command from 
ray ip Cu e Wind, when lie Sails upot a, 
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ALTITUDE of che Sun. To find it readily 
at any" time without a Quadrant or ſuch like Inftru- 
ment, | 
On any plain Place erect a Pin or Wire per. 


| pendicularly as in the point C: From which point, 


you had before with 6 of a Line of Chords, De- 
ſeribed che Quadrantal Arch 4 F, make C E equal 
to che Heigth of the Pin or Wire, and through E 


C 


1 8 


draw ED parralle] | 
C G the Length'of the Shadow. Then will a Ru- 
ler laid from C to O, interſect the Quadrant in B, 
and B A is the Arch of the Suns Altitude, when 
Meaſur'd on'the Line of Chords. H 
ALVUS, is the lower Belly; but in a Medical 
Senſe is ſometimes usd rather for the State and 
Condition of che Inteſtines and their Contents, If 
the Patient be too Laxaiive, they call it Alvus Li- 
quida or Fluids ; if he be too Cotide, Alvis dura; 
toon he is So, in a very great Degree, Alow 
ita, | | 

. AMABYR, or Amvalyr, was the Old Cuſtom 
of the Pretium — Domino Solvendum. 
Henry Eafled Arundel, by Deed Dated 31 Aug. 
3, 4. of Phil. and Mar. releas d this Cuſtom to 
his Tenants by the Name of the Cuſtom of Aim. 


- byr and Cherage. 


AMAASA, are ſuch Pieces of Glaſs as are us'd 
in Ennammelling, and are ſometimes call'd En- 
cauſta ; by ſome Smalts and Terre Saracenice. 


AMARACINON, is a very precious Oynttnent 
repared with Rich Oyls and highly Aromatick 


_— 5 
AMBIGENAL Hyperbola , is an Hyperbola 
which harh one of ill Inänite Legs Worn ir 


and the other circumſcrib'd about it. 


AMERCEMENT, Dr. Nenner, in the Gloſſary 


at the End of his Parochial 1 ſnews that 


Amerciamentum is a Pecuniary Puniſhment impos d 
upon Offenders 4 14 mereie, at the Mercy of the 
Court; and therefore in our Law is frequently 
call'd Miſers cordia, and there is this ſtated diffe- 
rence between Fixes and Amercements ; Fines are 
Puniſhments certain and determin d by ſome Sta- 
tute ; but Amercements are Arbitrary Impoſitions 
proportion d to the Fault, at the Diſcretion of the 


Court. 8 23 q 
AMETHYSTA, are ſuch Medicines as will 
fer Men from being ſoon inebrias d with Wine 

or ſtrong Liquor. Bruno. 


el to C A, and make it equal to 


AMMONION, is by ſome Writers us d for 
Collyrium. Which A ; | 
AMPHORA, was ancicatly a Meaſure of Ca- 
paciry, ſomerimes call'd xeBdjwer, and was of 2 
; the Italian Ampbora, which Gallen ſaith, 
held 72 Pound of Water: The Actick, Amphora, 
which was larger, and was call'd e,. See 
Weights and Meaſuvwes, a Bento 
ANALEMMA, when all the whole Furniture 
of this Kind of Projection is drawn on a large 
Plate of Braſs or Wood; with an Horizon and 
Curſor fitted to it; Than that Inftrument is 
call'd an Analemma; and is indeed a very uſeful 
one. For by it may readily and Univerſally be 
found, ſuch Things as theſe : | | 


I. Having the Pole's "Height and Day of the Month; 
to find the Time of the Sun's Rifing and Setting, 
and — the Length of Day and Night 4. 
ny where, | | 


Count the Latitude from the Polar point where 


all the Elliptical Meridians meet either N or S, as 


ſuppoſe 49 deg. and bring the Fiducial Edg of the 
orizon to that degree of Latitude in the Limb, 
And mark where the Horizon cuts the Parallel for 
that Day; as ſuppoſe April 20. or when the Sun 
enters into N. Obſerve alſo which of the Hour 
Circles that Point of Interſection is neareſt to; 
and that will give you the Time of the Sun's Riſing, 
in this Caſe about five or a little after z and there- 
fore it will Sett as much before 7. e Time of 
irs Setting being doubl'd gives the length of the 
Day; and that of its Rifing doubl'd, gives the 


| length of the Nichr. 


Il. 7 . the the * 
> find 3 longeſt Day is any 


Bring the moveable Horizon to the Pole's Hei ghe 
in the Limb as before; and then mark the point 
where it cuts the Parallels of S or ys; (according 
as your Latitude is North or South) and then Ob- 
ſetve which of the Hour Circles is neareſt to that 
Point of Interſe&ion as before, 


III. Having the Latirude, Suns Place, and Altitude 
| to find the Hour of the Day, : 


Bring the Horizon to the Latitude, ſuppoſe as 
before 49 dex; N. and the Suns Place being co of 
| d and his Altitude obſerv'd by a Quadrant or o- 

therwiſe 18 deg. Then fince the Degtees of 'the 
Curſor denote the ſeveral Parallels of Altitude, 
move the Curſor till 18 deg, on ir, will juſt cut 
the Parallel of oo N or April 20. for then that 

Hour Circle, which (as before) is next the Poine . 
of Interſection, will ſhew the Time of the Day, 

which in this Inſtance will be either ſeven in the 
Morning or five in the Afternoon, And this will 
give the Hour very well, except between 11 and 
12; and 12 and i, where che Hour Circles run a 
little roo cloſe ro ſhew it exactly. | 

How to find the Sun's Declination, Right Aſcen- 
fion, Altitude, Azimuth and Hour, &c. by a ready 
and eaſy Projection of Part of the Anneleme; you 
will find under theſe Words. 45 

ANALYSIS of Infinitez. See Fluxions and Ges 


| wer ret 10 22 — — en 
Anceſtor and Prrueceſſor; er being a 
to a Natural Perſon ; as A,B. and his Ano; 
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the latter to a Body Policick or Corpotate; as their Motion; and is expteſs d by rwb Right Lines 
by Biſhop and his Predeceſſors, © | 1} drawn from the a Corte to che Revolving Bo- 


Tho' the Word Anzeceſſor, whenee Anceſter is de- 
rivd, is not applied to the Anceſtor of a Family, 
but to the Prepoſſeſſor of an Eſtare; or a Prede- 
ceſſor in Office. Anceſtrel Homage, is ſuch Ho- 
mage as hath been perform d by our Anceſtors. 

"ANCHORS, in Architecture, is a certain kind 
of Carving, in the Form of an Anchor or Arrow 
Head, which is placed by way of Ornament to the 
Bowltins ot Capitals of the Tuſcan, Dorick and 
Tonick Orders; and alſo ro the Boultins of Bed 
Mouldings, of the Dorick, Ionick and Corinthian 
Corniſhes. The Anchors and Eggs being placed 


Alternately. ET Kd 
ANCIENT we or Demayn, is a certain 
Tenure whereby all Mannors belonging 'to rhe 


Crown in St. Edwards or William the Couqueror's 
Time were held. The Numbers and Names, Ce. 
of ſuch Mannors were entred by the Conqueror, in 
a Book calld  Dooms-day Book; and now remain- 
ing in the Exchequor, ſo thar ſuch Lands as by 
that Book appear d to Have belong d to rhe Crown 
at that Time, are call'd Ancient. Demeſne. The 
Tenants in Ancient Demefne are of two forts ; one 
that hold their Lands frankly by Charter, rhe orher 
by Copy of Court Roll, or by the Verge at the 
Will of che Lord; according to the Cuſtom of the 
Mannor. The Advantages of this Tenure; are 
"x: Thar Tenants holding by Charter cannot be 
n impleaded out of their Mannor; and 
4 they are, they may abate the Wtit by Plea- 
ding the Tenure. 2. They are ſtee from Toll for 
all, things relating to their Lively-hood'and Hus- 
22 Nor can they be impannelled upon any 
INCONY, is the Term in the Tron Works for 
4 Bloom, wrought into the Figure of a flat Iron 
Barr of about three Foot long, with rwo Squate 
rough Knobs, one at each end, which are afret- 
wards to be wrought at the Chafery. See Iron. 
ANGARIA, was formerly the Word for any 
troubleſome or Vexatious Duty or Service paid by 
the Tenant to the Lord. 6 dab 
ANGEL, che Name of a Gold Coin in Exg-! 
land, which ſeems to be ſo calfd from the Figire 
of n Angel impreſt upon ir, its 'Value in I „68. 
was 6s. 8 d. in 1 H. 8. 7½ & d. in 34 H. g. 8 . 
in 6 Ed. G 10 f. and the half or as it was 


ſomerimes call d the Angelet, was the Moiry of this | 


Chron. Precio. 3 naß; 
ANGLE of Int/ination of the Plane of a Pla- 
nets or Comets Orhir, to that of the Ecliptick, 
the Angle made by the Interſection of the Plan 
of thoſe two Orbits. For the Othirs of rhe Pla- 
ett are by no means all in the ſame Plane; but di- 
ely inclined to one another and to the Orbit ot 
the Earth; which is taken for the Standard and is 
call'#'rhie Plane of the Ecliprick, in the N. Aſtro- 
nomy. And to this Plane the Planes of the 'Pti- 
mary Planets Orbit are thus inclin d. The An 
of 'Satirms Otbit With the Earths Orbit is 2˙ zo). 


Thar of Fupiter is 1“. 20%. Thar of Mars little | 


egrees: That of Yen a little more 
And that of Mercury almoſt 7. 00, 
ANGUINEAL Hyptrbola, is one of an Eell-like 
Figure which cuts its Aſymprote with contrary 
Flextons, and is produced both ways with conttary 
Legs. See Curoes. , 93 N 

"INGUEAR "Mobiin, in Aſtronothy, is the en- 
creaſe of the Diſtance betten any two Planers 
Se. Revolving round” any Body as the Cemer of 


leſs than 2 


than 3*. 20. 


but yer tis not in the 


the S 


dies, which will open wider, and conſequently 
grow greater, as the Revolving Bodies part 


ANIMAL Secr#rion, is that Action in an Ani- 


proper Separations of 1 to be Se- 
cerned or Separated ſtom the — ate made, 
throughout irs whole Courſe of Circulation. How 
theſe Secretions are every where made in the Body, 
tis of very great Uſe to underſtand ; and ſome 
of our Modern Phyſicians who have apply'd them- 
ſelves to © conſider: the wonderful Machine of a 
Human. Body Geometrically and Mechanically, 
have made great Advances this way; ſuch as Bo- 
relli, Bellini, Baglivi, Pitcairne; Cheyne; Wain 
wright, &c. from whom you have the followipg 
Account of this Important Affair. 

The Nature of Secretions in general, depends up- 
on theſe Three Things. | (I.) The Different Dia- 
meter of the Orifice of the Secretory Dult; for there 
by all Particles whoſe Diameters are than 
thoſe of the Ducts, muſt be — vagpobar It 
may be concluded that any Peccant or Morbifick 
Matter may be Evaruared therefore by any of the 
Glands, provided that their Orifices be but ſuffici- 
ently — together with the Diameters of the 
Secretory | | 


( 2.) The Different Angle which the Secretory Dust 
on with the Trunk of the Artery, For all Fluids 
$ the Sides of the containing Veſſels in a Di- 
rection perpendieular to irs Sides; and this is e- 
yidentin the Pulſation of the Arteries, ſince tis to 
that Preſſure, that this Pulfatlon is owing. It is 
likewiſe evident that the Blood is urg d forward by 
the force of the Heart; So that this Motion of Se- 
cretion muſt be Compoundetl of both icheſe Mo- 
tions. No this Lateral Preſſure, is greater hen 
the Velocity of the Longitudinal Motion is ſo roo 
| | portion of this Velocity. 
— — —— Preſſure is conſiderable, even when 
e Hluid is at reſt; bei — — — ion to 
pecifick Gravity ie Fluid - And in a 
Fluid, like the Blood in the Arteties, which is 
urg d by a Longitudinal Direction, this Latere! 
Preſſure is ii a Compound e both: 
5 rotn 8 — —— 290 Particles 
_ Di of unequal Specifick Gra- 
vity do arrive, with the fartie Velocity; at an Ori- 
fice capable of admitting chem, yet they will not 
boeh enter it and paſs, becauſe their Moriah Di- 
rett ion is diſſetent. 80 tflat tfiis Diverſity in the 
Angles, which theſe Ducts make with che Trunk 
of the Artery, ſeems alrogerher neceſſary to ae- 
count for the poſſible Diverſities of Secerned Fluids, 
even ſuppoſing their Diametets and Figures to be 
the Lav — no doubt —— - —— ne 
ows Fluid, and contains parts of very different Speci 
fick Gravities, Colzlions and Denſities : Whites 
the red Fluid muſt be Homogeneou:, in order 
to rin e Fnuctions of Life 


3.) The different Velocitiet with which the Blood 
arives at the Orifices of theſe Secretory ;,* For 
fince the Secretions are made in form of 4 fluid, 
no Ae Reaſau can be aſſſzu d, why fince Ani- 
— _ 4 — __ To gn _ — 

e, and why one part of the Body is of a 
Tender, Look, eaſil Nen Tenne; and 
others of an Harder, Firmer and more Cloſe Co- 
hzfion ; but this different Velocity of the Blood, ar 
the Orifices of the Secrerory Dutt; And tho the 
Divetfity 
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Diverſity of the Diamerers of theſe Ducts, ix cer- 
tainly that which is of the greareſt Moment in chis 


Veſſel muſt be a Gircle, and therefore the Veſſel 
muſt be eicher of a Cy/indrick or Conica/ Figure, 


Affair of Secretion; yet tis impoſſible to t Now from hence it will tollow, that the Orifices of 
1 — the Sacerend Fluids ſiam one | Secretory Ducts of different Glands, differng not 


1, as the Blood is from m alone: | in Figure but only in Magnitude, 
Gee al Particles A rated in Differon Glands will differ only in Degrees 


ince all Particles of never ſo different Kinds and 


Fluids Sepa- 


—— will be indifferently | red chere, if | of Coheſion and. Fluidity, X. The Relaxed Coat of 


their Diamerers a 
Du: and their Direftion right. 
Again, more partic 


2 leſs than of the Segretory | any Gland encreaſes the Viſcidity of the Secerned Mat- 
355 : ter, Vice verſa. The reaſon of which is, that the 


icularly trom what the above | Matter will grow. much more Viſcid, by ſtaying 


mention d Authors baye deliverd, ſuch Propoſiti- | longer in the Gland, the thin Parts being Evapo- 


ons as theſe may be 


rared by the Hear of the Body. XI, Such Glands 
whoſe Compounding Arteries are moſt Compli 1 


| That of an Heteregencout Fluid at reſt in the | Secerne the mg Viſeid Matter from the Blood ; 
— moſt Liquid I be | in theſe _— the Reſiſtance _ than 


, and equal, t 1 | : 
feed out 1. II Tua of uch an Hererogeneous | in Srrair ones, the Motion of the 


muſt be 


che Bl when it Sregnarer its heavy | Slower in Proportion to the Number of thtir Plica- 
— i — and its Light be Elevated, cons ; and where the Blood runs Sloweſt, its Viſcadie 


and all will take place accarding to their Specifick | ey wil be Greazeſt, &c. XII. The Quantity of Fluid 


Gravities. And when ir doth nor __ che Se. 
jon of the Heavy Parts from the Lighe, will 


in ion to the Slowneſs of the Motion of 
— Fluid. III. The Red Fibrous part of the 
Blood on irs Stagnation, retires to its Center and 


forces the Serum to the Sides of the Veſſel, which 


Matter Sejerated in any Gland, à in Compound Pro- 


portion of the Quantity of the Blood ; its Celerity ar 


the Orifices of the Excretory Veſſels, and the wideneſs 
of. thoſe Orifices direAly, and the Viſcidity of . 
Blood Reciprocaly, An encreas'd Quantity of 
Blood encreaſes 117 Fluid Secretiohs, in 4 Proportion 


contains them, and from theſe 2 Propoſitions it will 2 than the Viſeid; and a decreas'd Quantity will 


follow, that rhe S/ower the Bloods Motion is, the 
more Serum will be ſeparated from it, &.ctery paribus. 


en the Fluid Secretions more than the Vſeid. 
XIV. An encreaid Celerity of the Bloods Motion 


IV. The moſt viſcid Parts of the Scrum are the | encrea/*s the Fluid Secretion, more than the Viſcid, & 


igheſt, viz. ſuch as are ſeparated in the Glands 


Gut, Qc. becauſe rheſe Swim in Water which is 
lighter than Serum. V. Fluids reſiſt the Motion 
ot ſuch Bodies ma, wage Surfaces are. — 
—— r N 

ſick Senke ave the leaſt. Wherefore the oſt 
Viſcid pan of the Serum muſt be the leaſt Suſcep- 


vice verſa, XV. An Univerſal Enlargement of the 


ofthe Noſe, Mouth, Palate, Wind Pipe, Sromach, | Orifices of 40 the Glands, encreaſes the Fluid Secre- 


tions, gcc. & vice verſa. XVI. An encreas d Vilci- 
dity of che Blood, decregſeth the Fluid Secretions more 
than the Viſcid, & vice verla, an encreas'd Fluidiry 
encreaſerh the Fluid Secrerion more than the Viſ- 
ſcid ones. See Dr. Moreland's Letter to Dr. Mead 
about the Secretions in an Animal Body. Phil 
Tranſ. N. 263, See alſo an Account of the Na- 
of Ani 


til Motion, or muſt be moved with the - 
— thro the Arteries. ve A Fluid | ture of | Secretion by Franſciſcu Spolatw in 
fare'd rþro' 2 Concave Cylinder (and mach more | the Leipfck AA, of Nov. 1687. a 


, thro' « Concave moyes with Ce- 
iry at the Ar than at the Sides. This Beg/ivs 


ANNIVERSARY, was called by our Fore- 


faith he bath obſerv'd. in the Arteries of Frogs: | fathers a Tear-Day and a Mind-Day, i. e. a Memo- 


Wherefore the lighteſt Parrs being leaſt Suſceptible 
of Motion, will be forc'd was ie 


rial-Day ; and isproperly the Yearly return of the 


of the Ar- | Day of the of any Perſon : And this Day 


teries where there is the leaſt Motion: So that | rhe Religious regiſtred in their Obicual or Mar- 
where: there is the leaſt Motion, there will the | ryrology, and Annually obſerved in Gratitude to 
Lighteſt or moſt Viſcid part of the Sarum be ſepa · þ their Founders and Benefactors. | 


rated, and from hence ir will follow alſo, That the| | 
g, Chron, Precioſum, ſaith, that theſe were ſuch Ob- 


Viſeidity. of the Separated Fluid wil be Reciprocaly, 


ANNUALIA, | The Learned Author of the 


as the. Celerity of the Blood at the Orifice of the Se-| lations as were made by the Relations of deceas'd 


, Since Belins hath prov'd 


Perſons on the Day of their Deaths every Year : 


ating Cana. | 
— che V ry 2 Blood, at the Orifice of the Which Day our Forefathers called the Tears Day or 


Secreto &, is as the Number of Plications, 
Folds — Turns in the ——— Artery (Prop. 
40. de Motu Cords.) Therefore the Viſcidity of . 

Secerned Matter, will be alſo a the Number Pli- 


Years Mind; and on it Maſs was Celebrated-w 
very great Solemnity. bu 
ANNUITY : For the Recovery of an Annui 

no Action lies, but only a Mit of Annuity again 


cations in the Complicated Artery. VII. When the | the Grantor, his Heir, or Succeſſors. 


Motion of the Blood is too Slow, the moſt Serous 


ANNULETS in Architecture; this ſignifies a 


part is thrown on thoſe Arteries, which are the | narrow flat Moulding which is common to other 
Tera, moſt Complicated, or at the Greateſt | Parts of a Column, the Baſes, c. as well as the 
Diftance from the Heart. VIII. The Inteſtines in | Capital. And tis the ſame Member which ſome- 
an Animal, are a Gland, and the L acteali are the | times is called a Filer, a Liſtele, a Ceinflure, a 
Secretory Veſſels, IX. The Orifices of the Execre- | Supercitiwm, Liſte, Tince, Square, and Rabit. 


rory Veſſels of any Gland are Circular, becauſe all 
the Veſſels of the Body, in which the Blood or 0- 
ther Fluids move, are either Hollow Cylinders or 


ANTE, the ſame with Aten. 
ANTIPEGMENTS, in Architecture, are the 
Garniſhings in Carved Work 


ents or. 
Cones :. for the Preſſure of a Fluid, being always | which ze ſer on Architraves, whether of Wood or 


Normal to the Sides of the containing Veſſel , | St 


and being ar equal Diſtances from the Center, the | 


one, ; ie | 
ANTIPATHY, is properly .an Aſſection of a 


Sides muſt be every where equally Diſtracted, ' contrary Nature to another ; and therefore what 


* 


vix. a Section perpendicular to tte Axis of the we do ina very high Degree dillike or have an 


Aver- 


A R 


ARC 


Averſion againſt, we ſay we have an Antipathyto. the Authority of the Biſhop ot London, and belon- 


Tis eaſy to ſee chat this may have place in the 


Aﬀections and Paſſions of Mankind; but whether 
there be any ſuch thing in the Properties of Natu- 
ral Bodies, hath been queſtioned; and I think, 
as Dr. Hook hath long ſince obſerved, the Effects 
which ſome have thought owing to ſome ſecret 
Antipathies in the Natures of things, ought rather 
to be aſcribed to an Incongruity : See Congruity, 
ANTIQUE, is a Word much uſed by Archi- 
res, Sculprors, and Painters ; and by it they mean 
all the Ancient Pieces of Architecture, Sculpture, 
and Painting from the Time of Alexander the Great 
to the Irruption of the Goths ; as alſo Intaglias 
within that Time: All which they call Antique; 
and whatever is done in Imitation of the Great 


Maſters of that Age, they fay is after the Anti que 


Manner. 
APERTIONS, in Architecture, are the Open- 
ings in any Buildings; ſuch as Doors, Windows, 


Stair- caſes, Chimneys, Outlets or Inlers for Light, 


Smoak, &c. 
APHRODITARIDM, is a dry Medicine made 


of an equal Weight of Frankincenſe, Pomegra-* 


nate, Ceruſs, Meal, and Scales of Braſs; and Ga- 
len calls a kind of Collyrium by this Name. 
APHROGEDA, is Milk beat into an entire 
Froth, and was a Medicine uſed by Galen. 
APRON, is a piece of Lead which laps over or 
covers the Vent or Touch-hole of a great Gun. 
APPETITUS Canine, is an Inordinate extra- 
vagant Hunger, to the Degree of a Diſcaſe, fo that 
Men come to Devour every Thing like Dogs. 
"Tis attended with a Lienteria uſually, or ſome 
ſuch Ccaliacal Flux, by which ir is diſtinguiſh'd 
from fa144. tis call'd ſometimes Phagedena. 
APPROPRIATION, is the Granting a Paro- 
chial Church, or the great Tithes and better Pro- 
firs, ad Proprios uſw, to the proper uſe of ſome Re- 
ligious Houſe, to enjoy for ever: Whence it was 
call'd — Beneficium. 5 
ARCHES, are part of the inward ſu of 
any Superſtructure, and they are either Circular, 
Ecliptical or Streight. Of the Circular Arches 
ſome are exactly Semi- circular, as the Arches of 
Bridges, Oc. ſome are ſuch as the Work · men call 
Sheen or Scheme, which are flatter Arches, leſs than 
a Semi-circle. Some Circular Arches are ſuch as 
thoſe in our Gothick Buildings, di Tarzo & di quar- 
to acuto, as the Italians call them, or as we ſay of 
the third and fourth Point. Becauſe they conſiſt of 
two Arches of a Circle (meeting in an Angle at 
the Top) and drawn from the Diviſion of a Chord 
into three or four, or more Parts at pleaſure, Ei- 
liptical Arches were formerly much us'd inſtead of 
Mantle Trees in Chimneys : They had a Key-fone, 
and Chaptreis or Impoſts, and conſiſted of two 
Hanſes and a Scheme. Strait Archesare us'd over 
Windows and Doors, &c. having plain ſtrair Edges 
borh upper and under ; theſe Edges are parallel, 
but both the Ends and Joints do all point towards 
a certain Center. They are now uſually about a 
Brick and a half rhick, which when rubbed is 
about 12 Inches. The Work-men call the Le- 
velling End of this Arch the Skew-back; and the 
level Joints berwaeen the Courſes of Bricks in the 
Arch, they call rhe pgs, 

" ARCHES, the Judge of the Court of the Ar- 
ches is call'd the Dean ef the Arches, or the Official 
of the Archer Court, &c. with this Officialty is com- 
monly joined a peculiar Juriſdiction of 13 Pariſhes 
in 1 — a Deanery, and exempt from 
wu 0 


ging to the Archbiſhop of Canterbury : Of which 


the Pariſh of Bow is one, and the principal, becauſe 


| por 


the Court is kept there. Others think he was firſt 
call'd the Dean of the Arches, becauſe the Official ! 
to the Archbiſhop being many times employ d a- 
broad in Embathes for the King and Realm, the 
Dean of the Arches was his Subſtitute in this Court, 
and by that means the Names became confounded. 
The farildiction of this Judge is ordinary and ex- 
rendeth ir ſelt thro' the whole Province of Can- 
zerbury; ſo that on any Appeal made, he forthwith, 
and withour any farther Examination of the Caule, 
ſends out his Citation to the Appellee, and his In- 
hibition to the Judge from whom the Appeal was 
made. Vid. Hiſtor. de Antiqu. Eccleſ, Britan. 
and 4. part of Inſtit. Folio 337. Ce. 
ARCH DEACON, being only a Perſon choſe 
our of thoſe Deacons which were originally the 
Attendants on, and Servants to the Biſhop in Spi- 
ritual Affairs, at firſt was a perſon employ'd by the 
Biſhop in more ſervile Uſes, and he always was in 
Sub-ſervience to the Urbans or Rural D:ani of 
Chyiſtianiry, to whom Arch-Deacons were as 
much inferior as their Order of Deacon was ro 
that of Prieſt, Till by the Advantages of a Per- 
ſonal Arrendance on the Biſhop, and a delegation 
ro examine and report ſome Cauſes, and a Com- 
miiſion to viſit ſome remoter parts of a Dioceſe, 
their Power and Dignity was advanc'd above the 
Arch-Presbyter or Dean. Dr, Kennet's Gloſſary. 
"Tis now allow'd that Arch-deacons have a Power, 
not only ro Viſit, but to Suſpend, Excommunicate, 
and in many places to Prove Wills, and, in ſome to 
Inſtitute to Benefices. Tis one part of the Arch. Dea- 
con's Office to Induct all Clerks into their Beneſi- 
ces within his Juriſdiction, and by the Act of 
— he is now obliged to be in Prieſts Or- 
ers. | 

ARCHITECTURE, Some Writers on this 
Subject. | 

Vitruviu in Latin at Amſterdam 1649. Fol. 

In Engliſh by Mr. Chriſtopher Maſe. 1 21 

In French by Mr. Claude Perraule, Pari 1673. Fol. 

Courſe d Architecture Enſeigni dans / Academie 
Royal d Architecture. Par Mr. Fran. Blondel, a 
Pars 1675. Fol. 

Mr. Evelyn's Parallel of Architectute, laſt Edit. 
1706. Lond. Fol, 

Adami Boecleri ArchiteAura curioſa nova cum 
mults Figurs. Norimberg. 

Albert Dureri, Architelura & Geometria, Pars 


1535+ | 
Potis Architecture in 2 Vel. Fol. in Latin and 
Italian, and lately done into Engliſh. 
L' Architeflure par Jacques Androuet du Cerceau 
Pars 1615. hh 
L' Archizeflura d Andria Palladio Venet, 1642. 
con Fig, This is Tranſlated into Engliſh. . 
Vitruvius and Vignola, abridged by Mr. Per aule. 
Palladior's Architecture. 2 
—— Archize ure: 


Watton's 5 

ARCHIVES, are the Roll, Chancery, Exchequer 
Office, or any places where Antient Records, Char- 
ters and Evidences are kept. Pp, 

ARCH-PRESBYTER,, the ſame with Rural 
Deans. 

ARCUALIA OH, are the Bones of the Sinci- 
put; and according to Barthol. were the Oſſa Tem- 
um. And the Coronal Suture, is by ſome Wri- 
ters call'd alſo Arcuals, 

C AREO- 


4 


1 


AREOME TER, befyles that mention d in Pol. 
I. Mr. Homberg of Paris hath invented a New In- 
ſtrument of this Kind, which is deſcrib d in Phil. 
Tranſ. N. 262. Thus, A is a Glaſs-· Bottle or Ma- 
traſs with ſo flender a Neck, that a drop of Wa- 
ter takes up in it about five or fix Lines or 5, of 
an Inch. Near that Neck is a ſmall Capillary 
Tube D, about fix Inches long, and Parallel co 


the Neck. 


When the Veſſel is filled, the Liquor is poured 
in at the Mouth B (which is widned to receive a 
Tunnel) till it run out at D; that is, till it riſe in 
the Neck to the Mark c, by which means you 
have always the ſame Bulk or Quantity of Li- 


uor ; 2nd conſequently, can eaſily tell when dif- ry 


erent Liquors fill it, which Weighs moft, or is 
moſt intenſively Heavy. Bur ſome regard is to be 
had to the Seaſon of the Year and degree of Hear 
and Cold in the Weather : For ſome Liquors will 
Rarify with Hear, and Condenſe with Cold ; and 
accordingly take up more or leſs room. See the 
Memoirs of the French Academy of Sciences for 
the Year 1699. 

ARIETUM Levatio, an Old Sportive Excer- 
ciſe, frequently forbidden in our —_— Synods 
and Conſtitutions, and ſeems to have been the 
ſame with the Quintane or Quintal, as Dr. Kennet 
thinks. See his Paroc. Antiquities. 

ARITHMETICK, Authors on this Subject are 
Wingate's Arithmetick, the laſt Edition. 

Tocguer s Arithmetick in Latin or Engliſh. 

Willisford's Arithmetick Natural and Artificial, 
Lond, 1656. a good old Book. 

Diopbanti Alexandrini Arithmeticorum Lib. 6, & 
de Numeris Multangulis lib. unt cum Commentarits 
G. Bacheti, & Obſervationibus P. P. de Fermat. cui 
acceſſit Doctrinæ Analyticæ inventum Novum. Toloſe 
1670. Folio. 

Moors Arithmetick. f 

Parſons and Waſtall's Arithmetick and Algebra - 

Feak's Arithmetick in Folio. 

Wels Arithmetick in Latin. Oxon. 

Sir Iſaac Newton's Arithmetica Uni verſalis. Cam- 
bridge. 1607. 


ard's Arithmetick, in hn To Mathematici- | fiu 
28 n FTW Interſection of 


an's Guide. 

ARMINGS, in a Ship, are the ſame with 
Waſt-cloaths, which are Red-cloaths' hung about 
che our-fides of the Ship's upper Works fore and 
aft, and betore the Cubbridge Heads; and there 
ate ſome alſo hung round the Tops, and theſe are 


call'd Top Armings. 


| 
J 


ARQUEBUSS « Croce, is a ſort of ſmall Fort 
Arms, carries a Ball of about 35 Ounces, and is 
now us d only in Old Caſtile, and in ſome Gar- 
riſons of the French. . 
ARTERIA Bronchialis, is a ſmall A (de- 
ſcribed by Mr. Roofs) which in the Lungs Cre 
along upon the Branches of the Pachæa, or 
PARTHROSIS ; or Articulation ; among 
or Articulation ; 

Writers of Anatomy is divided into (1) — 
fs or De- articulation, which is a more looſe Arti- 
culation of the Bones; where there is a Manifeſt 
Natutal Motion of one Bone on the other; in 
which it differs from the (2) Synarthreſis or Co · arti- 
culation, which is a much cloſer Juncture and 
where there is no ſuch Natural apparent Motion of 
one Joint on the other. (3.) Gizghmw, where 
each Bone receives into its $inw the Proceſſus of the 
other; as in the Articulation of the Vina, Tibia, 
Humer, & Ofſa Femorum. 0 

ARYTEANOIDEUS Minor, is a Muſcle which 
tuns on the Surface of the Arytenoidus Major, ari- 
ſing from that part of one of the Cartilagines Ary- 
renidæi, nxet the Cricoides on one fide, and termi- 
nating in thatpart of the other Artytænoi deal Carti- 
lage, which is fartheſt from the Cricoides on the o- 
her fide. Irs Uſe is to aſſiſt the other Muſcle of 
this Name in its Action, which is much ftri 
then d by this manifeſt decuſſation ot Fibres, 

ASAPHATUM, is a kind of Impetigo, Serpigo, 
or running Itch, ; 

ASHLAR, is the Work- mens Term for Com- 
mon or Free-ſtone, as it comes out of the Quar- 


ASPECT Double, is a Term in Painting, us d 
for a ſingle Figure repreſenting two or more diffe- 
rent Objects; which is cauſed either by a change 
1 oſition of the Eye, or by An Glaſſes, 
e. 
ASSEMBLY, in the Military Art, is the ſecond 
Beat of a Drum before a March; on hearing this 
the Soldiers ſtrike their Tents, and roll them up; 
and then ſtand to their Arms. The third Beat- 
ting is called the March, as the firſt is called the 
Seis ſolemn Trial by 
magna, was 2 more ſolemn Tri Aa 
Jury of 12 or more Knights, to give their Verdict 
in a Cauſe proſecured per Breve de Reflo; i. e. 
_ _—— 7 — about the bare Poſſeſſi- 
on, but o Right and Property; in this Diſtin- 
uiſned from the Ia parva or Minor, where the 
Queſtion is only of Poſſeſſion, in which ,, he Jury 
were 12 ordinary Legal or Free-men Retu rd by 


the Sheriff. 


ASSISZE Fudicium, is the Judgment of the 
— 2 againſt the Plantiff or Defendanr for 
ault. 

ASTROLABE, this Planiſpbere confidered as a 
Projection of the Sphere, is of two Kinds. The 
firſt is a Projection of the Sphere on the Plane of 
the Equinoctial in the Stereographick Way, the 
Eye being ſuppoſed to be placed in the Pole of the 
World. The other Aftrolabe is that of Gemma Fi- 
; which — — the Eye in the Point of the 
e Equator and Horizon, Project- 

oppoſite Meri- 


ing the Sphere on the Plane of. the 


dian. 


ASTRONOMICAL Hours, are ſuch as arc 


accounted from the Noon of one Natural Day, or 
as ſome will have it from Midnight, to the 
or Midnight ot the next Natural Day. 
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A Table of the Earth's mean Motion for every Day in the Tear. 
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A Table of the Moon's ſimple Latitude, fitted to the leaſt 
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A Table of Reduction accommodated to the leaſt Irclination 
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The Uſes of the ASTRONOMICAL TABLES, 


the Calculation of Eclipſes, &c. 


REfore I ſhew you the Method of rhe Calcula- 
tion of the Exact Time of the Eclipſes of rhe 
fun and Moon; it will be proper to premiſe theſe 
Obſervations by way of Lemmata: As Mr H hbiſton 
hath done in his Prælect Aſtronom. 

1. That there is this great difference between an 
Eclipſe of the Sun and of the Moon: That a Lunar 
Eclipſe is the ſameentirely, from what part of che 
Earth ſoever it be lookt upon, and doth not receive 
any alteration, from the divers Poſition of Places 
onthe Surface of the Earth; for where there is a 
real Loſsor Deprivation of Light, tis all one if you 
look upon it from rhe Equator, or from the Poles ; 
for the Beginning, End, and Quantity of the 
Eclipſe of the Moon depends on real Cauſes, and 
not only on the different Pofition of the Obſerver. 
But in the Sun the Caſe is quite otherwiſe : A So- 
lar Eclipſe, is not any real deprivation or loſs of 
Light in him; tis only a local interruption of the 
Sun's Light to ſome particular Places, occaſioned 
by the Interpoſition of the Moon's Body. For in 
ſuch Parrs of che Earth, as bave the Centre of the 
Moon's Body interpoſed berween them, and the 
Centre of the Sun; there may be 4 Tora! Sola? 
Eclipſe ; whereas in Regions lying at ſome di- 
ſtance fde-ways from thence, the Eclipſe may 
be only Partial, and if they lie very remote, they 
may not ſee the Sun eclipſed at all. And there- 
fore Lunar Eclipſes are of the greareſt Uſe in the 
finding the Longitude of Places, the Obſervation 
of rhoſ: of the Sun being uſeleſs for that Purpoſe. 

2. There are univerſally confidered, more So- 
lar than Lunar Eclipſes, bur there are more of 
the Moon in any one particular Place; for ſince 
the Earth's Disk, is much greater than the Disk 
of its Shadow ſeen at the Moon ; it muſt needs be 
that the Penumbra of the Moon, ſhall fall oftener 
into the broader Disk of the Earth while the Sun 
is eclipſed, than the narrower Moon can into the 
narrower Disk of the Earth's Shadow, while ſhe is 
eclipſed, But ſince the Eclipſes of the Moon will 
be all obſerveable in the ſame Place, as often 
28 the is never ſo little above the Horizon of that 


nor in every Central one neither; for if no Eclipſe 
happen when the Sum is in his Perigæum, and the 
Moon in her Apogeum, the apparent Diameter of 
the Sun will exceed the Lunar one, and ſo the 
Eclipſe will appear annular, or the Shadow of 
the Moon will be environed with a Ring of Light 
all round about ic. 

4. The Moon is never eclipſed by the very Sha- 
dow of the Earth ir ſelf, but only by that of 
the Earth's Atmoſphere. This was a Propofirion 
perfectly unknown to the Anciems, but is ſuffi- 
cienrly apparent and manifeft, from the Conh- 
deration of Refraction. 

For thoſe Rays of Light which are next the 
Earth, enter into its Atmoſphere, and then go 
out of it again: Bur while they do thus paſs out 
of a Rarer medium into a Denſer, they mult by the 
kon Laws of Refraction, tend towards the Per- 
pendicular; nor can it be otherwiſe hen they 
go out of the Armoſphere again, for then they 
will recede from the Perpendicular ; and as well 
in the former Caſe as in the latter, the Perpendi- 
cular being changed, they are inclined the ſame 
way; that is, towards the Axis. And from this 
double Refraction, when brought to Calculation, 
it appears that thoſe Rays of the Sun, which paſs 
near the Earth, are ſo i»fleFed, as to concur in a 
Point long before they reach, to the Diſtance the 
Moon is placed ar. 

5. In Lunar Eclipſes, the conſideration of Pa- 
rallaxes and Refrattions hath no Place; but in So- 
lar one's, tho' there be not much regard had to 
the latter, there muſt be the greateſt to the former, 
The Reaſon whereof, is, that with regard to 
Refraction and Parallax, the Shadow of the 
Earth in the ſame Place of the Lunar Tranſit is 
affected after the ſame manner, as the' Moon her 
ſelf would be in paſſing rhro' it; and fo produces 
no difference in the Calculation. And in like 
manner in Solar Eclipſes, the Refraction of ei- 
ther the Solar or Lunar Light, at the ſame Ele- 
vation above the Erth's Horizon, is ſtill one and 


| the ſame; (as by late Obſervation hath been aſ- 


Place ; whereas ſuch of the Sun only, will be {certained) as if both Laminaries had been at the 


rifble any where, as happen when the Moon is |ſame diftance from the Earth. 


interpoſed, between that particular Place and rhe 
Sun : 'Tis eaſily ſeen, tliat in particular Places, 
Lunar Eclipſes muſt be moſt frequent. 

3. Total Eclipſes of the Sun are very rare, fo 
that if you conſider them with regard to any par- 
ticular Place, you will hardly have above two or 
hree in the compaſs of an Hundred Years. The 
Reaſon of which, is, that the Vertex or Point of 
de Conical Shadow of the Moon's Body, doth 
kl beyond the Earth's Surface, and ſometimes 
doth not quite reach it: Nor is that ſtrange, 
When we take notice, that the Moon's apparem Dia- 
meter doth fo little exceed that of the Sun, 
that it can't totally cover or obſcure ir, but only 


in ſome very Rare, Total, and Central Eclipſes, 


* 
* 


But with Reſpect to — 1 — the Caſe is 
to be deemed far otherwiſe: The Sun's Parallax 
whether Horizontal, or in any Degree of Alti- 
tude, being much lefs then that of the Moon; 


| and therefore muſt be accurately conſidered in the 


Calculation of Solar Eclipſes. 

6. The middle Time of Eclipſes, is not the 
very Moment of the full or New Moon, but in 
or near that Place, where a Perpendicular let 
fall from the Centre of the Sun, or of the Shadow 
of the Earth to the Lunar Orbit, doth interſect it. 
For ſince the Direction of the Lunar Orbit is di- 
verſe from the Direction of the Ecliptick, making 
with it an Angle of at leaſt five Degrees; and al- 


lo ſince the exact time of the full and new Moon's, 
is, 
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Ihe Uſes of the Aſtronomical Tables 


is, by conſent of all Aſtronomers, obſerved to 
be in à Plain, not Normal ro the Moon's Orbit, 
but to the Ecliptick, the neareſt approach of the 
Centres, which is the very middle Moment of the 
Eclipſe, can't happen in the exact New or Full 
Moons ; bur a little before or after, accord- 
ing to the Moon's Latitude, and the Poſition 
of the Nodes, and in a Plane Normal, to the 
Plane of the Lunar Orbit, and not to that of the 
Ecliptick. 

7. The Inveſtigation and Calculation of Solar 
Eclipſes, is much more difficult than that of the 
Lunar ones, becauſe the Parallaxes of the Sun and 
Moon are ſo very different; and alſo that in the 


only the Signs, but alſo the Degrees and Minutes, 
and even the Seconds, as they ſhall occur. 

Then add into one Sum, all the mean Motions 
of the Earth, of the Radix, of the Intermediate 
Years, of the Month, Day, Hour, Minute and 
Second, in order to obtain the Earth's mean 
Place: (or Sun's, if reckoned in directly oppoſite 
Parts of rhe Ecliptick) Then add the mean Mo- 
tions of the Perihelion, (taken from both the Ta. 
bles) after the ſame manner together, that its 
middle Place alſo may be had for the Time given. 

Next, Subduct che Place or Longitud- of the 
Perihelion before found, from the Earth's mean 
Place , and the Remainder will be the Earth's 


Time of a Solar Eclipſe, according as the Alti- 
tude of the Luminaries above the Horizon, is 
reater or leſs, they are very much changed: and 
— all the Time of the Eclipſe, are mutable 
and variable. Beſides the divers Poſitions of the 
Ecliptick in different Horizons, whether you con- 
fider the Places of the Luminaries, as to Latitude 
or Longitude, do every where occaſion no ſmall 
Inequalities. 
heſe Things premiſed, I proceed to the Cal- 
cularion of Ecliples, beginning with thoſe of the 
Moon. And the firſt Work is, To find the Time 
of the mean and true Syzygies. Which is done thus, 
1. Out of the Table of the mean Motions of 
the Moon from the Sun, (which you will find 
amongſt the other Aftronomical Tables in this 
Vol.) write down the proper Numbers for their 
Time ſought, from the Columns of the Radical 
Year, the Intermediate Lear, Month, c. and 
then add them all into one Sum, which Sum ſub- 
tract from an entire Circle or 12 Signs; and the 
remaining Numbers, either by themſelves, if you 
ſeek the Conjunction, or with the addition of a 
Semicircle (or fix Signs) if you defire the Time 


of the Oppoſition, being turned into Time, will 


give the exact middle Moment of rhe Conjunction 
or Oppoſition ſought. That is, if you firſt ſub- 
duct that Number which is next leſs than the 
given Number, and which is to be taken out of 
the Table of the mean Motions proper for Days, 
our of the ſaid given Number, and then ſeek for 
the Remainder in the ſame Table for the Hours, 
and ſubtract the Number there next leſs out of it, 
repeating the ſame proceſs allo for Minutes, Se- 
conds, Sc. Then will the Day with its annexed 
Hours, Minutes, Seconds, &c. of the mean Time 
of the Syzygy ſought, be moſt accurately deter- 
mined. Unleſs indeed, it be Leap-Year ; for 
then the Day next /i than it, with its proper Mi- 
nutes, Seconds, Ce. will be the exact Time of 
the Conjunction or Oppoſition required. 


mean Anomaly: which is the Baſis and Foundation 
of all the ſucceeding Operations. 

Then you may next gain the Coequate Anomaly 
of the Earth, or the True Place of the Earth, 
with regard to the Center of the Sun: Thus, from 
the Table of the Equations of the Earth's Orbit, in 
in which the lificrence berween the True and 
Mean Motions of the Earth are always given, 
ſeek the middle Anomaly of the Earth above found, 
on the left Hand, if it be within the firſt fix 
Signs, but on the Right, if it be in the ſix latrer 
Signs, and find by the Rule of Proportion, the 
Quantity of the Equation anſwering thereunto; 
that is, not only that which the Table gives in 
whole Degrees, but alſo what correſponds to the 
Minutes and Seconds of the mean Anomaly ; as by 
the Rule of Three tis eaſy to do: Then will this 
entire Equation, deducted in the former fix Signs, 
from the mean Motion of the Earth, and added 
to it in the latter fix, give the Earth's rue Place; 
and that moſt exactly, if the Time at firft given 
were the mean Time : But if, as it is moſt uſual, 
it were the Vulgar and Apparent, the Numbers 
found as above, muſt be corrected by the Equation 
of Time : Thus, 

Conſult the fit Table of the Equation of the 
Apparent Time (or that which is made for the 
Ecliprick Figure of che Earth's Orbit, among theſe 
Tables, N. 1.) and there ſeek the Earth's mea 
Anomaly, either in the right or left Hand 
lumn, (as above ſhewn) and write down thence 
the correſponding Temporary Equation, either to 
be added or ſubducted according as is there di- 
rected : Next go to the /atter Table of Equation, or 
that which depends on the Inclination of the Equa- 
tor and Ecliptick, and entring the Sun's Place in 
the Ecliptick, either at the Top or Bottom; 
againſt it, you have that proper Equation, eicher 
to Be added or ſubtracted as occaſion requires. 
And thus having gotten theſe two Equations; if 
they are both to be added, or both ſubtracted, the 


And having thus got, the equable or mean Time 
of the mean Syzygies; both the middle and true 
Time of the true Syzyzies may be thus found. 

2. The next Work is to find the Sun's Longi- 
tude, or his true Place in the Ecliptick for the 
Time given. Which is done thus 

Seek the Time given, in the left Hand Column 
of the Table of the Earth's mean Motions, and 
that not onlv for the Radical, but alſo for the In- 


abſolute Equation will be their Sum, but if they are 
different it will be their Difference : And this Ab- 
ſolute Equation will help us to im eſtigate the 
Sun's Place at any given Apparent Time, tho at pre- 
ſent it is done only as to the middle Time. For if 


dut of the Table of the Earth's Horary Motion, ac- 


counted with reſpect to the mean Anomaly, you 
find (by the Rule of Proportion) the Earth's Mo- 


tion correſponding to this abſolute Equation, and adi 


rermediate Years, with the Month, Day, Hour, 
Minute and Second : Write all theſe down in 
their order, with the Tabular Numbers corre ſpond- 
ing to them (which are called the mean Motions 
of the Earth and of the Perihelion) in a double 


Order, fo that you may preſerve diſtinctly, 12 


it to, or ſubtradt it from, as occaſion requires from 
the Sun's true Place before found; what reſults, 
will be the Sun's correct Place in the Ecliptick for 
— Time given. An Example will make all this 
plain. 


Suppoſe 


_— 


Fo find the Moon's true 


Place in the Heavens. 


. 


Suppoſe you would have the Sun's Place in the 

Ecliprick for #ober 253. at one Hour, five Mi- 
nures, and thirty Seconds Afternoon, in the Year 
of Chriſt 1668 paſt. 

Ne 1; That the Radix'sof the mean Motions in 
Fl:mſtedes Tables, are accommodated to the Me- 
ridian of London, and deduced from the Noon of 
the Day imwediately preceding the Kalends of 
January 3 and therefore, every Leap- Tear, 4 Day 
muſt be added to che Time given; and ſince the 
Year before us in this ſtion, was Leap- 


thus, : 
er 


What is Suns Place O8. 23. 1. 5, 30. p. m. 


In the apparent Time A. D. 


1658 2 


— 


— 


| Sun's Motion. Perihelion's Motion 


LF OATS 5s $I 
i661. 19. 0.29 46,9 6: $- Þ 
7. 11 29 18 48 * 
Bi ſſe ct. Oct. 26.9 24 42 30 41 
Hour 1. 2 28 — net 0; a 
Min. 5. 13; 3 6 46- 28 Sum of all, and the Place of the 
Seconds 30. 3 — — Perihelion. 
Sum of all 34 14 . 45 
Deduct. 24 for 2 Circles. 
Remains 7 14 29 4 For the Sun's mean Motion. 


Deduct. 3 6 41 31 Being the Place of the Perihelion. 


6 


48 


Remains 4 7 12 37 
Subtract again 0 The 


Remains 7 12 


— 1— 


57 


14 Which is the mean Anomaly, 


29 45 The mean Motion. 
32 1 The Proper Equation found as above. 


44 The Sun's Place. 


evon. 


Proportionable Parts to be ſubtracted, as above 


o4 Forthe Sun's Cotrected Place. 


And thus may the Sun's Place be truly Calculated for any Time aſli gad. 


To find the Moon's true Place in the Heavens. 


IN order by theſe Tables to Calculate truly the | 3. The very Motion it ſelf of theſe Nodes is 


Place of {the Moon, which is much more in- 
tricate and troubleſome than the former ; ir will 
be proper previouſly, to remember theſe Particu- 
lars about her Motion. 

1. That her very mean Motion it ſelf, is ſubject 
to ſome Variation ; and according to the various 
diſtance of the Earth from the Sun, which is cal- 
led irs Anomaly, (and belongs to the Moon as well 
the Earth) is ſometimes compleated quicker and 
ſometimes flower: So that her middle Menftural 
Motion, is a little ſwifter in the Aphelia, and a 
little lower in the Perihelia. 

2. Beſides, the Motions of the Moon her ſelf 
and of the Ape eum, ( ſuch as wo had in the Sun) 
here is to be conſidered peculiarly, the Retro- 
grade Motion of the Nodes of the Lunar Orbit 
and this Motion is to be added, where the former 
Motions were to be ſubrrafted from the Place of 
the Radix and vice vera. 


unequable, ſo that according to the different Po- 
ſition of the Line of the Nodes of the Moon's 
Orbit, with regard to the Sun; the Quantity 
of its Velocity is various and mutable, and there- 
fore this Inequality muſt be equated, before the Cal- 
culation can go on well. 4 

4. The Eccentricity of the Moon's Orbit is 
ſubject to the greateſt Inequality ; for in the ſame 
Poſition of the Monthly Lunation, when the Linea 
Apfidum is in the Syzygies, the Eccentricity is much 
greater, when tis in the Quadrarures : For 
the Moon doth not Revolve in an Ellipſe, whoſe 
Figure is given in Specie, but in one perperually 
changing, and whoſe form is much more oblong 
in the Syzygies than in the Quadratures, when ſhe 
comes nearer to'a circular Figure: And this in- 
equality or continual Variation of her Excentri- 
city, and which can ſ-arce be accurately deter- 


(J 4 mined, 


Year, and the Month given October is at a, di- 
ſtance from February, (and it will be the ſame in 
all Months after the laſt of February) you muſt 
reckon the Time, not the 25th but the 26th of 
O#ober, Look then into the Table of the Earth's 
mean Motions for the Year 1661. (which is the 
next preceeding Radix where you find the, Sun's 
Place to be 9 Signs, 20 Degrees, 25 Minutes, and 
42 Seconds, and the Peribelionto be 30, 79; &, 300. 
Make a little Table, and write all things down 


\ 
- 


be exact: For the Lunar Inequalities depend 
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The Uſes of the Aſtronomical Tables 
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mined; cauſes very a conſiderable difficulty in Lu- 
4. The Motion of the Ats is as utiequal, if nor 
of the Excentricity, ſometimes 


mbs'Progteflive, and ſomerimes 


ceed well. | ey” 
7. The Angleof Inclination of the Plane of her 


Orbit to that of the Ecliptick, is alſo — | 


changing; and this roo muſt be brought to an 
quation, before the Place of this every way varia- 
ble Planet can be exactly Calculated. See Sir Iſaac 
Newton's Theory of the Moon, in Vol. I. 

Theſe Things being premiſed, ler us attempt 
to Calculate the Moon s true Place in the Heavens 
for any given Moment of Time. 

1. Firſt the Sun's true Place, his mean Anomaly, 
both the proper Parts of their correſponding Equa- 
tion, and the Abſolute Equation thence ariſing, 
muſt be found by the Merhod above deſcribed, 


without which, the Lunar Calculations will not 


inch before found; be taken out of the Table of 
the Phyſical Parts, to be added to, or taken from 
the Moon's mean Motion, and if the Anomaly be 
leſs by fix Signs, than the mean Motion of the 
Moon, let thoſe Numbers be added to, but if it 
be greater by fix Signs, let them be ſubrracted 
from the mean Motion of the Moon; and then 
you will gain her Correct mean Mot ion. ET 

To gain the rrue Place of the Apogee ; ſub- 
tract its mean Motion or Place, from the Sun's true 
Place, the Remainder will be what they call the 
Annual Argument : Which thus found, you muſt 
take our of the Table of the Equation of the Moon's 
Apogee, &c. the Equation correſponding to this 
Annual Argument; and this either added ro, or 
ſubtracted from (according as the Table direQs ) 
the middle Place of the Apogee, will by the Sum 
or Difference accordingly, give the True one for 
the Time given. 2 

4. Out of the ſame Table, take the Eccentri- 
city of the Moon's Orbit for the Time given; and 
if it be leſs then the mean Eccentricity ( ia the 
Head of the next _ it thence; if 
greater, take the mean utricity from it, re- 
2 the difference for other Aſtronomical 

es. 


chiefly upon the Sun's Place; and without his 
mean Anomaly, the mean Mor ions of the Moon, 
and her other compound and irregular Motions 
cannot be adjuſted. And indeed unleſs both 
theſe are had, the abſolute Equation of. Time 
cant be obtained ; which yer is ſo very neceſſary 
to be known, that nothing can be done without 
it: For the given apparent Time muſt firſt, by 
Means of this Equation, be reduced to the mean 
Time ; the mean Metions in the Tables being ac- 
commodated to that, and nor to the Apparent 


| 5- Thar you may gain the Moon's Place yet 
nearer to the True, ſubduct the true Place of the 
Apogee of the Lunar Orbit, from the corre# 
mean Motion of the Moon (found in Art 3.) and 
Note the remaining Numbers; for they will 
ſhew you the mean Anomaly of the Moon: Which 
affoon as you have obtained, carry to the Table 
of the Equations of the Moon's Centre, and thence 
(waking a Proportion when there is occafion for 
ir) take our two Equatipns, as well that which 
belongs to the mean Eccentricity, as that which 


Time. 

2. From the Tables of the mean Motions of 
the Moon, of the Apogee, and of the Node, take 
out the mean Place of the Radixes in their ſeveral 
Columns; and then from the following Tables, 
write out alſo the mean Motions of the Moon and 
of the Apogee, for the proper Years elapſed from 
the Radix, and of the Month, Day, Hour, Mi- 
nute and Second, placing rhem in order, in rwo 
Columns ( one for the Moon, another for the 
Apogee) and adding them up ſeverally, into one 
Sum, as you ſce in the Example annexed to theſe 
Directions. By which means you will gain the 
mean Place of both the Moon and the Apogee for 
the 9nean, Time given, It was ſaid before, that the 
Radical Place not only of the Moon and Apogee, 
but alfo of the Node, was to be placed in the firſt 
Series, but in the others, the intermediate mean 
Motions of the Node, were deſignedly omitted: 
For altho' thoſe intermediate mean Motions, an- 
ſwering to the Year'sdiſtant from the Radical, and 
to the. Month, Days, Hours and Minutes, are to 
be taken out as was done in the reſt ; and more- 
over to be collected into one Sum, as well as the 
Radical ones; yet becauſe the Motion of the 
Nodes ( contrary tq all the Reſt) is always Retro 
grade, the intermediate Numbers are to be ſub- 
duct ed from, not added to the Radical, in order 
by the difference to ſind the true Place of the aſ- 
cending Node at the Time given. And having 
thus gotten the mean Places of rhe Moon, Apogee 
and Node, the next Work is, | 

3. To find their true Places, In order to which, 
let the Numbers anſwering to the Sun's mean Ano- 


anſwers to the greateſt, if the Eccentricity before 
found be one of the greater ; or that which anſwers 
to the leaft, if the former Eccentricity be one of 
the leſſer; and find the Difference of theſe two 
Equations, by carefully ſubtracting the lefler from 
the greater. This being rightly done, you may 
by the Rule of Three thus find the Parts propor- 
tional. Say, as the Difference between the great- 
eſt or leaſt Excentricity, and the mean one, is to 
the difference of the two Equations laſt found:: 
So is the Difference between the mean and the 
true Eccemricity, to the proportionable Parts 
ſoughr, Which being thus found, if they are 
either added to, or ſubducted from, as Occaſion 
requires, the mean Equation ; the Sum or Dit- 
ference will give the true, Equation of the Lunar 
Orbir, to be added to, or taken from the Moon's 
mean correct Place, according as the Title directs, 
and by this means you will obtainthe Moon's equared 
Place. And yet with all this Pains, you have not 
gotten the Moon's Place ultimately correct; but 
only ſuch a Place of her, as is ſuppoſed to be with- 
out the Buſineſs of Reflection or Variation, (and 
alſo ſerting aſide the Conſideration of Latitude, 4 
fatter perfectly unknown to the Ancients both in 
ame and Nature. Bur you muſt go farther thus, 
6. Subtract the Sun's true Place from this equ«- 
ted Place of the Moon, and the difference will be 
the Diſtance of the Moon from the Sun, but yet not 
exactly true. Wherefore out of the Table, of the 
Variation of tbe Moon, take the Numbers an- 
ſwering to this Difference or Diſtance between the 
Sun and Moon, and they will give the true quan- 
tity of the Variation, as the laſt and conſummate 
Equation 
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10 find the Moon's true Place in the Heavens. | 


Equation. Which Equation if it be added to, 
or taken from the Moon's equated Place, accord- 
ing as Occaſion requires, the Sum or Difference 
will give you what hath been ſo long ſought, The 
true Place of the Magn in her proper Orbit, The 
next thing to be 2 is bo in her ck 
with reſpect to iptick, both in Longitude 
and Latitude. In Order to which, ach 

7. Subtract the mean Place of the Node (which 


the Remainder is the Sun's diſtance from the Node, 
which having gotten our of the Table of the Equa- 
tions of rhe Node, take the Equation proper to 
the Diſtance, which being added or ſubtracted 
according to the Title of the Table, will give the 
rus Place of the Node for the Time given. And 
becauſe nor only the Equation of rhe Node; but 
even the murable Inclination of the Limit, or of 
the Plane of the Moon's Orbit to the Ecliptick, is 
p ional to this Diſtance ; take alſo from rhe 
fame Table, the various Inclinarion of the Limir, 


and Latitude for the Time given. 


8. Take then this true Place of the Node, from | th 


the true Place of the Moon in ber proper Orbit, 
before determined, the Remainder is what they 
tall the Argument of Latitude: And out of the 
Table of the Reduction and Exceſs of the Inclina- 
tion of the Orbir, rake the proper Number corre- 
ſponding to ſuch Reduction or Exceſs.: And ſay 
by the Rule of Three, As the greateſt Inctement of 
the Limit (in Minutes of Degree) is to the Exceſs 
given :: ſo is the preſent Increment of the Inclination 
of the Limit (257.above five Degrees) to the Parts 
proportional required ; which Parts thus found, 
ded to the Simple Reduction, ſhall give a Rædu- 
Hon true and perfett; which being after the man- 
ner of an Equation, added to, or taken from the 
Moon's true Place in her proper Orbit ; will give 
ber Longirude, or her true Place in the Ecliprick. 
9. And this Longitude of the Moon being ob- 
tained, you muſt thus proceed to ſeek het Latitude. 
From the Table f the Moon's Latitude, which 
not only ſhews her Simple Latitude, ( ſuppoſi 
the leaft Inclination to be of five Degrees — 
but alſo the Parts proportional to be added to it, 
when tis near a third of a Degree or 18 Minutes 
more. Out of this Table I ſay, take her Simple 


was before found) from the true Place of the Sun; 


Latitude, with the Parts rtional--to be 
added to it, and then fa 2 ule of Propor- 
tion, as, che. greateſt Increment of thoſe Mi- 
nutes, is to the preſent Increment : : ſo is the ex- 
ceſs of the Inclination of the Orbit above the leaſt 
Inclination before found, to the Parts Proportio- 
nal ; and thoſe added to the Simple Latzjude of 
pt 4 1 * # , 


the Moon's true Place, both in her proper Orbit, ar 

in the Ecliptick; and both as to Longitude and 
Latirude, ar leaft according to Horrox's Theory, 
But chere are yet behind ſome other Inquiries of 
no contemptible Conſideration, which — be pur- 
ſued to compleat the true Theory of this every 
way changeable Planer As firſt to find the Quan- 
tity of the Moon's Horizontal Parallax for any 
Time afligned. 2. Her apparent Diameter. 3. 
Her true Horary Motion in either Syzygy, and the 


39278) (coding directed in Number 5 above 
and obſerve well the Difference between that, and 
the leaſt Eccentricity of all, then work chus accord- 
ing to the Rule of Proportion. As the Difference 
between the greateſt and the leaſt Eccentricity, is to 
the Difference of the Horary Motions now found:: 
ſo is the Difference between the preſent and the 
leaſt , Eccentricity; to the Parts proportional 3 
which Parts ſo found, if added to the Horary 
Motion correſponding to the leaſt Eccentricity, 
when tis 4% than the Horary Motion belonging to 
the greater Eccentricity, or ſubtracted when tis 
eater; will give the true Hotary Motion of the 
3 * — the van, ay alſo ro 
e Eclip in the very Moment o i 
And from this, taking S Horary 1 the 
Sun (above found) you will have the Horary Mo- 
tion of the Moon from the Sun. | 
And when thus the Reaſon and Merhod of find- 
ing the Moons Horary Motion is known, that of 


determining her HoriZontal Parallaxes, and appa- 
rent Diameters will be bo foo, che Reaſon of Lach 


Latitude anſwering to the Moon's Argutnent of 


being one and the ſame. 


The 
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The Calculation of Eclipſe. 


| PN.ocder to make the Nature of Eclipſes, their 


ſeveral Phænomena, and the Calculation © 


the Times of their Appearances more clear and 


intelligible, it may be uſeful (with Mr. Hbi- 
ſton j to premiſe theſe following preparatory Pro- 
poſitions. | * 
1. That the Moon is a Body perfectly opake, 

having no manner of Light of her own, nor a 
Power of Tranſmitring the Light ſhe receives from 
the Sun. . | : 

2. That the Earth and Moon are both Bodies 
very little, in compariſon with the bulk of the 
Sun, as appears from their ſeveral Diameters: 
That of the Sun being about half a Degree; 
whereas that of the Earth is not above a Third of 
a Mine, and that of the Moon ſcarcely a Fourth 
of the Diameter of the Earth, if they were both 
to be ſeen from the Sun. 5 

3. Wherefore the Figure of the Shadow in both 
a Solar. and Lunar Eclipſe muſt be Conical, and 


terminating in a Point. 


J. The Mucro or H tex cf this Cone of Shadow 
in either Eclipſe, falls ſhorr of any of the other 
Planers ; which therefore can never be concerned 
in theſe Deficiencies of Light. | 
z. Were the Plane of the Lunar Orbit co- incident 
with that of the Ecliptick, there would be a Lo- 
tal and Central Eclipſe of each Luminary in every 
Lunat ion; and the Lunar Eclipſes would be vi- 
ſible all over thoſe Parts of the Earth, whoſe Ho- 
rizon ſhe is above: But the Solar Eclipſe only to 
thoſe Parts of the Earth directly oppoſite to the 
Sun and Moon at that Moment, which is the very 


The Uſes of tbe Aſtronomical Tables, 


we need only calcu- 
ts 128M 


late that. 


Moment of the Syzygy : And conſequently to de- 
termine theſe Fals then, 
ty Jo io; 14 L 
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6. But becauſe there is for the moſt Part, an ix WM H 
clination, or angle of a little more than five De- I 
grees, made between thoſe two Planes; it wil D 
be plain that Eelipſes can only happen at thoſe v. 
Full and New Moons, in which ſhe is in or near i w 
the Nodes, or the Points of Interſection of the two o. 
Orbits: And this happens uſually in every Luna-Ml ti 
tion, Wherefore were the Lunar Nodes immoveableM it 
(wirh 2 — — _ there would be even - 
now, an Echple of each Lumi in every Sy- 
nodical Month 1 oP 
7. And becauſe for the Producing an Eclipſe, M: 
not only the Acceſs of the Moon to the Nodes n Me 
neceſſary, but alſo ſuch an Acceſs as fhall happen T: 
at the Time of any of rhe Syzygies, or ar either m 
New or Full oon: Tis plain, that the EclipſesMl Me 
of the Luminaries can onh happen at thoſe Timei th 
of the Year, in which the Sy zygies are in or near fin 
the Nodes. | | T: 
| 8B. Wherefore there will be, for the moſt pat Mc 
Four notable Eclipſes, or ſuch as ſhall be viſible fre 
and conſpicuous ro ſome or other of the Inhabi. be 
rants of the Earth, every Year. Two Solar, andi Int 
two Lunar. For Since for many Days together wt 
the Sun's Place is once in every Year, but a little ter 
diſtant, from the Northern Node; and then after ex: 
about a Fortnighr, (for the ſame Time) as neu Co 
to · the Southern Node of the Moon, there mut 
happen (generally) Two Sy zygies, during each du 
tcheſe Acceſſes of the Sun to the Node, and conſe tic! 
quently ar each Syzygy, there muſt be an Eclipſe, WW (as 
Having thus in part prepared the way for che get 
Calculation of Eclipſes by theſe Preliminary Com Ec. 
ſideratlons; the Work it ſelf will follow by De zy. 
grees. And firſt in Order, 1 
i jt gt tio 
(as 
eit. 
* mes 
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OU muſt proceed thus, To find the Time of 
the mean and true Syzypies. , \- 

1. From the Table of the mean Motions of the 
Moon from the Sun, take our the proper Num- 
bers for the Radical Vear, and the preſent Vear, 
and Month, and writing them down, add them 
up into one Sum; which Sum take out from an 
entire Circle or 12 Signs : Then if you ſeek for 
the Conjunction, the Remaining Numbers alone, 
or with the addition of fix Signs or half a Cir- 


To Calculate an Eclipſe of the Moon. 


{ adjuſted as before. 


provided it be nor Leap-Year : For if ir be, yor 
muſt rake the Year that is next leſs with in 
Months, Days, Hours, Minutes, Seconds, G. 


And thus having got the mean or equable Time 
of the mean Syzygy; you may by the following 
Method, find the mean and true Time of the tru 
$yzygies. 

2. Firſt find the Longitude of the Sun in tht 
Ecliptick, and of the Moon in her Orbit, as batl 


cle if you want the Oppoſition, being turned into been before ſhewn : Then if rhe Places of the 
Time, will give you the mean Moment of the Sun and Moon agree in Longitude exactly, which 
Cenfunction or Oppoſition ſought, That is, if firſt | very rarely happens; or if they are diametrical) 
yon deduct (out of the next Table of the mean | oppoſite, then both the mean and true Syzygies do 
Motion for Days,) the Number which is next both happen at the fame Moment of Time : But 
leſs than the given one, from that given Number; if, as it will moſt times happen, they be not tht 
and ſo do alſo out of the Columns for Hours, Mi- ſame, the Difference between them muſt be note 
nuten, Seconds, Sc. for then the Day with its and turned into Time, in order to find the #' 
Hours, Minutes, Seconds, &c. ſo found ſhall | Syzygies, thus, 

be the accurate mean Time of the mean pie 


Wir 


To determine the Duration and the [ im:, &c 
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3. Write down the True Horary Motion of — 
— = Sun, correſponding to the mean Anomaly ( found 
above) and from the ſame Tables do the ſame by 

the Moon; then Subtract the Sun's Horary Mo- 

tion from the Moon's, the remaining Numbers 

will ſhew the Horary Motion of the Moon from 

the Sun, or what ſhe gains in one Hour. Then 
ay by the Rule of Three, As the Motion of one 
an in Hour, is to that one Hour, or to 60 Minutes in 
e De: Time:: fo is the Difference of Longirudes, or the 
t will MW Diſtance of the Sun from the Moon, to the Inter- 
thoſe I val or Space between the mean and true Syzygy; 
r near which Space of Time, if che Moon hath not yet 
e two WW overtaken the Sun muſt be added to the mean 
Luna time of the Syzygy ; bur if ſhe be gone paſt him, 


if it be Ablatitious, or ſubtract it from, if Adjecti- 
tious, the mean Time now. found: By which 
means the apparent Time of the true Syzygies will 
be gained. | 

6. Having thus obtained the true Moment or 
Apparent Time of the true Conjunction and Op- 
polition, there are yet two things more to be 
done, before we can advance any farther ; i, e. to . 
know the Moment of the Apparent Time, in which 
the Centres of the Luminaries are at their leaſt 
Diſtance, and at what Moment of the ſame Time 
the Syzygies happen in the — | 

There is uſually a grear Difference berween the 
neareſt approach of their Centres and the Moment 
of the Full or New Moon, and therefore between 


weabl MY it muſt be taken from the mean Syzygy, and the 
even Sum or Difference will be the #rue Sy72gy, to a 
Ty Sy- Moment. ; | 

But two things muſt here be noted, chat this 
clipſe ¶ Matter may be truly underſtood. (1.) Thar the 
des n Moon's mean Anomaly ſhould not be entred in the 
zappen Table of the Horary Morions, till 'tis firſt aug- 
either mented by half irs diſtance from the Sun, if the 
clipſei Noon have not yet overtaken him; but if ſhe bath, | 
Time then the Anomaly muſt be leſſened as much; For 


'b 


thoſe Moments of Time, and the Time of the true 
Syzygy in the Moon's Orbit, accounting from the 
eginning of Aries, For the Time of the Eclipri- 
cal Full or New Moon, in a Plane Normal to the 
Ecliptick : The Time of the neareft approach of 
their Centres, in a Plane nearly Normal to the 
Lunar Orbit: The Apparent Time of the Syzygy 
in the Lunar Orbir, where the Archs drawn from 
the beginning of Aries, to the Centres of the Sun 
and Moon, are equal, is obſerved to- happen in 


r neai l fince the Reaſon of bringing the Anomaly to that a Plane Normal, neither to the Ecliptick, nor the 


Table, is only to ſhew with what Velocity the 
Moon hath attained, or will attain her Diſtance | 
from the Sun: Tis plain her Horary Motion is to 
be taken neither in the beginning nor end of that 
Interval, when it may be quicker or flower, bur 
when tis at a mean in the middle. (2.) The In- 
terval between the mean and true Syzygy, ſeldom 
exceeds 12 Hours, never 14, as by Aſtronomic⸗ 
Computations is apparent. 

4 Having thus found the mean Time of the 
ue Syzygy, the true Place of the Sun in the Eclip- 
rick, andof the Moon in her Orbit, muſt be found 
(as above directed) correſponding thereunto, to- 
gether with the Moon's true Latitude from the 
Ecliprick agreeable ro the Moment of the true Sy- 
zygy, as hath been already ſhewn. Then 

5. From the mean Time thus found, an Fqua- 
tion may be formed to find the Apparent thus, ger 
(as is above ſhewn) the Abſolute * of Time, 
either Adjefitious or Ab/atitious by help of the Sun's 
mean Anomaly ; and contrary to its Title, add it to, 
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Moon's Orbit, but in an intermediate one between 
both. The half therefore of the Exceſs or Defect, 
of the leaſt Diſtance of their Centres in the Eclip- 
rical Syzygy, is nearly equal to the Difference 
between the Time of the Full or New Moon in 
the Lunar Orbit, and that in the Ecliptical Orbit, 
and conſequently ro the leaſt Difference of their 


ical | Centres, and this haf Difference is called the Re- 


duction; which if taken from the Time of the true 
SyZygy, accounted from the beginning of Aries, 
will give rhe Moment of the Ecliptical Syzygy ; 
if added to it, the Moment of the neareſt approach 
of their Centres. 

To get this Reduction by the Aſtronomical Ta- 
bles, Note the true Horary Motion of the Moon 
from the Sun (or Earth) in the Front of the Table, 
and in the Column under it, and over - againſt the 
Argument of Latitude placed in the Side, you will 
find the Reduction ſought, to be uſed, as is juſt 
now ſhewn. 
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To determine the Time and the Duration, and other 


Till of their Centres. 


OR whether there will be any Eclipſe or nor ; 
and if one, what its Quantity, Duration, &c. 
as hauf vill be, can only be known this way. 

Now this leaſt Diſtance is always equal to the 
Moon's Latitude, in the Apparent Time of the 
ee in her proper Orbit. This Latitude 
ö berefore, at the Time of the Oppoſition in a 
Lunar Eclipſe muſt be firſt ſought, as hath 
been above ſhewn : And then the next Work will 


e noted be, to Calculate The Magnitude or Semidiameter of | i 


„ Circumſlances of the Eclipſes of the Luminaries : The firſt 
is, ll and chief thing to be done, is to find the leaſt Diſtance 


the Earth's Shadow, in the Place of its Tranſit over 
the Moon. 

Which being com with the leaft Diſtance 
of their Centres, will account for the Chief Phæ- 
nomena of Lunar Eclipſes. As for Inſtance, 

1. If from the Sum of the Sun's and Moon's 
Horizontal Parallaxes, you rake the Apparent 
Semidiamerer of rhe Sun; the Difference will be 
the Apparent Semidiameter of the Earth's Shadow, 
in che Place of its Tranſit over the Moog, as is 
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being thus found, add to it the Apparent Semidia- 


plain from the Diagram of Hipparchus( vid. i. 
on Aſtrenom. p. 62.) Wherefore the Horizontal 
Parallaxes of the Sun and Moon, for the ſeveral 
Degrees of the Anomaly, being given from the 
Aſtronomical Tables, and alſo the Apparent Se- 
midiamerers; it will be eafie to determine the 

Magnitude of the Earth's Shadow, 
2. The Apparent Semidiameter of the Shadow 


meter of tHe Moon: If their Sum exceed the 
leaſt Diſtance of the Centres before found, there will 
be, at leaſt a Partial Lunar Eclipſe. But if it be 
leſs than the leaſt Diſtance between the Centres, 
the Moon will not be at all obſcured by the Ter- 
reſtrial Shadow. | 

3, Next ſubtract the Apparent Semidiameter 
of the Moon, from that of the Shadow: And if 
the Difference be equal to the ſaid leaſt Central Di- 
ſtance, there will be a total Eclipſe of the Moon ; 
but ſine mora, as they ſay, that is, the Moon will 
begin to emerge out of the Shadow, as ſoon as 
ever the is rah obſcured : If this Difference be 
le{s then the Diſtance aforeſaid, only ſome Parts 
of the Moon's Body will be covered : Bur if it 
be greater, the Eclipſe will not only be Total, but 
cum morn ; that is the Body of the Moon will re- 
main perfectly covered for ſome time, 

4. In order to find the Quantity of the Eclipſe, 
eſpecially in Partial ones, (which Quantity is 
commonly eſtimated by Digits and 6oth Parts of 
Digits ; for the Moon's Diameter is ſuppoſed to be 
divided into 12 Parts or Digits; and each Digit 
into 60 equal Parts) From the Sum ef the Appa- 
rent Semidiameters of the Shadow, and of the 
Moon, ſubtract the ſeaſt Diſtance of the Centres, 
and then the Difference or Kemainder, reduced to 
Digits by the Rule of Proportion, will give the Quan- 
tity of the Eclipſe : Therefore ſay, as the Meaſure of 
the Lunar Scmidiameter in Degrees and Parts is to 
the ſame, in Digits :: that is 60; ſo ſhall that Diffe- 
rence which anſwers to the Quantity of Obſcura. 
tion in Degrees and Parts, be to the ſame ac- 
counted in Digits and Parts. | 

5. To find the Angle of Incidence, proceed thus; 
As the Sum of the Apparent Semidiameters of 
the Shadow, and of the Moon, is to Radius :: fo is 
the leaſt Diſtance between their Centres, to the 
Co- ſine of the Angle of Incidence, which there- 


The Uſes of the Aſtronomical Tables, 


— 


of the Exit, But ſince in total Eclipſes, not on 

theſe two Angles of Incidence and Exit, but alſo 
that of Total Immerſion and Emerfim is to be 
conſidered, you muſt next proceed to find it. 
Which this Proportion gives, 

6. As the Difference of the apparent Semidia. 
meters of the Shadow and of the Moon, is to 
Radins:: fo is the eat Diſtance of the Centres to 
the Co fine of the Angle of Immerſion.  Where- 
fore the Quantity of the Eclipſe being known, 
you will have the Angle of Incidence and In- 
mer ſion. 

7. To find the Mora or Time of the Duration of 
4 Lunar Eclipſe, | 

Say, as Radins, to the Sine of the Angle of 
Incidence :: ſo is the Sum of the Apparent Semi- 
diameters of the Shadow and of the Moon, to the 
Semi-mora, or half the Duration of the Eclipſe. 

8. To find the Duration of the abſolute Darkneſs 
in a total Lunar Eclipſe, 

Say, as Radius, to the Sine of the Angle of 
[mmerſion:: fo is the Difference of the Apparent 
Semidiamenters of the Shadow and Moon, to 
the Motion of the . Semi-mora, or the Duration 
of abſolute Darkneſs. I Say the Motion of the 
Semi- mo a, becauſe the Motion of the Moon 
during that Space of Time, or the Line that ſhe 
deſcribes during this S-mi-mora, or half Space of 
Time in which rhe abſolute Darkneſs continues, 
is rather meant, chan the Mora or Space of Time 
ir ſelf, But if you would have it expreſt in 
Time. Say, as the Horary Motion of the Moon 
from the Sun, is to an Hour or 60 Minutes in 
Time:: ſo is the Mat ion of the Semi-mora in the 
abſolute Darkneſs, to the half Time of irs con- 
tinuance: And thus the middle Moment of the 
Eclipſe is found. | | 

9. To find the Moment of the Beginning and End 
of a Lunar Eclipſe. FE 

From or to the middle Moment of the Eclipſe, 
rake or add the Semi- duration; and you muſt 
have the beginning and end. And if from or 
to the middle Moment you take, or add the Se. 
mi-mor4 ot abſolute Darkneſs, you will have the 
beginning and end of that Darkneſs. 

And thus have you a Calcnlation of a Lunar 
Eclipſe, not very difficult, if compared with 
that of a Solar one, and free from the Trouble of 


fore will be found ; as alſo, its Equal, the Angle 


Parallaxes and Refractions. In Example follow: 


A Calculation of the Moon's Place. 


A Calculation of the Moon's Place for April 5. 1707: 


at 1". 46”. p. m. 


Mid. Motion C | Apogæum. [ Retrogr. Node. | 
OY EEE ER 
Radix . 1901 (1 15 19 3011 8 18 20 .4 27 24 20 
Years ſince P19, Þ 20 3319-4 200g 20-4 
April Days e ; a a 
, :& i, 4 
Minutes 46 |o © 25 15 EE CEC „ v7 
Mean Motion Sum 6 2d 7 417 23 1 0 ake this from 
| the upper 
— ox 841 | | 1 „ umber, there 
Sun mean Anomaly | 9 17 43 41, — ">. *. 
Phrrs Phyſical Subtr, |o .o 10 53/9 26 14 57] o 26 14 57 
Middle Plate Correct 6 23 56 48 Suns true Place. Sun's true Place. Suns true Place 
Apogæum Subtr. ä | F — 
Mean Anomaly 11 9 14 2555 3 2 it 29 55. 44Sun's Diſtance 
Equation add o 2 21 © Annual Argum. Sun's Biſ fr.Node.|from the Node. 
—_— _ in 1 Orbit 6 — 17 48 8 : | | 
True Place of the Sun 26 14 57 20 33 83 * 
Moon's Diſtance from the Sun 6 o 2 51, Equation Subtr. Equation add. 2 
Variation add n L. PR 
True Place in the Orbir 6 — 17 49 K oy 
Node Subtr. © 20 19 1TOThetrue Place of the Apogæum I KS 
Reduction add 3 2 © © ©9Jnclination of the Limit 6.18” 6 
True Placein the Ecliptick 6 26 17 49The greateſt Eccentriciry 66850 
True North Latitude . Beal = 
: rer * n : oy True 62131 
ormer Equation 6 Mean : 2 
Latter Equation ſubtract | 7 39 BE. — 


Jt Difference 0.68 
The Dif. is Equation now add 4:0. 2 94 
NT” "PR Difference ad th 


the mean and thep « 11613 


Wherefore the Apparent Times of the Eclipſe] greateſt. 
will be : Thus 5 1 
| 1 
Beginning 11 42 42 The Horary Motion of the Moon 29 56 
Middle 13 40 9 5 F a Of the Sun 2 26 
End 15 37 36 Horary Motion of the Moon from the Sun 27 30 


— 


——— 


As 1650//, 60 : 192. 61. Wherefore the Difference of 
Time to be Subducted, is 64. 
And therefore the Middle of the Eclipſe will be 13h. 39/. 45”. 


The Moon's Horizontal Parallax 54. 48”. * 
The Suns add 10 


* — 


Sum 54 58 
The Sun's Semidiameter Subtr. 16 Ol 


Remains Semidiameter Shadow 1 38 57 
Moons Semidiameter 1 


— 


Sum 53 49 


| Then ſay 27. 5: 60/: : 33,8117 ,74 =th. 57. 8. Wherefore the 
Duration of the Eclipſe, is 3h. 55/. 4 


inning i 11h. 42m. 18% 
—_— 15h. 37m. 12% 


To 


— — — — 


volves round us. And ſuppoſe the Moon to be 


rent Diameter of the Moon cæceed that of the Sun; 
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To Calculate an Eclipſe of the Sun, 


TX order to which, let it be premiſed, 1. That 
this Eclipſe of the Sun is improperly ſo call'd, 
and may with much more juſtneſs take the Name 
which ſome of our Modern Aſtronomers have 
given it, when they call it an Eclipſe of the Earth ; 
tor ſo in reality it is, the Sun by no means being 
deprived of his Light, but only ſome Parts of 
our Earth looſe theirs, by being within the Sha- 
dow of the Moon's Body, when it happens to be 
interpoſed between them and rhe Sun. | 
To illuſtrate this the better, let us ſuppoſe the 
Earth for a Time deprived of irs "diurnal Ro- 
ration round its Axis, while the Mcon freely re- 


in the very Nodes, and ſo without any Latitude: 
Then tis plain that the Centre of the Moon, 
being in the Plain of the Ecliptick, directly inter- 
poſed between the Centres of the Sun and Earth, 
will occaſion a Central Eclipſe of the Sun, to 
ſuch People as inhabir the Earth's Equator; 
which will be 70 / if in that Place the Appa- 


but if ic fall ſhort of it, as is moſt uſual, then the 
Eclipſe will be annular. 

2. But if at the Time of the Eclipſe, the 
Moon be not in the very Node, but a little Di- 


ſtance from it; then the Centre of the Moon's 


Shadow will not deſtribe the Ecliptick, not 
any great Circle on the Earth, but a leſſer Cir- 
cle, or a Chord of a great Circle in the Plane of 
we AI... 

3. The Figure of the true Line or Path, which 
the Centre of the Penumbra and Shadow de- 
ſcribes on the Spherical Surface of the Earth, MW *! 
is not exactly Circular, but a Portion of a 
Curve more or leſs regular, according ro the th 
Motion of the Earth and the obliquity of irs R 
Incidence. fir 

4. The Moon's true Parallax, to be eſtimated 
in a Vertical Circle, bere puts on the form of MA! 
other Parallaxes, and makes a Difference, nor MN 
only in a Vertical Circle, but even in thoſe of 
Longitude and Latitude: So chat on this Ac- A. 
count, the Apparent Longitude and Latitude of MY? 
the Moon, do very much vary, and render the MM 
exact Calculation of Solar Eclipſes very difficult. ſp. 

5. However there hath been 6 | 
Method, found our by Sir Chriſtcpber Wren, de. 
Mr.. Flamſted and Mr. Halley, to avoid this te- che 
dious and precarious way of Parallactick Calcu- 
lation, and of delineating a Solar Eclipſe by 
Scale and Compaſs. See Flamſtede's Doctrine of 
the Sphere, in Sir Jonas More's Mathematicks, Vol, I 


To det es the Moment of the Beginning and Ending, and 


the Duration of 


1 E ROM the Moon's Horizontal Parallax, 
ſubtract the Solar, - the Remainder will be 
the Semidicmeier of the Sun's Dich, Then collect 


imo one Sum, the Horizontal Semidiameters of 


the Sun and Moon, which Sum will be equal 


to the Semidiaweter of the whole Penumbra 


of the Mocn, from whence a Solar Eclipſe 
ariſes, ' | > | 

2. Io the Semidiameter of the Dich, add that 
of the Penumbra ; and it the Moon's Latitude 
ar the Moment of the true Conjunction in her 
proper Orbit be /eſs than that Sum; there will be, 


ſome where on the Earth, an Eclipſe of the Sun : 


But if it he g:eater, there will be no Eclipſe at all. 
And if the Moon's | atirude be, alone, /e/s than 
the Semidiamerer of the Disk, then the Centre 
of the Shadow will fall upon the Earth, and ſo 
cauſe ſomewhere a Central Solar Eclipſe, bur if 
it be greater, there will be only a Par:4al one. 

3. From the Semidiameter of the Earth's Disk. 
take that of the Pen:mbra, and Note the Re- 
mainder carefully; for it the I atitude of the 
Moon, in the Time of the Sy zygy in her proper 


Orbit, be // than ſuch Remainder 3 then will 


a Solar Eclipſe. 


the whole Penumbra, at the middle Moment of 
the Eclipſe, be confined within the Circumference 
of rhe Earth's Disk; but if otherwiſe, it will 
not be ſo. And if by Multiplication, you re- 
duce all theſe Quantities ro Seconds, you wil 
have the Angles of Incidence as they are called 
that is, the Diſtances of the Points where the 
Penumbra touches the Disk in its Ingreſs and E 
greſs; and alſo the Point where, in the middle 
Time between both, the Centre of the Penumbrd 
enters into, and goes out of the Dich, 

For theſe Diſtances being given in Angles, 
from the Velocity of the Monthly Motion of 
the Moon from the Sun, there may, by the Rule 
of Three, be found the Space of Time proper to 
each Diſtance ; that is, the whole Duration of 
the Eclipſe will be given, and of the abſolute 
Darkneſs, and alſo the Time of the Mora of the 
Penumbra within the Earth's Disk, as will appezt 
below. | 

4-. From the Latitude of the Moon at the Time 
of the Conjunction in her own Orbit (which, as 
hath been ſaid above, is the ſame with the leaſt 


Diſtance of the Centres ſo often mentioned) you 
may 


5 * * 


Disk, to the Motion of half the Duration of 
Central Eclipſes. And again, ; 

As Radius to the Sine of the Angle of total 
Immerfion :: fo is the Difference between the 
Semidiameters of the Disk and Penumbra, to the 
Motion of balf the Mora, or continuance of the 
Penumbra within the Disk. 

6. And when the Motions are thus found, you 
may gain the correſponding Times by this Ana- 
ogy : As the Horary Motion of the Moon from 
he Sun, is to one Hour, or 60 Minutes: fo is 
he Motion of half the Duration, ( whether be- 
longing to the Angle of Incidence, to the Angle 
of the Immerſion of the Centre, or to the Angle 
of the whole Immerſion) ro the Space of Time 
orreſponding to each Motion refpe tively. 

And having thus gained theſe Intervals of Time; 


vill you add them ro, or take them from, the mid- 
led; le Moment of the Eclipſe, you will obtain the 
te the ment of Time, in which is the Beginning and 
nd End of the Eclipſe Central or other; the Begin- 
1iddle ing and End of the Mora of the Centre of the 


Penumbra univerſaily, for that Place where you 


umb 
ve, or for the Meridian of that Place for which 


angles {our Tables were calculated; which Time, by the 
ion of Conſideration of the Difference of Meridians or 
Rule W-ongitudes of Places, may eafily be accommo- 
ver w d to any other Place. 

ion oi And thus may the General Phenomena of So- 
ofolue r Eclipſes be accounted for and Calculated. 
of the beir more particular —— may be obtained 
appear rom the following derations, and Methods 


f Inveſtigation. But let us premiſe, 

1. Thar in that very Place, where the Penumbra 
rt touches and enters the Earth's Disk, the Inha- 
tants will ſee the Beginning of the Eclipſe, in 
he uppermoſt Point of the Sun's Vertical Dia- 
deter, or in the upper extremity of the Limb. 
2.) In that Place where the Centre of the Pe- 


Time 
ich, as 
e leaſt 
d) you 

maj 


To determine the Moment of the beginning and ending of a Solar Eclipſe. 
may find theſe Angles of Incidence, of the Im-] will ſee a Central Eclipſe of the Sun, (3.) But 
merſion and Emerfion of the Centre, by theſe] in that Place where the whole Penumbra is firit re- 
Analogies. | ceived or contained within the Disk, there the 

As the Sum of the Semidiameters of the Ter- End of the Eelipſe will be obſerved, at the lower 
refirial Disk, and of the Penumbra, is to Ra- End of the Sun's Vertical Diameter. 4.) Where 

not dius :: fo is the Moon's Latitude, or the leaſt] the Path of the Centre of the Penumbra, in the 
. Diftance of their Centres, to the Cofine of the Meridian Circle erte the Earth's Aris; and 
of * of Incidence: And then, { where it interſects the Axis of the Ecliptick in the 
s the Semidiameter of the Earth's Disk is to Nonogeſimal — or the Point that is moſt 
ich Radius :: ſo is the Moon's Latitude, to the Co- elevated above the Horizon, there a Central E- 
de. ine of the Angle of the Immerſion of the Centre clipſe will be vifible.- (5.) In chat Place where 
th Not che Penumbra. And the Penumbra begins to emerge out of the Earth's 
of As the Difference berween the Semidiamerers of| Disk, the Eclipſe will begin in the Weſtern Lumi- 
the che Tecreſtrial Disk, and of the Penumbra, is to | nary, in the Nadir Point of his Vertical Diame- 
* Radius .: ſo is the Moon's Latitude, to the Co-{rer. (6.) In that Place where the Centre of the 
fine of the Angle of the total Immerſion. Penumbra out of the Limb, a total Eclipſe 
red And ſince in the Egreſs of the Penumbra, the | will be viſible in che Sun in the Weſt. 
of {Mangles are equal to thoſe in the Ingreſs, the ſame 7. But where the Centre of the Penumbra goes. 
nor Numbers will expreſs both. out of the Dia, there will be the perfect End of 
of 5- Having thus gained the Co- ſine of theſe; the oy which will go off in the Zenith Point 
Ac- WW Angles, and conſequently, the Angles themſelves ;| of the Sun's Vertical Diameter: | 
e of vou muſt next Inveſtigate the Motion of the] Theſe are the Genetal Phznomena of Solar 
the Moon, correſponding to each of the Angles re- Eclipſes ; only you may obſerve, that by Reaſon 
* ſpectively. By ſaying, | the Men Motion is ſwifter than the Diurnal, 
* As Radius is to the Sine of the Angle of Inci-| they will always begin from the Weſt, and ſo will 
Jen dence :: fo is the Sum of the Semidiamerers of| proceed on from Weſt to Eaſt, during the whole 
te- the Penwmb a and the Earth's Disk, to the Mo-] Time of the Ecliple. 
Icy. don of half che Duration of the whole Eclipſe; Before I go leave this Affair, it will be pro- 
by And, r and uſefal to acquaint the Reader briefly with 
4 4 As Radius to the Sine of the Angle df Immer- Mr. Famſtede's late invented Method of repre- 
ol. fion of the Centre : : ſo is the Semidiameter of the ſenting Solar Eclipſes by a Geomerrical Conſtru- 


ion, becauſe tis free from all the Embaraſs- 
ment of Parallaxes, and in ſome Caſes hath the 
Advantage of Calculation. a 

| Suppoſe then a Plane to touch the Mcon's Orbit, 
and which ſhall be poſited ſo as that it ſhall be at 
Righr Angles, to the Line which corrects the 
Centres of the Sun and Moon; and that thro 


| this Plane, innumerable Right Lines be drawn 


from the Centre of the Sun, to any Circles upon 
the! Earth's Surface, then will theſe Lines ſo 
drawn, project the Terreſtial Sphere, and its Cir- 
cles on that Plane; fo that an Eye placed in the 
Sun, would obſerve the Earth and its Annual 
and Diurnal Motion, as if all were tranſacted in 
that Plane: Juſt as we who live on this Earth, 
obſerve the Sun and Moon, and their various 
Motions and Changes, as if med in Circles 
of the Sphere projected on a Plane. 

From ſuch a Projection therefore of the Earth's 
Spherical Surface, there will ariſe in that Plane 
a Circle for a Baſe, which will be nearly equal ro 
a great Circle on the Earth, and which is called 
the Earth's Dick, and will be every where Nor- 
mal to the Plane of the Ecliptick. From its 
Centre, ſuppoſ: a _ Line drawn both ways, 
repreſenting the Earth's Axis, and which accord- 
ing to the different Seaſons of the Year, will be 
variouſly inclined to the Plane of the Ecliprick, 
which will be repreſented by one of the Diame- 
rers of the Disk ; for the Paralleliſm of the Earth's 
Axis, by reaſon of its various Poſition to the 
aforeſaid Plane, will make there unequal Angles. 
Let there be imagined alſo in the ſame Plane, in- 
numerable Etiipt to be deſcribed by the Diurnal 
Motion or Rotation of any Point on the Earth's 
Superficies, theſe will be the Eliprical Paths of 
the ſeveral Ver texes, as they are called; each 
of cheſe, the Scituation of any particular Plate is 
determined, and diftinguiſhed from all other in 


umbra enters the Eacth's Disk, the Spectators 


this given Plane. Whence, it will follow, ths | 
l 2. 


Tc) 
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! 

{ 

| this Disk) tind che Lines and Paths which the 
; 

| 


a Calculation above given, with regard ro the 'an Hour, 


Centre and of the total Immerſzon, In this right 
Line; or in this Path of the Centre of the Penumbra 


- 5 
6 2 


Point where your Place deſcribed by thar Ellipfis, 


—_—— ——c 


Angles of Incidence, of the Immer{ion of the | Carried along both Paths, 
Time in Each Path: 


In like manner, the middle 
„of the Echpſe will be found to be ar that Mo- 


| if in Solar Eclipſes, you can (within the Plane of | Path of the Centre cf the Penumbri, and in the 
Elleptick Path of your particntar Place, yuu may 
Moon ber ſeif touches or deſcribes, you may find | by Scale and Compaſs conſtruct the Phænomena of 
alſo the very Places on our Eaith, which will be | the Eclipſe, as they will appear in your · particular 
then eclipſed by the Interpoſition of the Moon's| Place; thus, Take from the fame Scale of equal ; 
Body. Parts, by which ou drew all the reft, the Semi- * 
- Having then gained by the Precepts above diameter of the Penumbra, and moving one Point 
þ | given, the leaſt Diſtance between the Centres of | of the Compaſſes along the Path of the Penumbra, WM + 
| the Earth (or of the Disk) and of the Penumbra, direct the other towards the Path of the Place. 
| and the Diftance of this Line of the lex Diſtance, It you find it will not reach to it ſo as to touch * 
from rhe Axis of rhe Ecl prick, deſcribed or it, you may conclude there will be no Eclipſe of the 
| drawn on the Plane aforcſaid,i Let there bedrawn| Sun in your particular Place; but if it doth ei- 
| thereto, in the Plane of the Disk a perpendi- ther touch ir or reach over it, there will be an 
[| cular from the Point of that leaſt Diſtance, chat Eclipſe; a Hartig only, if it touch; a Total one, 
| Line will ſhew the Path of the Centre of the Penum if it reach over the Elliptick Path; the beginning 
bra, as it tranfits the Disk, of which you have of which Eclipte will be ar that Hour, or part of 
where the Compaſſes | eps being 


* + + x 


do mark ou: rhe ſame 


is at that Moment of Time. And having thus | For the Calculation of rhe Eclipſes of the Sa- 
given theſe Moments of Time in the R-&#3/inear i tellites of Jupiter. See Jupiter in Vol. II. 


= 


| note the Hours of your Meridian, with the Quar- ment of Time, which the legs of the Compaſſes 
| Minutes, Se. (if chere be occaſion) corre- (being opened ſtill at the ſame Diſtance, and now 
ſponding to the Pr4nomena of the Eclipſe, found |carried Parallel to the Axis of the Ecliptickin your 

as above by Calculation; and let the Hours, Sc.] particular Place, will be at that Moment of Time, 
alſo be noted in the Elliptick Path of your par- which ſhall be markt our both in the Parhs of the 
ticular Place, which muſt be delineated in this | Penumbra, and in the Path of your particular 


| Plane; ſo that each Hour, and each particular | Place. See farther in M. Flamſtede's Dottrine of 
| Part of every Hour, may determine the very | tbe Sphere in Sir Jona Moor's Math. Vol. I. 
f 


* + 
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Note, Thoſe Places Markt thus * having been determined by Celeſtial Obſcrvation ; 
"=o the reſt have been correQted by their help. 
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Places Names. 
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\ Capulco in Mexico 
LY Agra the Magul's Cort —..ũ1é6é%4zu: 
* Aleppo in Syria f;: —— 


3 


* Alexandria in Egypt ——-——— 
* Amiens in France — 
* Amflerdam — —— 
* Axt wer 


* Avignon —-— — . 143 


Babylon 
380 r — — — — 


Barcellona — — —— — —— 


* Batavia — —— 2 —— * 


* 54 — — 


. Bengal — — ũ—— — — — * 1 


hs . 


*» * — 


Bergen in Norway 
* HNonia in Italy — — — — — — — 


** Boſton in Neu EARIUand d 
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A Table of the Latitudes of many of the moſt Eminent Places on 
the Earth; together with their Differences of Meridians in Time, 
and of Longitude in Degrees, accounted from the Meridian of 
Her Majeſty's Koyal Obſerwatory at Greenwich, near London 
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Fiber Names. 


A lable of the Latnudes and eee &c. 


* Bout denltx — ——— oe 


Cadiz in Spain — —ũ 


1 


— — 


(alis in France 


Camboia in India eee 


* Caned in Cee .xL1L!ÿñ(łéꝑè—:½è 


(andi —_ 


* Cape Bon Eſperance —.— — — — 


— — — — 


* Cape Comerin 


* Cape Virde a' the Ile of Goree—— . — 


* Cayenne Weſt- indies — —— 
* Cuyro — 
Ceylon 


—— —— eee a ee et, — —— — 


— — — —H . — — 


Che uſan C — — — 


Cochin Eaſt — — — — 


* Conſtantinop/e 


— — — — — 


(Copenhagen Dr ee 


Cracow 13 — . —-ͤ᷑— — — 


Cuſco in Peru 


— — —— — — 


6 — 


Diep in . 
* Dublin in Ireland 


— — — _— — 
* ba as — — ——_— 


* Dunkirk Flander· - — * 


Duras zo in Dalmatia —— 5 


* Edinborough in Scotlanliꝛxä 


* Embden —— — ʒ◯4ä6 1.5953 — . 
Fero Ixſula —(—ot— - — : :.— 
ea — 6 

* Florent ( 


Frankford on the Main skkpwm!ͤüłk. mmm mn 


_ — —— ——— 


— 


Greenwich at the Obtervatory - 1 t 


x Goes in Zraland — — — 


* 644 .aloupa 


——— x —— Ü — — — 


* Grenoble — — — — 

Hamburg h — — — 
Havre de Grace — — 
Heidelburg .. ͥ —.( . | 
Hoajgnan in Gina .⁊.ü⸗-iR öü⸗oä 
* Famaica Port Royal ———— — ann 
, ad —— - — — — — — 
12 pruc“ — — —— —_— 

ebreck New "woo — — — — 

" Konningsberg in Pruſſia — ernmmnttihang =) = nuns 
Leghorn— ä 32 — — — 
Liege — — — . 

p 2 mep©mm—— co contre nn rnn ONS conn 
Lima Peru — —— — —_— rn An 
* Lintz Auſtria —— — —— 
Lions France ü ĩð üñ„ñł3ũñĩ err rn 
Lisbon Portuga ! äxʒ . 
1 GE SEP RNAEL AP 5 


ses 0 


Madagaſcar Bay of Terra del Gide — |; 8 


n 208 


Places Names. 
Madrid Spain — — — 
* Majorca — — — 
F Malacca Indio-i— — —— cs 
* Martinico Iſland = — — 


* Marſeile E- 3 
Meſſina in Sicily — — 


* Mexico 1 8 1 
Munchen Bavaria — — — — 

Mont pelier — — 

* Mu ſcoto — _—_ — — — — 1 

* Namur -— — — — 


Nangaſack Fapan — ARNE LIED 
ancy Lorrain 
* Nants —— —— — 


Naples —— IRS ep———_———_— C—__——————s 


* Narbon ———— - — — 


Nar ſinga —— — —UAwoQů— —c 1 


Nice Provence * , 


* Ningpo or Liampo China — 
oremberg — — 
Olinda Braſile or Pernambuck ——— ——— 


a. 


— — ——— — 


* Oxford = = — — 
Ozaca Japan — — — — — — 

* Padua xx⸗ ·ũ“Ü0 i. — — — 

* Paris — - 

* Pekin China „ 

* Poudicherri ! — —— 

*Prage Bobe nia :ſ*ʒ— 1 

* Rar isbn ( — ͤ— — 
Reggio in Italy. wm — nn] 

* Rhodes - äÄ!ñůjöæͥ 2 n 

* % —— coruanmee — — — 

* Rome — — 4 

* Roſtock —= — — 

* Roterdam "RED —_ — 
Salamanca SPUN — — co ——_— 

* Sevi! — im —— on 

T Siam in India — — 

* Smirna in Ionia ————— — 
Sphahan Perſia --- ———— äͤ⸗ĩũä᷑ —— 
Stockholm Sweden -m— mnt mmm nn nin nmr nn 
Syracuſa Sicily =—— . 
Tangier — — — — — — — — 
Tidore .. — — 
Toledo Spain —— — — — — 

* Toloun France — — — — 

* Tripoly in Barbary - — — — — 1 

* 7. ing Gernam.— — — — 

* Valentia Spain — — — 
Venice — — —— 

* Vienna - 1 
Upſal — ——— —— 

* Uraniburg —— — UNIT 

* Urricbt — — ä ————— — 


Wolfembuttle — — — — ——_—mmmrmn— 


'Tork — — — — — — — — 


Note, That thoſe Places againſt which the S is placed in the Column of Latitudes, are 
K 


the Equator ; and all the 
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ASTRONOMY, in order to 
for the right Underſtanding of this Noble Science, 
as it now ſtands in the Writings of the Modern 
Altronomess, who have Reviived and Demonſtra- 
red the Ancient Pythagorean Syſtem of the Mord: 
And beſides thoſe neceſſary Precognira of the Do- 
ctrine of the Sphere, its Projection in Plaxo, and 
the Spherick, Trigonometry (which every one ought 
to know that will purſue this Study ;) I ſhall here 
(from Mr. Hayes s Fluxions p. 291, Ce.) give you 
tuch Phyſical and Mechanical Propoſitions, as will 
Qualifie you to obtain a ſufficient Knowledge of 
the Doctrine contained in the preſent Books of 


Altronomy. 


1 


The Area's which Bodies (ſuppoſe any Planets or Co- 
mets) Revolving about an immovable Center, (as 
ſuppoſe the Sun in S) edſeribe by Rays drawn to the 
ſame, are proportional to the Times of Deſcription, 
and are all in the ſame immovcable Plain. 


Let the Time be divided into equal Parts, and 
{uppoſe in one of them, a Body deſcribes the Space 
4B (by a Power which ir has to move in the right 
Line Ax from A towards x) in the next Moment 
of Time, if nothing hindred, it would move from 
B to æ, deſcribing the Line B x equal to AB, ſo 


Fatt, a as” 
* : 


chat drawing the Rays AS, BS, æS to the im- 
moveable Center S, the Areas ASB and BS x de 
ſcribed, would be equal: Bur when the Body 
comes to B, let a Force in & attract the ſame, 
and by one ſingle but ſtrong Impulte, make the 
Body deviate from the right Line Bx, and move 
in the right Line BC; draw x C parallel to BS, 
interſecting B C in C, then at the end of the ſecond 
Moment of Time, the Body will be found in C, 
in the ſame Plain wich the Triangle 48 B; join 
SC and the Triangle S BC, becauſe of the Pa- 
rallels S B and C x, will be equal to the Triangle 
SBx, and conſequently it will alſo be equal to 
the Triangle $ 4 B: In like manner, it the Cen- 
tral Force (or Vis Centripeta) act ſucceſſively in 
C, D, &c. and make the Body in ſuccefſive Mo- 
meurs of Time delcribe the Lines C D, DE, &c. 
they will be in the ſame Plain, and the Triangle 
SCD will be equal to the Triangle SBC, and 
SD E will be equal to Sc SIC. Whence 
it is manifeſt that the Body revolving about an im- 
moveable Center in an immoveable Plain, deſcribes 
equal Areas in equal Times; and by compoſition, 
the Arca SACS is to the Area SAES, as the 
Time which the Body takes to deſcribe that, is to 


are the way, 


Let the Number of the Triaogles be encreated, 
and their Breadth diminiſned in infinitum, then 
the Perimeter 43 C 0E will be a Curve Line, 
and conſequently the Vis Centripete which perpe- 
tually draws back the Body from off the Tangent 
of this Curve, acts continually; and the Areas 
SACS, S4 ES proportional to the Times of 
their Deſcription, will alſo in this Caſe be propor- 


tional to the ſame Times. Q. E. O. 
CONSECTARTY I. 


If a Body or Planet revolving in the Curve ABC, 
be attracted by a. Central Force in S, or gravitate to 
wards theSun there; and if the 
Body deſcribe the infinitely 


— 


little Portions of the Curve ach 

AB and BC in equal Times, e. 

thenthe infinite little Triangles 7 4/ * 
A 


ASB, BSC will be equal; / 


and if on the Center S, and * 
4 


with the Radii 84, SB, 

the little Arches Ab, Bc, be 

deſcribed, then the Triangle 2 
SABorSAb=41$SAxAb, * | 
and the Triangle SBC is = 

+SB x Bc; thereforeitis, 3 SA: SB: : S4: 
SB:: Bc: 46; that is, the infinitely little Ar- 


ches Ab, Bc, are proportional to the Radii S 4, 
SB. 


DEFINITION I. 


The Center of Attraction is that point to which 
the revolving or moving Body is attracted or im- 
pelled by the Force or Impetus of Gravity; thus 
the Sun is ſuch in the reſpect of the Primary Pla- 
nets, and the Earth in reſpect of the Moon. 


D E E. II. 


Paracentric Motion of Impetus is ſo much as the 
revolving Body approaches nearer to, or recedes 
farther from the Center of Attraction; thus if $ 
be the Center of Attraction, and if a Body in 4 
move to B, then SB - SA = B, is called the 
Paracentric Motion of that Body. | 


DEF, III. 


Circular Velocity of a Body is Meaſured by the 
Arch of a Circle; thus if a Body in 4 move to 
B, or b, its Circular Velocity is meaſured by the 
Arch of the Circle A / deſcribe on the Center of 
Attraction S, and the Circular Velocity of a Body 
moving from B to C is meaſured by the Circular 
Arch BC. 


DBE IV. 


Conatis Excuſſoriws is meaſured by a Line ler 
fall from a point inſinitely near to another point, 
perpendicular to a Line drawn to touch the Carre 
in that — 1.0p whence it is manifeſt that the 


Conatis Excuſſori us Circulationis, or Conatus Centri- 
fugus may be expreſs d by BN the Verſed Sine of 
the Angle of Circulation CSN (or by c K, becauſe 


the difference between the Radii SC, S is incom- 
parably little) for the Verſed Sine is equal to a 
rpendicular let fall from one end of the Arch to a 
angent drawn to the other end of the Arch, 


the Time ir rakes to deſcribe #15, 
Vol, I. 


C 2 DEF. 


AST. ” | AT 


Fil 5 nn f L EMMA II. 6 


n 


| Solicitatio Paracentrica Gravitats vel Levitaty, In unequal Circles ABD, Gb E, if the inf 

| or the Paracentric Solicitation of Gravity or Le- | nitely little Arches B D, bd be equal, then the 
. - viry is expreſs'd by the right Line 4 L, drawn | Verſed Sines B N. bn of theſe Arches will be reci- 

| from the point 4, parallel to the Ray S B (infinitely | procally proportional to the Radii SB, S b. 

| near S ) until ir interſect the Tangent BL. . 


1 ih LEMMA L 


F 
E - 


i — 
| The Verſed Sines of infinitely little Arches are in 4 
duplicate Ratio of the Chords of the ſaid Arches, 


Let the right Line 4 D touch the Circle 43 G 


| | in 4, then DAB is the Angle of Contact; Let f 
0 AB be an infinitely little Arch, A B the Chord, | 
I and 4 C the verſed Sign thereof, I ſay AC or BD , 
is as the Square of A B; that is, if another infinite- | 
| ly little Arch Ab be taken, then the Verſed Sine 14 
ö Ae (or hd): Verſed Sine AC (or BD) : : 404: 70 
| 98 7 | 
f 
il A edED 
j 1 
1 \ re 
4 2 | 8. 
1 Produce S H unto E, and draw B F parallel to s. 
[|| | , parallel to 
5 Sb, and draw the Lines DN, E X, d 1 r 
4 cular to $ B. ans |” 
Then it is, Y K: BN: : S: S3. 'y, 
Andbn:bK::bdg:bEg B 
== A t BS ©: 5 
G But b E= T7 3D. J 
| . 5 : Therefore, bn: BN :: $6 x E .$bq W T 
Draw the Diameter AG, and [draw the Lines n: N:: $0 x BDg: F B97 
GB, Gb; then by the N - the Circle, we "2" 
have ABq=ACx 46 2nd Abq = AE x Ac; . i 5 307 
whence it is, 4 B: 4b: : ACX AG: Ae x Thatis, b: BN :: oof: =, 1 
AG :: AC: Ac: : BD: bd. And ſi 12 
Now when the points B, b, are infinitely near Gn * > bd=BD, by 
the point A, then the Chords 4 B, A b, are equal — | 
ro the Arches AB, Ab, and _— the Ver- | We have bn: IN:: SB: S. QA E. D. 1k 
ſed Sines AC, Ac, or the Subtenſes of the Angle pro} 


of Contact B D, bd, are in a duplicate Ratio of 
the ba A — 7 - B E | PROP. Il 
And if the Lines B E, b e, ſubtend the Angle o The Con OP : 
| atus Centrifugi (or Vires Centripetæ [ 
Cs IS 90 be preetiel 60 any Line (let Bodies Revolving in equal Circles, with - —— in 


than the Diameter AG) drawn within the Circle 
as AR, then the Lines BE, be, will beas the | % Motion, are in a duplicate Ratio of their Vi. 


— — — * — — — wo el — 


. TE 


Squares of the 1 Arches = B, 46, for locities, f 
42: 12 25 : Abg. | : : 

BD:bd:: BE:be:: ABq 7 The Conatws Centriſugis is equal to the Verſed 75 

COROLLARY. Sine of the Angle of Circulation, and the Verſed N 


Sines of Arches infinitely little are in a duplicate 
Ratio of the Chords of thole Arches; that is, in MW! » : 
a duplicate Ratio of the Arches themſelves, and 

the Velocities (the times being ſuppoſed equal) MW * * 
are as the Arches ; therefore the Conatw Centrifug) D 


The Subtenſes of the Angles of Contact of 
Curves, whoſe Curvature in the point of Contact 
is the ſame with that of ſome Circle (or when the 
difference between them is incomparably little) 


are in a duplicate Ratio of the Conterminal Arches, are in a duplicate Ratio of the Velocities, Sb 

B 
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CONSECTARY I. 


ro Bodies B, b, revolve in unequal Circles, 
43D, 6E, and deſcribe the Areas SBD, $Sbd; 
nen the Conatus Centrifugs (or Vires Centripete ) 
5e, dc, will be in a Ratio Compounded of the 
auplicate Ratio of the Velocities Directly, and 
tue limple Ratio of the Radii Inverſely. 

For it the Radii be equal, the Conatu Centrifugi 
ate as the Squares of the Velocities; and if the 
Velocities be equal, the Conatus Centrifugs are reci- 
yrocally as the Radii; therefore if neither the Ra- 
du nor thè Velocities be equal, the Conarus Centri- 


the Radii, that is if S f : 8 37 

14 3 
then it will be bn : BN:: S * ® Sy 

3 BB 349 
: (by ſubſtitution) SbxSB:Sbx$SB; that is, | 
the Vires Centri petæ are equal; and becauſe ; 75 
7 
SB 

B  ;* Herefore v Sb: /SB:: b4: BD; 


that is, the Velocities are in a Subduplicate Ratio 
of the Radii. Er Vice Verſa. 


2 Sb :$B, 


 SBxSbq 


2 


gi are in a Ratio compounded of the Rationes of 
ne Squares of the Velocities directly, and of the 
adit inverſely. 

This Corollary is Demonſtrated more Univer- 
ally, in one of the ſteps of the Second Lemma; 


r Sthere, bn: BN :: fd. * 


CONSECTARY Il. 


And if the Bodies B, , deſcribe the equal A- 
reas BSD and bSd in equal times (that is if 
SBI BOS SUN, then bd: BD :: SB: 
Sb) then the Velocities B D and bd will be reci- 

rocally as the Radii, and the Squares of the Ve- 

ociries will be as the Squares of the Radii Inverſe- 
| ; . :. bdg 

ly, whence the proportion bn: BN :: 72 


227 „ . 
Fi will become bn :BN:: T7 * ont 


: 575, chat is the Conarus Centrifugi are 
reciprocally in a Triplicate Ratio of the Radii, 


CONSECTARY III. 
If the Velocities be directly as the Radii, then 
the Periodic Times will be equal, and the Analogy 
bn:BN:: 7 7 will become bn: BN 


: SV :S; that is, the Conatw Centrifugs are 
proportional to the Radii. 


CONSECTART IV. 
If the Bodies B, b, deſcribe the Arches B D, bd | 
in equal times, then the Periodic Time of b} 


will be to the Periodic Time of , as * is to 


bd 
17 - becauſe the Times are directly as the Spaces 
and reciprocally as the Velocities; and becauſe 


bdq 394 
ln: ro dogs DE} : : „ 
1 _ $6 


: : iplying by $ 5 
2D 545 (Multiplying Y B x S) 
Sb x SBq. SB x Sbq Therefore the Fires 

BDq bdg | 
Centripete are in a Ratio Compounded of the Ra- 


tiones of the Radii directly, and the Spaces of the 
Periodic Times Inverſely. | 


CONSECTART V. 
Ard if the Squares of the Periodic Times be as 


. | the Velocities are equal: Er Vice verſe. 


| verſa. 


and that the V Centripeta (or Force of Gravity) 


CONSECTARY VI | 


And it the Squares of the Periodic Times be as | 
the Squares of the Radii, char isif 71 7 2. 


8 | 
: 1 :: (by ſubſtitution) SIX SBA: 


SBxSbq:: SB: Sb; that is the Vires Contri- 
pete (or Conarus Centrifugi) are reciprocally as the 


Radii; and becauſe (in this Suppoſition) S Bg x 5 Of ' 
q | 


Six 357. therefore BD =bd; chat is [ 


CONSECTARY vn. 


If the Squares of the Periodic Times be as the 
Cubes of the Radii, that is, if 2059 SECS 
k dg BD 


b 
: 3 : a ; 
: $0] a Then it will be bn: BN :?: © x $Bq 
" : | B Dq 
— 47 :: SM SB* :SBx SH :: S537 
2873 that is, the Vires Centripete are recipro- 
cally in a duplicate Ratio of the Radii; and be- 


cauſe a = _ therefore FB : „b:: 


4141 307 
bd, BD; that is, the Velocities are reciprocally 


in a ſubduplicate Ratio of the Radii: Er vice 


SCHOLIUM 


And becauſe ir is found by Obſervation, that the 
Squares of rhe Periodick Times of Planets, are 
as the Cubes of their Diſtances from the Sun; 
and that in equal Times they deſcribe equal Areas 
about the Sun: Therefore it is manifeſt, that the 
Sun is the Center of all the Planetary Motions ; 


of one Planer, is to the Vn Centripera of another 
Planer, as · the Square of this Planers Diſtance 
from the Sun, is to the Square of that Planets 
Diſtance from the Sun, | 
It is alſo evident that thoſe Planets which are ncar- 
eſt the Sun move ſwifreſt, for the Velocity of one 
Planer, is to the Velocity of another Planer 
as the Diſtance of this Planer from the Sun, is 
to a mean Proportional between the Diſtances of 
this and that Planet from the Sun. 


| 1 
| PROP: 


1 * 2 V 
* * — 2 
— - . 


as” 
— - 


C 
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AST 


AST 


PROP. III. 


If the Area which a Body, revolving about an im- 
movable Center, deſcribes by Rays drawn to the 
ſaid Center, be proportional to the Times of De- 

f eription, the Elementum or infinitely little In- 
crement or Decrement of the Paracentric Impe- 
tus M equal to the Difference or Sum of the Para- 
centric Solicitarion (Solicitation of Gravity, or 
the Impreſſion made by the Attion of Gravity or 
1 evity, or any ſuch like Cauſe) and twice the Co- 
natus Cerrrifugus, viz. to the Sum, if it be the 
Solicitation of Levity ; or to the Difference, if the 
Paracentric Solicitation ariſe from the Attion of 
Gravity, 


From the Points P and M, draw the Lines 
Pu, Mo perpendicular to SN; then becauſe 
the Triangles PSN, NSM are equal, (the 
times being ſuppoſed equal) therefore (becaule 


the Baſe SN is common to both) the Altitudes 
Po, Mo are equal; rake NA == LM, and 
draw Mu parallel to LN; then the Triangles 
P No, Mao will be equal and ſimilar, and PN 
— Mn, and Nv =0n; again inthe Right Line 
SN (produced if need be) take S V = SP, and 
Sm SM, then is NV the Difference between 
the Radii SP, and SN, and Mm is the Diffe- 
rence between the Radii SN and SM; now 
NV is= (Ny) zo +Vo; and Nm is = 
Nun - om, therefore NV — Nm = 
Vo + mo0— N n = to the differentio-differenti- 
al, or infinirely little Increment or Decrement of 
the Paracentric Velocity, = 2m o— N (becauſe 
Vo and mo, the verſed Sines of two Angles and 
Radii, whoſe Difference is incomparably little, are 
equal.) Now the Difference berween the Radii 
SP, SN, and SN, SM, expreſſes the Paracen- 
trie Velocity, and their Difference again is the infi- 
nitely little Increment or Decrement of rhe ſaid 
Paracentric Velocity; and mo or Vu is equal 
to the Conatus Centrifugus Circulationy, and Nn is 
to the Solicitation of Gravity; therefore the 
Elementum of the Paracentric Velocity is equal to 
the Diflerence between twice the Conatus Centrifu- 
gu (2 mo) and the ſimple Solicitation of Gravity 
(Nn) or (which may be proved in like manner) 
to the Sum of twice the Conatus Centrifugus, and 


CONSECTARY I. 


Hence it appears, that if the Solicitation d 
Gravity prevail, then N V — Nm will be Ne. 
gative, that is, Nn will be greater than NV, 
and the deſcenſive Paracentric Velocity increaſes, 
and the Aſcenſive decreaſes, But if twice the 
Conatus Centrifugw prevail, then NV - Nu 
will be poſitive, and the Aſcenſive Paracentric, Ve. 
locity increaſes, and the Deſcenſive decreaſes, 


CONSECTART II. 
7 * 

If che Elementum, or infinitely little Increment 
or Decrement of the Paracentric Velocity be giver 
rhe Solicitation of Gravity or Levity may be found; 
for the Conatus Centrifugu is always given, (1 
Conſ.2. Prop. 2.) it being conſtantly in a Trip“. 
cate Reciprocal Ratio of the Radii. 


„ . 


The Angles which a Planet deſcribes about the Suy, 
in equal Times, are reciprocally in a duplicate 


Ratio of the Radii. 


The Circular Velocities are in a Ratio 
compounded of the Rationes of the Angles and 
Radii, jointly ;; cherefore the Angles are in a Ra- 
tio compounded of the direct Ratio of the Circu- 
lar Velocities, and the reciprocal Ratio of the 
Radii : Bur becauſe in equal Times the Areas are 
equal, (Cor. 2. Prop. 2.) therefore the Circular 
Velocities are reciprocally as the Radii, and conſe. 
query the Angles are reciprocally in a duplicate 

atio of the Radii. 

And ſuch are the apparent Diurnal Motions of 
the Planers obſerv'd from the Sun (for Days, in 
ſuch Caſes, are Parts of Time little enough, eſpe- 
cially in Planets more remote from the Sun) which 
are almoſt reciprocally as the Squares of their Di- 
ſtances from the Sun; ſo that a Planet, in a given 
Element of Time, deſcribes but the fourth Part 
of that Angle, which it would deſcribe at half its 
preſent Diſtance from the Sun. 


LEMMA III. 


The Spaces which a Body deſcribes in the beginning of 
its Deſcent, are in duplicate Ratio of the Times. 


Let the Right Line A E be divided into an 
infinite Number of equal Parts 4D, eE, Ge. 
repreſenting equal Moments of Time; and draw 


rhe Ordinates B D, EC, &c. proportional to the 
Velocities of the heavy Body, at the end of the 
Times repreſented by A D, and A E, and de- 
ſcribe the Curve A B C. Now becauſe the Space 
which a Body deſcribes, is proportional to the 


the ſimple Solicitation of Levi. | 


Time of Deſcription, and the Velocity joint- 
ly; 


emen 


AST 


— 


AST 


it is evident, that the Space which the heavy 
dy deſcribes in the Moment of Time O 4, is 
oportional to the — Db; and the Space 
ich the ſame heavy Body deſcribes in the Mo- 
ent of Time E e, is proportional to the Rectan- 
e: Whence the Space which the Body de- 
ribes in the Time A D, is to the Space it de- 
bes in the Time AE, as the Curvilineal 
ace ADB, is to the Curvilineal Space AEC ; 
when the Body begins to deſcend, the Ordi- 
es DB, EC are indefinitely near the Point A ; 
which Caſe the Trilineal Figures 4 DB, A EC 
come tectilineal ſimilar Triangles, the indefi- 
cely little Portions A B, B C being in the ſame 
reight Line. Now the Areas of ſimilar Trian- 


Iven 

— Jes are in a duplicate Ratio of the Homologous 

1, (ies; chat is, the Area ADB : Area AEC:: 

Trip Dq : AEq; therefore the Spaces which a 
avy Body deſcribes in the Beginning of its De- 
ent, are in a duplicate Ratio of the Times, 

E. D. 

e Sur, PROP. V. Problem 1. 

licate 

88 a heavy Body revolving in the Periphery of a Curve, 
about an immovable Center, deſcribe Areas ”"- 

Ratio Honal to the Times; 'Th required to find the Law 

sand MY of ebe Vis Centripera tending to the ſaid Center. 

a Ra- 

"ircu. Suppoſe a Body P to be projected in the 

1 pon ine PR from P towards R, and ler the Bod 

as are I the ſame Time be attracted by a Force in 8, 

_ 

conſe- 

licate i B 

LS . ING 

s, in 2 4 Wa 

c ſpe- K y wi, Fi * T . 

vhich * A 

' Di- : 

given 

Part 


If its 


the 
the 
de- 
pace 
the 
oint- 


ly; 


by = Motion compounded of the projectile 
a * Forces, it deſcribe the Curve AP p; 
nd let the Line P R touch the ſaid Curve in 
. draw 8 P, and afſume any Point B in rhe 


llelroSP, and BT 
ime another Point p in the Curve; and draw Sp, 
de Tangent pr and rb parallel, and bs per- 
ndicular to o 5, and ſuppoſe the Body. deleribes 
e Arches Pd, pb in equal Times; and draw 
e parallel to $ P: Then the Ratio of the Linco- 
Naſcens B R to the Lineola Naſcens b r, is com- 
dunded of the Rationes of BR to de, and of 
eto br: But (Lem. 1. and Cor.) BR ls to de, 
the Square of the Arch P B, is to the Square of 
e Arch Pd; and becauſe the Arches P B, Pd 
re indefinitely little, they are proportional to the 
riangles PSB, PS 4; (Lemma 3.) that is, they 
te proportional to the Times the Body takes to de- 
ribe them, or to the Times which the Body takes 
o deſcribe the Arches, P B, p b, and conſequently 
Ris to d e, as the Square of the Time which the 
body rakes to deſcribe the Arch P B is to the Square 
che Time it takes to deſcribe the Arch pb 


xecauſe Pd and p b are ſuppt ad to be deſer 


p; and draw BR pa- 
urve indefinitely near P; De rt i 


z again, | 
'dine- 


qual Times, therefore d c is to by, as the Vi Cen. 
rripeta in P is to the V/ Centripeta in p ; whence 
it is evident that BR is to br in a i 


3 Rationes of the Squares of the 
imes in which the Arches P B, p 6 are deſcrib'd 
and of the Vis Centripeta in P to the Vs Centers . 
in p ; that is, (becauſe the Times of deſcribing 
the Arches P B, p6, are tional to the Tri- 
angles PSB, pS6, or to the Rectangles 5 P x 
BT, SO Xx bt.) 


BR:t6br::VxSPqgxBTq:vxSpqz br g: 
b 


. Ea 
gi Sf F? * Fppubrg® 
2 0 
S b SP T 
0.57 1 rv 
bb big Centripeta in P is as the So- 
lid 1 inverſely. 


This may be more briefly demonſtrated 
thus : If the Times be equal, BR is as the Vi 
2 and if the Vs Centripeta be given, then 
BR (Prop. 1. Lem. 3.) is as the Square of the 
— 8 the Times nor the Vs 
Centripeta be equal, then BR is (ſu 72 
to the Vs Centripeta in P, and 1288 Time 


and becauſe the Time is as the Area P SB, or 
as the Rectangle SP x BT, therefore is as 


rr dirty, or as i. 


SPqxBTq. SX a 
— N. &. D. 4 
COROLLARY. 
Hence if any Fi as APp, be given; 
and the Point S, to whi E 
chen the Value of the Solid 13 I may be 


determined from the Nature of the Figure ; and 
conſequent] the Law of the Vs Centripets, which 
is rechheocally as the ſaid Solid, may be found. 


Body Revolve in the Periphery of an Ellipfhts. 
Ts required to find the Led fl, Va Cn 


peta, tending to the Focw of the lips. 
BN 
A 
4/7 
| or S 2 1 x A 
v 
& * 


of Deſcription) as V T', therefore V is as . , 


———ů ů —— 


— 


— — 
— — 


Vi. Lx R. 204 ::2BCqx CPq: Gov Bec x CP, 


— — 


r 


AST 


and A N, the Conjugate Diameter B E; draw the 

Line P R touching the Curve in any Point (P) 
and draw the Diameter P G, the Conjugate Dia- 
meter D K, PF perpendicular to D K, and Q 
parallel to PR: Draw S interſecting D K 
in H, and interſeCting Qvin x; and draw Ra- 
rallel to S P. Then (Hayes, Art. 51.) PH= AC; 
Draw QT perpendicular to S P; and ſuppole the 


> { 17 a Was | 
Parameter of the Axis (= 0 ) = I. Then, ' 


LxQR:LxPv::QR:Pvrc:: Pr: Po :: 
H: PC:: AC: PC. 

LxPy::GovxPv::L: G v. 

GovxPv:Qvq::CPq:CDg. 


And becauſe Qvqis= Ax g, when Q dĩs infi- 
nitely near P. Therefore : ; 

Ax (= 2v9q) : QTq :: (by fimilar Trian- 
gles) HPq (= ACg): PF: (Hayes, Art. 
60.) CDq: CBg. | 

And multiplying the reſpective Terms of theſe 
Analogies into one another, there will ariſe this, 


L x QR: Q: L X AC x CPA: Gvx CBqx CP, 


L x QR: QTq:: 2PC : Gv, 
But when the Point Q. is indefinitely near P, 
then 2 PC = G v. | 


Whence Lx QR=0QT9g. 
And multiplying both fides of the Equation by 


SP9 we ſhall have Lx SP q = 


(Cer. m_ v.) Theretore the Vs Centripeta is 
reciprocally as L x $ 4; and becauſe L isa de- 


terminate Quantity, therefore the Vn Centripeta is | 


reciprocally as the Square of (S P) the Diſtance of 
the Body in P from the Center of Attraction S. 


Q EL 
COROLLARY I. 


The Parameter of the Axis (L) is equal 
Ar? 


SPN QT 7. | 


to R 
COROLLART II. 
If the Center ot Attraction S, and the adja- 


cent Vertex N, be ſuppos d immovable, and if 


the other Foci I approach nearer and nearer to 5, 
and at laſt coincide with the ſame, then the Body 
will revolve in the Periphery of a Circle, and rhe 
Law of the Vs Censripeta will be the ſame as in 
the Ellipfis. 


COROLLARY Il. 


If the Vertex's A and N be given, and if the 
Focus I coincide with 4, and the Focus & coin- 
cide with N, then the Ellipſis 4 PN will become 
a ſtreight Line coinciding with the Diameter 4 N. 
and the Body will move in the ſame, without any 
Attraction from without the Line. 


COROLL ART IV. 


If the Vertex N, and the (Focus of the Ellip- 
fis, or) Center of Attraction & be given; and if 
the other Focus I be at an infinite Diſtance from 
S, then the Ellipſis NP 4 will degenerate into a 


Parabola, and the Vs Centripeta in P will be & 
the Square of the Diſtance N P inverſively. 


COROLLARY V. 


The ſame things being ſuppos d, if the Focus | 
be at more than an infinite Diſtance from S; tha 
is, if it fall on the contrary Side of N in reſped 
of S, then the Body will move inthe Curve of 2 
Hyperbola, and the Vis Ceneripeta will be recipre 
cally as the Square of the Diſtance from the Fe 
cus S. 4 

4 


COROLLARY IV. 


If the Focus I and the Vertex 4 be given 
and if the Center of Attraction $ be ſuppos'd a 
an infinite Diſtance from J, then the Curve 41 
will be a Parabola, and the Vs Centripeta will be 
the ſame in every Point of the Curve ; and contra 
rily, if a Body moving at firſt in a ſtreight Line 
be attracted to a Center at an infinite Diſtance from 
the ſame, then that Body will move in the Curve 
of a Parabola, and the Center of Attraction wil 
be-in the Axis of the Parabola, ar an infinite Di 


ſtance from the Vertex. 

: ] 

 SCHOLIUM, 

It may be obſerv'd that the Paracentric Soliciratior 

of Gravity, and the Vis Centripeta, are Tem: 

ſignifying the ſame thing. ( 

2 

PROP, VII. t 

The Solicitation of Gravity, or Vis Centripera of 1 

Planet, # to the Conatus Centrifugus of the fam A 
Planet, as its preſent Diſtance from the Sun, 1 

the Parameter of the Planetary Elipfis, | \ 
Suppoſe SM = D, and L to the Parame 
ter of the Axis; and let 2x L be a confſtan 
Plane, equal to twice the Elementary Triang| 

| Sk 

A ty 

In, + 

J Js * thi 

| N Pl: 


_ 
X 


MSN: Then the Arch Mm is = 3m 


a XL 
Mm ꝗ is = 1 and m0 = 
EX [ "Uh 5. 
— . = to the Conati Centrifugw. 


Ap 


_—_ TL 


Again, the Soliciration of Gravity is as D* In-| 2 

verſely, or as M m|*, or _ directly, or as 8 z ang x. 
8 * Quantity ce in the Point JF (in which an Ordinate to 

(dividing by the Inviriable mp" + £4 the Axis drawn through the Focus 5, interſects 


2x 8 xL directly. Whence tis evident that | the Ellipfis) the Imperw which a Planet has acqui- 
7 red ſince it deſcended, from the Aphelion, is —_ 


the Solicirarion of Gravity is to the Congrus Cen. to half the Impetus acquir'd from the Aphelion to 
r nA or the Perihelion ; and in the ſaid Point * che Di- 
erifugus, as 57 2D' f ſtance of the Planet from the Sun is the Pa- 
to 4 L, and becauſe 4 L is an invariable Quantity. | rameter of the Axis of the Figure. 
The Rationes of the Soliciterion of Gravity tothe | And the Imperxe which a Planer,” deſcribing any 
Conatus Cuonihgs ans proportionable to the Di- | Arch of its Orbit, acquires, is to the Impetus ac- 


ſtances of the Planet from che Sun. quird in a Semi revolution, as the Angle of appa- 
ay rent Motion is to two right Angles ; the Þmperus 
SQ at here meant is that impreis d by Gravity or Attra- 


e Al | PROP. VIII. — IS by — 9s ap. 
-ontr ateſt Aſcenfive or Deſcenfive Paracentrick Velo. | per ang Conatus Centrifugw ot be- 
; Line * — s when the Diſtance of the Pla- | ing conſidered. 


e from net from the Sun # equal to + of the Parameter 
Curve of the Axn of the Elipſir. PROP. X. 

od . * 2. To explain the Motion of a Planet through the we! 
te Di Draw g perpendicular to the Axis A D, I fay — nts roug — bu . 


reateſt Paracentrick Velocity is in V or X. | roache 
For he Selicicarion of — is to the Co-“ and again recedes from the Sun, Alternis Vi- 
natus Centrifugu, as D is to 4 L L and = —— cibus. : | | 

ion of Gravity is to twice the Conatus Centrifugus, os. | 
iratior 2 Dis rag yy and becauſe SW = Dis =+L, hs nr be ache green — the 1 
Turn therefore in the point (or X) the Solicitation of eee Fu in the Aphelion A, the Conarus Cenerifugus, 1 
Gravity, is equal ro twice the Conatus Centrifugs ; | e Solicitation of Gravity, are leſs than if it 1 

and (by Prop. 3.) conſequently the Fluxion of | one — ro the Sun. Bur ar that Diſtance, 
the Paracentrick Velocity is o: Whence it is e-. in the Aphelion A, the Solicitation of Gra- 
vident, that if on & as a Center, a Circle be de- — ar — than twice the Conatu Centrifugus 
ſcrib'd with a Radius = + the Parameter of the (Neem A, the Diſtance of the Aphelion from ; 
Axis, it will cut the Orbit. of the Planer in two — 4 — 82 — ny if 

ints and X, in which the greateſt Paracentric — — Carve Line 4 P MD, and (Prop. 3) the 


Velocity happens. — Inpetus _ — increaſe, as in 
| vy accelerated Bodies, ſo long as the Solicitati- | 
COROLL A RT. on of Gravi i fronger than rwce the Cons | 
Centrifugus : For the deſcenfive Paracentrick Moti- j 
1 


Conatus Centrifugus of Receding from the | ***. Karacen 0 
wy always leſs — — of Gravi- In — ag long REN Solicitation of Gravity 
ty; for the Solicitation of Gravity is always to the — % —— — Centrifugus ; and f 
Conatus Centrifugws, as the Diſtance of the Planer |. * „ 1 ve Paracentrick Motion will '1 
from the Focus is to + part of the Parameter. of increaſe (although the infinitely little Increment of | 
the Axis ; and in the Ellipfis, the Diſtance of a the Paracentrick Motion decreaſe at the ſame time) 
planet from the Focus, is always greater than + until che Planer arrive at V, in which Point the | 
: ; 5 tus Centrifugus ; and conſequently the Paracentrick i b 
Velocity is greateſt at V, when the Diſtance ot | 

| 
| 


PROP. IX. thte Planet from the Sun nous to : the Parameter 
of the Orbit: After wards, although the Planet con- 
The Impetus which a Planet acquires (nag the | tinues to approach nearer and nearer to the Sun, 

— whole time of it. Motion) by the continued At- | until it come to D, yet the Paracentrick Velociry 7 
traction of the Sun, are proportional to the Angles | decreaſes; for the Solicitation of Gravity is to 
a, of Circulation ; that u, as the Angles of apparent twice the Conatus Centrifugus, as the Diſtance of 
] Motion from the Sun. the Planet from the Sun, is to: the Parameter of 
i : the Orbit; and conſequently, all the while the 
TI ay, That Imperws which a Planer acquires, as planet is in deſcribing the Portion of the Orbit 
it moves from A to P, is to the Impetus which it x. twice the Conatws Centrifi is greater than 
acquires, moving from A to M, as the Angle A S the Solicitation of Gravity; and from , to B 
is ro the Angle ASM; For the Increments of the Paracentrick Vedocky Lee ; which ir con- 
thoſe Angles (Prep. 4.) are Reciprocally as the tinues ro do, until the Centrifugal Impreſſions col- 
Squares of the Radii or Diſtances z that is, (Cor. lected into one, from the Aphelion 4, preciſely 
Prop. 5.) as the Solicitations or Impreſſions of deſtroy all the Impreſſions of Gravity collected 
, Gravity: Therefore the Sum of theſe is proporri- | into one, from the Aphelion A ; or until the Cen- 
mf aul to the Sum of thoſe ; that is, the Sum of all |rrifugal Impetus be equal to the Centripetite Impe- 
the J or Impreſſions of Gravity acquir'd from tus. Now this ha in the Perihelion D, where 
A to P, is to the Sum of all the Impreffions of the Paracentrick Velocity vaniſhes, and in which 
of Gravity acquir d from A ro M, as the Angle the Conarus Centrifugw and Solicitation of Gravity 
as 48 P is tothe Angle 4 8 M. are equal and contrary, ſo that the Planet cannot 

Vol. II. approach nearer the * it is in mage © > | 


r 


Aſterwards, the Motion being continu'd : As 

he Planer has hitherto 1 to, ſo now it 

begins to recede from the Sun in the Focus S, and 

endeavours to move from D by X towards A. For 

twice the Conatw Centrifugw, which began to ex- 

ceed the Solicitation of — in , continues 
to prevail from D to X, and therefore, ſeeing the 

Planet begins to move (as it were anew) from D 

to X, the former contrary Impetus (mutually de- 

ſtroying each other) the Centritugal Paracencrick 
V elocity Increaſes from O to X, but the Increment 
thereof, or the Impreiſion Decreaſes, until the Pla- 
net arrive in Xx, where the Solicitation of Gravity 
is equal to twice the Conatis Centrifugus ; therefore 
the greateſt Centrifugal Paracentrick Velocity is 
in Xx; from & to 4, the Solicitation of Gravity 
prevails above twice the Cenatus Centrifugus ; and 
conſequently, the Centrifugal Paracentrick Veloci- 
ty Decreaſes, until the Planer arrive in the Aphe- 
lion A, in which point the Conatus Centrifugus and 
Solicitation of Gravity become equal and contrary, 
and conſequently murually deſtroy each other : 
And thus the Planet returns to A, from whence it 
departed, and begins and finiſhes new Revolutions 
ſucceſſively, and without Interruption. | 


CONSECTARY 1. 


Hence we have fix remarkable points in the 
Elliptic Orbit of a Planer, viz. four Obvious, 4 
the Aphelion, D the Perihelion; E and B the mean 
diſtances (for SB or SE is = the Tranſverſe 
Axis AD, and conſequently an Arithmetical Mean 
between SAand SD the greateſt and icalt Di- 


jon of a Planet from the Sun) and rwo more, 
viz. Wand X, being the Extremities of the Para- 
meter of the Orbit applied to the Orbit — — to 
the Axis in the Focus S, in which points happen 
the greateſt Aſcenſive or Deſcenſive Paracentrick 


Velocity. 
co NSECT ART. IL 


The Impetus which a Planet acquires by the! 
Action of Gravity from 20009 io equal oo hat 


the Impetus which ir acquires in its deſcent from 


A to D, and the Impetus acquir'd from 4 to FW is 
= ro that acquir'd from A to D ; for the Impetus 
are proportional to the Angles of apparent Motion, 
and the Angles A8 and Ws are right An- 


gles. 


CONSECTARY III. 


Hence to determine the Species of the Planetary 
Elliplis ; the Focus of the Elliplis S is given ; and 
the point A where the Planet is when the Sun be. 
gins to attract ir, being ſuppoſed at the greateſt 
diſtance of the Planet from the Sun, the remoter 
Vertex of the Ellipſis is alſo given, and the propor- 
tion between the Solicitation of Gravity, or force 
of Gravity, wherewith the Sun begins to attract 
the Planer in A, and the Conatus Centrifugus in 
the ſame point A being known; the Principal Pa- 
rameter of the Orbit X, or an Ordinate appli- 
ed to the Axis in the Focus S, may be ſound. For 
SA (given) is to SH (the Parameter of the 
Orbit) as the Force of attraction in A is to twice 
the Conatus Centrifugus, and if + the Parameter be 
ſubtracted from S A, the greateſt diſtance of the 
Planer from the Sun, the remainder will be to $ 4, 
— — os — ; — AO the Tranſverſe Axis 
of the Ellipſis is alſo given: Whence the Planeta- 
ry Ellipſis may be deſcribd, 


CONSECTARYT IV. 
A Planet will deſcribe a Circle when the Solici- 


ration of Gravity, and twice the Conatus Centrifu- 
gu are equal at the beginning of the Attraction, 

or in that Caſe they will remain equal, there be- 
ing no Cauſe ro make the Planer approach nearer 
to or recede farther from the Center of Attraction, 
about which it Revolves; but when in the begin- 
ning the Force of Attraction and twice the Conatus 
Centrifugus are ur equal (provided the ſimple Cona- 
tus — be a ways leſs than the Attraction) 
then the ſaid Planet will deſcribe an Ellipſis; and 
il the force of Attraction prevail, the point where 
the Motion begins, is the Aphelion; or if twice 
the Conatus Centrifugus prevail then the ſaid point 
is the Perihelion. | 


"PROP. XI. 


If ſeveral Bodies Revolve round a common Center 
and if the Vires Centripetæ be reciprocally as the 
Squares of their Diſtances from that Center ; then 
in Ellipſes, the Squares of the Periodis Time 
will be & the Cubes of the Tranſverſe Axes of the 
Elipſes. 


Reaſſume the Symbols in Prop. 6. then the Pan- 
meter of the Axis of the Figure L (Prop. 6. Cor. I 


Si 


al 


ATM 


ATT 


is = 2, when the point Q is infinitely near 
P, ard it the Timos be equal, then QR is directly 
as the V Centripeta, or reciprocally as (the Square 
of the diſtance) SP; therefore Lis as TY x 
$ Pq; chat is, the Latus Rectum (L) is as the Square 
of the Area TX SP]; and the Area QTx S P, 
or AT Xx SP is in the Subduplicate Ratio of the 
Parameter (L.) , 

And if the Periodic Times be equal, the Areas 
of the Ellipſes, are in a Subduplicate Ratio of the 
the Paramerers ; and if the Paramerers be equal, 
the Areas are proportional to the Periodic Times ; 
and it neither the Parameters nor the Periodic 
Times be equal, then the Areas of rhe Ellipſes are 
in a Ratio Compounded of a Subduplicate Ratio 
of the Parameters, and the ſimple Ratio of the 
Periodic Times ; therefore the Periodic Times are 
in a Ratio compounded of the direct Ratio of rhe 
Areas and the reciprocal Subduplicate Ratio of the 
Parameters. Now the Areas of unequal Ellipſes, are 
(Art. 105. Hayes N.. 4) in a Subduplicate Ratio of 
the Parameters, and the Subduplicate Ratio of the 
Cubes of the Tranſverſe Axes joyntly. Therefore the 
periodic Times are in a Ratio compounded of the 
Subduplicate Ratio of the Parameters directly, the 
Subduplicate Ratio of the Cubes of the Tranſverſe 
Axes directly, and the Subduplicate Ratio of the 
parameters inverſely; that is, the Periodic Times 
are in a Subduplicate Ratio of the Cubes of the 
Tranſverſe Axes, and conſequently the Squares of 
the Periodic Times are proportional to the Cubes 
of the Tranſverſe Axes. Q. E. D. 


COROLLARY. 


The Squares of the Periodic Times of Bodies 
revolvirg in Ellipſes, are as the Cubes of their 
Diſtances from the (Focus of the Figure or) Cen- 


ter of Attraction, 


Books on this Subject of Aſtronomy of more 
immediate and neceſſary Uſe are ſuch as theſe, 

Gregory's Aſtronomy Lat. in Fol. 

Flamſtedes Doctrine of the Sphere at the end of 
Sir Jona Moor's 1 Vol. of Mathem. | 

N. Mercator's Aſtronomy in Lat. Lond, 1676, $8vo, 

Gaſſendus's Aſtronomy. 

Biſhop Ward's Aſtronomy. | 

Tacquet's Aſtronomy, in his Opera Math, 

Halley's Catalogue of the Southern Stars. Ox- 
en in 4to. | 

An Eſſay concerning the Cauſes of the Celeſti- 
al Morions, in the Leipfick, Acts of Feb, 1689, by 
G. G. Leibnitz. 

Kepleri Epitome Aſtronomi.e Copernicane. 

Wings Harmonicon Celeſte. 

Streets Aſtronomia Carolina. 

Jer. Horroccs Op. Poſthuma, 

Bayeri Uranometria. 

Bullialdi Aſtronom. Philolaica. 

Hugenii Syſtem. Saturnianum. 

Whiſton's Preleaiones Aſtrononicæ. ; ; 

ATHENATORIUM, in Chymiſtry, 1s a thick 
Glaſs Cover (or Head) fixt ro a Cucurbite in ſome 
Kinds of Sublimations. | 

ATMOSPHERE, from what hath been fhewn 
in Vol, I. under this Word, it appears to be plainly 
impoſſible ro Account for ſo great a Rarefaction 
and Condenſation as is Diſcovered to be in the At- 
molpherical Air, without the Suppoſition of the 
Particles 1 r being endued with a Repeling 

ol. II. | | 


or Levitating Force , whereby they mutually avoid 
one another, till they come within the Diſtance, 
where the Attrattive Force begins. See Attraction. 
For as the Learned Mr. Haley obſerves, at the Cloſe 
ot his Propoſition about the Heights of the Mer- 
curial Cylinder, at any Elevation above the Ear- 
thy Surface. See Phil, Tranſ. N. 187. It ſeems a 
very hard Queſtion, that the Texture or Compoſition 
of Parts can be capable of ſo great an Expanſion 
and Contraction as is found to be in the Air, and 
can ſcarce be Ac counted for, from comparing it ro 
Wael, or ſuch like Spungy Bodies. | 

ATTAINTED, in the Common Law js uſed 
particularly for ſuch, as are found guilty of ſome 
Crime or Offence, eſpecially Felony or Treaſon : 
Bur a Man is allo ſaid to be Attainted of Oiſſeiſin. 
Weſt. 1. c. 24. and 36. and 3, Ed. 1,A Man is At- 
tainted two Ways; by Appearance or by Proceſs. 
Attainder by Appearance, is either by Confeſſion, Bar- 
tel, or by Verdict. Attainder by Confeſſion is when 
a Man pleads Guilty and doth not put himielf up- 
on his — for Tryal. A Man is Attainted by 
Bartel, which being appealed by another, and chu- 
ſing the Combat rather than the jury, he is van- 
— ard he is Attainted by Verditt when he is 
ound Guilry by a Jury. 

ATTAINDER by Proceſs, is otherwiſe called 
Attainder by Default or Utlary, and is where 2 
Perſon flierh and is not found, after he hath been 
three Times publickly called in rhe Country, and 
at laſt is Outlawed by Default. 

ATTENDANT, in Law is uſed in this Senſe, 
for one that oweth a Duty or Service to another 
or after a ſort dependeth upon another. v. gr. There 
is a Lord, Meſne and Tenant. The Tenant 
holderh of che Meſne by a Penny, the Meſne hol- 
deth over by two Pence. The Meſne releaſeth to 
the Tenant all the Right he hath in the Land, and 
the Tenant Dies: Then ſhall his Wife be endowed 
of the Land and be Attendant to the Heir of the 
third part of the Penny, and the third part of the 
two Pence, for ſhe ſhall be · endued of the beſt part 
of the Poſſeſſion of her Husband. They ſay alſo, 
that where the Wife is endowed by the Guardi- 
ar, ſhe ſhall be Attendant to her Heir ar his full 
Age... 

ATTITUDES, in Painting or Sculprure, are 
the proper Poſtures that the Figure ſhould be pla- 


ced in, fo as agreeably to anſwer the deſign of the 


piece. 

ATTRACTION, Sir Iſaac Newton at the end 
of the Latin Edirion of his Excellent Book of Op- 
ticks, Qu. 22. ſhewsthar of thoſe Bodies which are of 
the ſame Nature, Kind, and Virtue, by how much 
leſs any Body is than another, the greater is its At- 
tracting Force, in proportion to its Magnitude, 
Thus tis found that the Magnetick Attradtion is 
ſtronger in a Small Load - ſtone, in proportion to its 
Weight, than in a Larger: For the Particles of 
ſmall Magnets, being nearer one to another, and 
can more eafily Combine or Join their Forces into 
one, Wherefore the Rays of Light, being the leaft 
of all Bodies thar we know, muſt needs have the 
greateſt and ſtrongeſt Attracting Force; and how ve- 
ry ſtrongly thoſe Particles do Attract, may be Col- 
lected by the following Calculation. The Attra- 
Aion of a Ray of Light, with regard to the Quan- 
tity of its Matter, is to the Gravity which any 
projected Body hath, in proportion to the Quanti- 
ty of matter in that Body :: in a Ratio Com- 
pounded of the Velocity ot a Ray of Light, to the 
Velocity of that 7 Body, and of the Flex- 
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ure or Curvature of the Line which the Ray de- 
ſcribes in the place of its Refraction, to the Cur- 
vature or Flexure of the Line which the ſaid pro- 


| jected Body deſcribes. That is, ſuppoſing the In- 


clination of the Ray, to the Refracting Surface be 
the ſame with that of the Horizon. And from 
this Propoſition he Calculates that the Attraction of 
the Rays of Light is above 1000000000000000 a 
Thouſand Millions of Millions of Times greater 
than the Force of Gravity on the Earths Surface, 
according to the Quantity of matter in each, 
and ſuppoſing Light to come from the Sun thither 
in about ſeven or eight Minutes. And in the very 
int of Contact of the Rays, their Attracting 
orce may be yet much greater. 

Now ſuch à prodigious Force of Attraction in 
the Rays of Light cannot but have wonderful Ef- 
ſects in thoſe particles of Matter, with which they 
are joyned in the Compoſition of Bodies; and 
muſt cauſe that thoſe particles Attract one ano- 
ther, and that they are moved variouſly among 
themſelves. | 

'Tis very probable therefore that rhe Small Par- 
ticles of Bodies have certain Virtues, Powers or For 
ces, by which ar a ſmall diſtance they may act nor 
only on the Rays of Light ro Refratt, Reflett or In- 
fle them, but alſo mutually on one another, in 
order to Produce moſt of the Phenomena of Nature. 
Tis very well known that ſome Bodies do thus act 
on one another by the Arrrattions of Gravity, Mag- 
netiſm and Electricity: And theſe Examples ſhew 
what the Reaſon and Order of Nature n; and make 
it very probable that there may be yer ſome other 
Attractions, for Nature is very uniform and agree- 
able to it ſelt. 

Now the Attractions of Gravity, Magnetiſm and 
Electricity extend themſelves ro conſiderable Di- 
ſtances, and therefore are commonly obſerved and 
taken notice of by every one. But tis very poſſi- 
ble that there may be many others alſo, which are 
contain'd in ſuch narrow Limits, and performed 
within ſuch a little Diſtance as yet to have eſcaped 
all our Obſervarions. 

For when Salt of Tartar runs = deliquium or 
diſſolves into an Oil as the Chymiſts call ir, tis ve- 

robable that it is occaſion d by ſome Attraction 
which is mutual between the Particles of the Salt, 
and thoſe of Water, which roye up and down in 
the Air in the Form of Vapour, and the reaſon why 


common Salt, Nitre and Vitriel, don't run thus 


r deliquium, is becauſe they are without any 
ſuch Attractions; and when Salt of Tartar hath 


drawn as much Water out of the Air as its Quan- 


tity will bear, it draws no more, becauſe when it's 
Saturated the Attraction is at end. Ir muſt be alſo 
from its Attractive Force, that the Water thus im- 
bibed by the Salt, cannot be ſeparated from it in diſtil- 
lation, but by a very violent Heat; whereas Water 
will uſually diſtill off with a very eaſie Hear, from 
other Things. Tis much the fame thing with 
Oil of Vitriol, which till it is Saturated with it, At- 
tracts the Moiſture of the Air in very confiderable 
Quantity, and afterwards parts with it with great 
difficulty. And when Oyl of Vitriol and Water 
being mingled together in the ſame Veſſel, grow ſo 
hor, as it is known they will do, ir appears plainly 
by that Heat that a very great Motion is excited in 


= OY 


the Particles of the two Liquors ; and from that 


Motion it appears that their Particles in mingling 
Co- aleſce with a great Force ard Impetuſioty and 
conſequently Attract or Gravitate towards one ano- 
ther wich an accelerated Motion. Thus alſo when 


Aqua forty, Spirit of Vitriol or Nitre, or any other 
Corrofive Menſtruum diſſolves Filings of Iron or any 
other Metal with Heat and Ebullition; tis plain 
that the Acid Particles of the Men/truum attract 
and ruſh upon thoſe of the Meral with a very great 
Force enter into their Pores with violence, and diſ- 
joyn or ſeparate the {mall Corpuſcles of which the 
Metal is compoſed one from another; tho' the Par. 
ricles of the Acid Menſtruum are drawn off at 
firſt when they are made a moderate Heat, yet af. 
ter their Union they with the parts of the Mera! 
cannot be drawn off as yet by Diſtillation, but by 
a molt intenſe and violent Heat. 

When Spirit of Vierio! poured upon common $4t 
or Nitre, makes an Ebullicion and Coaleſces with 
the Salt; and, when after this if the Compoſt be 
Diſtilled, a Spirit of Salt or Nitre will be drawn 
off much eaſier than without ſuch a Mixture; 1 
ſhews plainly that the Pix: Alka's of the Salt 4 
tracts the Acid Spirit of the Vitriol much more 
ſtrongly than it doth its own Spirit, and becauſe it 
cannot derain then both ir Parts with its own Spirit 
freely. When Oil of Vitriol is diſtill'd trom an 
equal Weight of Nitre, and from both is drawn 
off a Compound Spirit of Nitre, and that Spirit is 
poured upon half its Weight of Oil of Cloves, cf 
Caraway-ſeed, or any Ponderous Oil diftill'd from 
vegetable or animal Bodies, or upon Oil of Tur- 
pentine, mix d with a little Ballam of Sulphur to 
chicken it; when in any of thele Mixtures an actu- 
al Flame will be produc'd, tis apparent that the 
Particles of the Spirit and Oil muſt ruſh towards 
one another with a ſtrong accelerated Motion, and 
ſtruggle and fight with a moſt violent Force and 
Inpetus. Tis the ſame Thing when that compoud 


Spirit is poured upon well rectiſied Spirit of Mine 

for a Flame will immediately ariſe on their Mix- 

ture. The Pulvis fulminant, as they call it, which 

is compos d of Sulphur, Nitre and Salr of Tartar, Ml © 
a 


goes off wirh a more quick and violent Exploſion 
than even Gun-powder it ſelf, The acid Spirits of 

the Sulphur and the Nitre ruſhing together with ſuch f 
Violence, that all the Parts of the Powder are ra- I 


rified, as it were, at once and altogether, le 
Thus alſo common Crude and impure Brimſtone o 
ir ſelf, if it be powder d and mingled with an equal T 
Weight of Filings of Iron or Steel, and with a lit- Li 
tle Water be made up into thick Paſt, like Dough, Ml © 
the Sulphur will act ſo upon the Iron, that in five of 
or fix Hours Time, the_Maſs will grow ſo hot as At 
nor to bear handling, and ar laſt will plainly burn (i ©. 
and emit a Flame. Now from all theſe Experi- 0 
ments, and from the Conſideration of the great Ml © 
Quantity of Sulphur that there is in the Earth, and l 

c 


of the great Heat of the inner Parts of it, from 
the hot Springs, the burning Volcano, the Fin 
Damp and burning Exhal:tions that are found in 
the Bowels of the Earth; from the Conſiderations 
of Earth-quakes, Whirl-winds and the wonderful 
Convulſions that the Sea is ſome times put into; 
we may underſtand, That the Particles of Bodies, 
before at reſt (and tis the ſame Thing alſo in al 
Fermentations, Ge.) may be and are put into moſt 
violent Motions, by ſome Principle of very great 
Force and Activity, which yer doth not diſcove! 
it ſelf till rhe Parts approach and come very near one 
— = that my do then attra&# one another 
with great Force and Rapidity, ereb | 
duce their wonderful Effects. , ans FOR * 
Again, when Oil of Tartar Per deliquium | — 


poured upon the Solution of any Metal, their is # 
Precipitation of the Metalline Particles product m1 
* | 
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which all fall down to the Bottom of the Veſſel; 
trom whence it appears, That the Particles of 
the Liquor are more ſtrongly. attracted by 
choſe oft the Oil of Tartar than by thoſe of the 
Metal; and by that Aetrattion are precipitared 
down from the Liquor: So allo when a Soluti- 
on of Iron in Aqua Fortis will diſſolve Cadmia, and 
recipitate its ; or when a Solution of Copper 
will diffolve Iron, and let go the Copper, (ſee depart) 
&c. This ſeems to prove plainly, that the Acid 
Particles are more frongly attratted by thoſe of 
the Metal that they diſſolve, than by hoſe of that 
which is let go, When we find that thoſe Men- 
ſtruums which will diſſolve one kind of Metal or 
mix d Body, and wont touch another, ir muſt be 
attributed ro the Attraction that there is between 
the Particles in ſome Caſes, and there being no ſuch 
in the other. And in the Genetal it is owing to 
this Principle, that Heat, according to Ariſtotle's 
Definition of ir, doth congregate or gather together 
homogeneous Things, and ſeparate thoſe which are of a 
different Nature: After this He ſhews how on ths 
Principle, and by the Help of Chymical Analyſes, 
ro come to the Knowledge of what kind of Parts 
natural Bodies are compoſed, 
The Reaſon why Drops of Water, or other li. 
uid Body uſually put on a ſpherical Form, he 
Auch, is alſo from the mutual Aetractiom of their 
Parts ; after the ſame Manner as the Earth and 
Seas make one round Body by the mutual Attra- 
Aion or Gravitation of their Parts. 
And becauſe when Metals are diſſolv'd in Acids, 


, — they attract but a ſmall Portion of the Menſtruum 
"a 1 BS them, therefore he concludes, that their Force 
= of Attraction extends but a very little Way. And 
Mir, in Algebra, when affirmative Quantities vaniſh 
dich and terminate, their negative begin: So in Me- 
_ chenicks, where Attraction ceaſes to exert it (elf, 
— a kind of repeling Force ſhould ſucceed ; and that 
* 4 there is in Nature ſuch a Force, ſeems to follow 
Ein from the Refection and Iuflection of the Rays of 
8 Light; for in both theſe Caſes, the Rays are repel- 
Ou led from Bodies without the immediate Contact 
of the refle&ing or inſlecting Body. And the lame 
m_ Thing ſeems concludable from the Emiſfion of 
N Light; for a Ray of it, as ſoon as it is ſhaken 
fo % out of the lucent Body by the vibrating Motion 
* ' of its Parts, and is got without the Sphere of its 
» 5 Attraction, is — with a very great Degree 
10 of Velocity; and the lame Force which in Refle- 
Geer ction ſerves to repell the Ray, now ſerves to emit 
| it, 
— The Production of Air and Vapours doth allo 
zan I bew, chat there is a repeling Force; for thoſe Far. 
ticles which are forced our of the Bodies by Heat 
- Jin or Fermentation, as ſoon as ever they are our of 
95 Lee Sphere of the Attraction of theſe Bodies, do 
— numediately recede from it, and from another 
at, vith a great Force, and do avoid coming together 
0 * ain ; ſo that ſomerimes they take up above a 
lion of Times the Space which they did before, 
maß "ben they were in the Form of a Denſe Body, which 
o very great a Contraction and Expanſion as is 
— „budy conceivable, if the Particles of the Air be 
og only elaſtical, ramoſe and coiled up one within an- 
— ther, like the Tendrels of Vines, or Springs of 
arches, as ſome have imagin'd : Nor indeed, 
Pre. BY will any other Hypotheſis Account for this wonder- 
n is WY Phznomenon, bur this of their being endu'd 
ir is. with a repelling Force, by which they murually 
duc'd, wad one another, as well as the Bodies 


from | rhe harder: And t 
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| ATTRIBUTIVE Juftice : See Fuſtice. 

AVERCORN, was anciently a Reſerved Rent in 

Corn paid to Religious Houles by their Tenants or 
Farmers, 
AvOIR DU POIS, in French ſigniſies to be of 
juſt Weight; but in Law tis taken in two Senſes, 
tor a peculiar Kind of Weight of Sixteen Ounces 
ro the Pound, and thereby diſtinguiſh'd from 
Troy Weight, whoſe Pound hath bur Twelve 
Ounces: And alſo ſuch Marchandice and Goods 
as are weighed* by this Weight, and not by 
Troy Weight, as Pitch, Tarr, Rofin, Wax, Fleſh, 
Talow, Cheeſe, Soap, Hemp, Flax, Copper, Tin, 
Lead, Steel, Iron, &c. Mr. Ward ſaith, he found 
that 1 Pound Avoir du * was exactly 14 Ources, 
11 Peny-weights, 15 1 Grains Trey: And he ſaith, 
he can ſind no Law for the Introduction of this 
Weight, nor at what Time it came into uſe, 
which it ſeems to have done only by Cuſtom. 
See Weights in Vol. J. 

AURELIA, is a Term uſed by the Natural 
Hiſtorians for the firſt a Change of the 
Eruca of any Inſect: Tis the ſame with what 
ſome Writeis call Nympha. 

AURISCALPIUM is an Inſtrument to clean 
the Ears. | 

AURORA Boreals is a white Pyramidal Glade 
of Lighr, which Dr. Childrey, Mr. Caſſmi and Mr. 
Der bam have mentioned as appearing like the Tail 
of a Comet in the Northern Hemiſphere of the fixr 


AUXILIUM ad filium Militem faciendum & 
ad filiam maritandam was a Writ formerly directed 
to every County, where the King or other Lord 
had Tenants, to levy of them a reaſonable Aid to- 
wards the Knighting of his Son, and Marriage of 
his Daughter; bur this is now utterly taken 
away by a Statute made 12 Car. 2. c. 24, 
* Hp S in Peritrochio, See its Deſcription in 

» Ie 


In this Inſtrument, and all ſuch like, (as all 
Crane-wheels, Mill-wheels, &c. the Vis Morris, 
which is to ſuſtain or lifr up any Weight, feed onl 
be to ſuch Weight as the Perimeter of the Axis A 
is to that of the Tympanum or Peritrochium C D; 
and then there will be an Equilibrium. 

From the Fabrick of the Engine, tis plain, that 
the Weight is at every Revolution of the Axis 
rais d ſo much, as is the Girt of the Axis; and con · 
ſequently the larger the Axis, the quicker riſes the 
eight (with a rtionable Power) but yer 
eſs the Axis is, the flower riſes 


whence they ar firſt came, 


che Weight, but the calicr, 
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Wherefore if the Weight be to the Power, as 
the Perimeter of the Peritrochium is to the Perime- 
ter of the Axis; then wilt the Velocity of the Po- 
wer to that of the Weight, be as the Weight to the 
Power; and conſequently the Moment of the 
Power will be equal to that of the Weight: 
Wherefore tis Plain, that the greater the Perime- 
ter or outermoſt Wall, the longer the Stick or 
Lever D C: Or on the other, the leſſer the Dia- 


meter of the Ran, eaſier will the ſame Force 


move the Weight aſſigned. 

AYDE, in Law, is where a particular ie- 
tor is impleaded, and not being able to defend the 
Thing for which he is ſo impleaded, he prayeth ayde 
ot ſome better able; which is done two Ways, 1. In 
a Plea real, and Tenens petit auxilium de A B ſine 


then the Defendant, petit auxilium ad manutenen- 
dum Exitum, 

AYEL is a it which lies where the Grand-fa- 
ther (called by our common Lawyers Beſayel, it 
ſhould be Beſayeul) was ſeiz d in his Demeſne, as 


of Fee of any Lands and Tenaments in Fee Simple, 


the Day that he died, and a Stranger abaferh and 
entereth the ſame Day, and diſpoſſeſſeth the 


Heir. 1 
AYSIAMENTA, Eaſements, in Grants of Con- 


veyance and Demiſe did include any Liberty of 
Paſſage, High-way, Warer-courfe, or other cuſto- 
mary Benefit for the Eaſe and Accommodation of 
the Owners or Inhabitants of any Houſe, or the 
Tenants of any Land. Kennet's Gloſſary. 
AZIMUTH of be Sun. To find it readily by 
projecting Parr of the Analemma, having the La- 


titude of the Place, and rhe Sun's Declination and 


Altitude: With 60 of the Chords draw the Circle 
P E Z for the Solſtitial Colure or Meridian of their 
Place, and croſs it in the Center with the 2 Lines 
Z u and SN, at right Angles to another for rhe 
Azimuth of Eand N, and for the Horizon of 
the Place. Set the Latitude from N to P, fo 
ſhall P be the Pole of the World: And fer it alſo 
from the Zenith in Z to E, and draw E C Q for the 
Equinoctial; draw alſo PV for its Axis. Then 
fram the Chords ſet the Sun's Declination from E 


quo _— non poteſt, 2. In a Plea perſonal, and | 
e 


to D, and from Q to FE, if it be North Declina- 
tion; or from E to d, and from Q to 7, if it be 


South, and draw the reſpective Parallel to the E- 


7: Then ſer the Sun's Al- 
and draw 


11 


quinoctial D F, or d 
titude from $ to A, and from N to O, 


WW. 


4 
the Parallel ro the Horizon, A O, where this Inter 
ſets the Parallel of Declination will be the Repre. 
ſenrarion of rhe Sun's Place, as at O. i in Summer, 
or © 2 in Summer, Fit then the Sector to the Ra- 
dius A M, or M O, and MO 1, or M © 2 ſhall 
be to that Radius, the Sine of the Sun's Azimuth 
from the Eaſt or Weſt Southwards, according to 
the Time of either Before or Afternoon, : 

If no Sector be at Hand, you may meafhre the 
Azimuth on the Chords to the Radius of the 
on Ser M A from the Center C to r 
in CS, on which Point r as a Center, with the 
extent M O ftrike above the Arch x ; for then 
a Ruler laid from C the Center, juſt to touch the 
Convexity of the Arch x, will cut the Limb in 


7 F 


L, and then LS meaſur d on the Chords, will 
give you the Degrees of the Azimuth, 
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Perſians, and Syrians, Cc. accounted their 
24 Hours of the Natural Day to _ 
from Sun, xiſing, and to continue till the Sun ſet- 
1 ing of the next Day. Wherefore Hours thus ac- 
| counted, and put in (as is common) among the 
Furniture of Dials, are in Dialling called the Baby- 
loniſh Hours, 8 hs 
BACK and Bottem Nails, are ſuch as are made 
with flat Shanks that they may hold faſt, and yer 
ol nor open the Grain of the Wood. They are uſed 
for nailing Boards together for Coolers, for Gutters 
N Bo Gave Water under the Eaves of a Houſe, or for 
any Veſſel made of Planks or Boards, and defign'd 
to hold Liquors, 2 
BALDACHIN, in Architecture, 2 
/ form of a Canopy or Crown ſupported by II- 
lars, often ſerving for the Covering of an Altar. 
Some alſo call the Shell over a Door by this Name, 
and pronounce it Bi/daquin. 
BALLISTERS, arc a Row of ſmall Pillars 
which ſupporta Rail. They are ſomerimes called 
Bawniſters, and are placed on Stairs, and in the 
Front of Galleries, Balconies, Ic. 


B ABYLONISH Hours, The Batylonians, 


— BANK, is the Carpenter's Term for a Piece of 
er, — Wee from 4 to 10 Inches Square, and of 
da- any Len ; 1 
all BANNER Er. was Anciently a Knight made in | off. 
ach the Field with the Ceremony of cutting off the 
to point of his Standard, and making it as it were a 
anner. And this was accounted lo Hononrable a 
the Knighthood, that they were allowed to diſplay their 
the Arms in the Field in the King's Prelence as 

5 r Wico. were next to Barons in Digniry. Henry 
the MVIIth made divers Bannerett upon the Corniſh Re- 
zen Mbcllion, 4. D. £495 : See Selden's Titles of Honour, 
the canbden s Britannia, and Sr. Tho, Smith, Lib. de 
in Ne. Ang). e. 18, f . 

vill BAK Bic AN, is a Term in Architecture taken 


from the French, and ſignifies any Outwork be- 
longing to a great Build A 

BARCO-Longo, is a ſmall, low, 7 . 1 
built Veſſel without a Deck, going with an 
Sails ; much uſed in Spain. | 

BARGAIN end Sale, in Law, is a, Contract 
made of Mannors, Lands, Tenements, Heredita- 
ments, and other things transferring the Property 
thereof from the Barga inor to the ainee. The 
Author of the New Terms of the Law faith it 
ought to be for Money, Cc. and that the Fee-fim- 
e paſſeth thereby, rhough it be nor ſaid in the 

dee , To have and to hold the Land to him and hu 

Heirs; and though there be no Livery & Seiſin 
made by the Vender, ſo it be by Deed, indorſed, 
kaled, and inrolled either in the County where the 
Land lies, or within one of the Courts of Record 
1 Weſtminſter, and this within 6 Months after 
the Dare of the Deed: According to 27 H. 8, 
c. 16, 
BARK, or Barque, is a Veſſel with 3 Maſts, 
n Main-maſt, Fore-maſt, and Mizzen-maſt, and 
carrying uſually about 200 Tuns. 
BAROMETRR. In Phil. Tran. N. 292. there 
ap Experiment of Mr. Hawkebee to ſhew 
the Cauſe of the Deſcent of the Mercury in the 
B-romerer in Storms, to be the collateral Preſſure 


* Current of Wind on the Surface of the ſtagnant 


BAR 


Mercury in the Ciſtern, which abates the Force of ; 


the perpendicular Preſſure, or the uſual Gravity of 
the erect Column of Air, equal in Baſe to the O- 
rifice of the Tube. 

BAROMETER Portable, is one that can be 
ſafely and conveniently carried about from Place 
to Place, without the Danger of ſpilling the Mer- 
cury out of the Ciſtern, or letting the Air get in 
at the Bottom of the Tube, or of the Mercury in- 
cluded in the Tube breaking the Top of it off by 
che Motion ir will be pur into by beg carried 
from one Place to another. You may prevent the 
o former Inconveniencies by rying ſome gentle 
Leather faſt over the Brim of the Ciſtern, which 


muſt be of Glaſs or cloſe grained Wood; and muſt * 


have a Neck or Hollow round the outſide of rhe 
Brim to tie on the Cover of Leather. And the laſt 
may be remedied, by either a way to ſerue or 
m—_— the included Mercury quite up to the Top 
of the Tube, ſo that the Tube in irs Carriage from 
Place to Place ſhall be always full ; or elſe 
—— rhe Head of the Tube at about an Inch 
rom the Top, ſo as to make it there have a very 
— 2 — po as a Straw : By w ich 
eans the Force of the Mercury ftriking againſt 
the Top, will be very much bridled, 1 
fore the Tube ſecured from having its Top broken 


BARON hath divers Significations: Firſt; Tis 
uſed for a Degree of Nobility next to a Viſcount. 
Some of our Hiſtorians ſay, that ſoon after the 
Conqueſt all Barons came to Parliament and fat as 
Peers in the upper Houſe of courle ; bur they be- 
ing then very numerous, it grew an Order and a 
Cuſtom that none ſhou'd come but ſuch as the 
King thought fit to call by Wir, which Mit ran 
my 2 _ vice tantum. But this State of the 

obili eing very precarious, andd ing ſole- 
ly on the Prince's Pleaſure, they ar pac on a 
urer hold, and obtained of the King Letters Pa- 
tents; and theſe were called Barons by Patent or 

Creation, whoſe Poſterity are now Lordi of Parlias 
ment, And Cowel ſaith there are nevertheleſs Ba- 
rons by Writ, 2 Letters Patents; and 
that thoſe are diſtinguiſhed from theſe by having 
their own Sirnames annexed to the Title of Lotd 3 
whereas Barons by Patent are named by their Ba- 
ronies. The Original of Barons by Writ, Camb- 
den refers to Henry 3. and Barons by Patent or 
Creation commenced in the Time of Rich. 2. To 
theſe Segar (Norroy) adds a third kind of 
which he calls Baron by Tenure ; and ſuch are the 
Lords the Biſhops, who, by virtue of Baronies an- 
nexed to their Biſhopricks, fit in the upper Houle, 
and are called Lords Spirirual. 

BARON is alſo an Officer, as Baron of the Ex- 
chequer, of which the Principal is called Lord 
Chief Baron, and three others in that Court are 
his Aſſiſtants. ; 

There are alſo Barons of the Cinque Ports, which 
are rwo Members of the Houſe of Commons cho- 


ſen at each Port, and at the two Ancient Towns of 


Vinchelſea and Rye. 

BARON is allo uſed for the Husband in Relati 
on ro the Wife; which two, in Law, are called 
Baron and Femg, | 


The 


— -— — — —— — — 
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B E S 


The Chief Magiſtrates alſo of the City of Lon- 
don, before they had a Lord Mayor, were called 


Barons. 


Ever ſince the Reign of William the Conqueror 
the Biſhops hold their Temporaries per Barons am, 


and by that ate obliged to attend the Queen in Par- 
lament. 

Sir Wiliami Temple, in his Eſſay on Heroick Vir- 
tue, that Baronies were originally the /arger Shares 
or the Lands of, conquer d Countries, which the 


Northern Invaders (ſueh as the Gothe, Sec.) uled 


t o divide among their Generals and Chief Com- 
manders; as the ſinaler Shares divided amongſt 
- the Soldiers were called Fuda or Fee,; and he 
gueſſes the Word Baron to be of Northern Ori- 
inal, 
BASIL is the ſloping Edge of a 
the Iron of a Plane uled in Joinery, RET 
BATCHELLOURS ,, . e. Baſſe Chevaliers, 
were Anciently a lower or inferior ſort of Knights, 
as diſtinguiſhed from Barons and Bannerets, which 
then were reckoned the Chief or Superior Knights. 
And now our lower Order of Knights which are 
inferior ro Baroners, are called Knights Batchel- 
tours. And fo in our Univerſities there is an Aca- 
demical Degree of Rarchelours, (who have the Ti- 
tle of Sir) and whictris inferior to that of Maſters 
and Doctors. 
BATTEN is the Workmens Name for a ſcant- 


ling of Weoden Stuff from two to four Inches 


broad, and about an Inch thick ; the Length is 
retty conſiderable, but undetermined as a Num- 


ſs. 

BEAD, in Architecture, is a Moulding which 
inthe Corinthian and Roman Orders is cut and car- 
ved into 'ſhorr Emboſſements, which look like 
Beads born in Necklaces: And ſometimes an Aſtra- 
gal is thus carved. 

A Bead plain is ſometimes ſer alſo on the Edge 
of each Faſcia of an Architrave. Its Convexity 
is uſually about a Quarter of a Circle, and differs 
from a Boultine only in not being ſo large. A 
Bead is often placed on the lining Board of a Door- 
Caſe, andon the upper Edges of skirting Boards. 

BEAM, in any Building, is a Piece of Timber 
lying acroſs it, and into which the Feet of the prin- 
cipal Ratters are framed. No Building hath leſs 
than two of theſe Beams, viz. one at each Head; 
and into theſe Beams the Girders of the Garret 
Floor are framed; and if it be a Timber Build- 
ing, into them the Teaxle Texnons of the Poſts are 
al framed. Theſe Teazle Tennons ſtand at Right- 
angles ro thoſe which are made on the Poſts ro go 
into the Raiſons, and the Reliſh or Cheats of theſe 
Teazle Tennons ſtand up within an 1 Inch of the 
Top of the Raiſon; and then the Beam is cauked 
down (which is all one as Dove-tailing acroſs) 
till the Cheeks of the Mortices in the Beam con- 
— with thoſe of the Teazle Tennon on the 


oſts. 

BEARER, in Architecture, is a Poſt or brick 
Wall, which is trimmed up between the two Ends 
of a Piece of Timber to en its bearing, or to 

vent - bearing with the whole Weight at the 

s only. / | 

BEAUPLEADER is, in Common Law, a Writ 
upon the Statute of — tor not fair Plead- 
ing; and this lies where the Sheriff, or other Bay- 
li in his Court, will take a Fine of the Party, 


in 


4 


Chiſſel, or of 


or Lord Keeper to beſtow the Benefit that firſt ſhub 
fall in the Queens Gifr, above or under ſuch a V# 
lue, on this or that | 


and Chronicles, for a voluntary Graruity given ij 
the Subjects ro the Soveraign. 


the Weſtern Emperors at Byzantium or Conftaw# 
nople, and was of two ſorts, Gold and Silver, / 


Bc DMOULDING, in Architecture, is a Tem 
uſed by the Workmen for thoſe Membets in ; 
Corniſh which are placed below the Coronet © 
| Crown ; and row-adays a Bedmoulding uſual 
couſiſts ot theſe 4 Members, 1. an O----G, 2, ; 
Liſt, 3. a large Boulcine, and 4thly, under the Co. 
ronet another | iſt, | 

BEDRIP, Bedrepe, was the Cuſtomary Service 
which inferior Tenants formerly paid to their Lord 
in cutting down their Corn, or doing any other 
Work or Labour in the Field. 

BENDS, in a Ship, are the ſame with the Haile 
or Wales, which are the ourmoſt Timbers of a Ship 
on which the Men ſet their Feer in climbing up; 
They are reckoned from the Water the firſt, ſecond, 
and third Bend or Mail. They help much to ſtreng 
then the Ship, and have the Beams Knees an 
Foot-hooks bolted into them. 

BENEPEP: They fay at Sea a Ship is hene 
ed, when it being a Nepe-Tide, the Water doth 
not flow high enough to bring her off from the 
Ground, our of the Dock, over the Bar, c. 
BENEFICES. All Church Preferments, ex 
cept Biſhopricks, are by ſome called Benefices 
Vid. Godolph. c. 18, And all Benefices are by tt 
Canonifts ſometimes called Dignities, Bur we 
now apply the Werd Dignity to Biſhopricks, Des 
neries and Archdeaconries, and as ſome will han 
| it to Prebends. 

BENEFICES are either Parſonages, Vicarage 
or Donatives, 

Parſonages, are Churches endowed with Gleb 
Manſe, Tythes, and all other Duties payable by the 
Pariſhioners. | 

Vicarages, are Benefices which were created ſ- 
the Maintenance of ſuch Clergymen as ſerved i 
Churches where ſome or all the Tythes were im 
ropriated. Ar firſt the Vicar was a meer Curat 
ut by Degrees ſome of them got a ſettled Mainte 
natice diſtinct from the Impropriator, which coni 
ſted of a Manſe and Glebe, and ſome Portions d 
Tyrhes uſually ; but in ſome Places only a Penfiod 
from the Impropriator. And theſe are what t 
Law calls Perpetu.l Vicars, or Vicars endowed. 
Donatives, are ſuch as being exempt from th 
Juriſdiction of the Ordinary, are viſitable only 


the King or other Secular Patron, who puts bs: © 
Clerk into Poſſeſſion of the Beneſice by virtue by f 8 


an Inſtrument under Hand and Seal, without 2 
Inſtitution or InduRion, and without any Exami 

tion by the Ordinary. But the Clerk is oblige 
ro ſubſcribe the Declarations, and to take the Oath 
enjoined by 14. c. 2. and 1. V and M. the forn 
before the Biſhop in whoſe Dioceſs the Donati 
lies, and the latter before the Patron, ſaith Warſ 
And if it be a Benefice with Cure, he is alſo bound 
to ſubſcribe the 39 Articles before rhe Biſhop, ! 
read the Common, Prayer, and to make the lan 
Declarations as other Incumbents do, 
BENEFICIO primo Ecclefiaftico babendo, i 
Writ directed from the Queen to the Chancello 


rticular Man, 
BENEVOLENCE is uſed both in our Statut 


BESANTINE was a Piece of Money coined) 


— or Defendant, for that he pleaded not 
irly. 5 | 


| merly both current in England : The Silver Bg 
tine was the Value of two Shillings, and the Co“ 


Deb, , 
" ENEFICIUM Div 
a Right by which the C 


ees and way of 


licially in a Cauſe d 


le are called 


more coward! and luggiſh, as 
ler Di Birds o 


at * a 

alconers, and ſo live at ; of rheſe alſo 
my here is a greater ſort, 3 and a | and theſe 
only OB. Black-bird, and foundin England), The Bird 


and able to pay. 
logge * five Excuſſionis, in the 
ivil Law, is a Right by which the Surety can by 
Exception force the Creditor ro ſie the 
principal Debror, before he ſhall recover againſt 
him as the Surery, except the Surety was given ju- | all 


Prey in Latin are called | have ſhort Bills, 
cipitres, the Hawk kind; and thele are either | are reckoned ſhort Bills which exceed nor an 
of a more bold and generous Nature, and are wont | Inch and ; middle ſit d are between 2 
> be reclaimed and manned for fowling, and are | and 1+; and long Bills above 2 Inches . 
led Hawks; which our Falconersdiſtinguiſh into 
ong-winged, as the Falcon, Lanner, Ge. whoſe | in the Water; ſome of which, as the Moor-bex 
7 ings reach almoſt as far as the End of their | and Coor, Qc. are cloven footed, 
ue rrain; and ſhort-winged, as the Go:hawk and Spar- | footed ; And of theſe ſome few have very long Legs, 
„ Hawk, whoſe Wings, when cloſed, fall much | as the Flammant, the Aveſerta, and e . 
hort of the End of their Trains. Thoſe of the | Willoughby, Part 2. f. 2.) but moſtly they are 
wk kind which are of a Nature more cowardly 1 leg d: Of which ſome few have but three 
fluggiſh, or elſe indocile, 3 ye our | Toes 


BegnF 
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BIRDS, are either Land-fow/ or Mater: ſow /: Of | bove the Knees, that they may the more Conxeni- 

and-fowl, ſome have crooked Beaks and Talons; uy wade in W; 

and of theſe ſome are Carnivorou and Repaciow, | kinds 3 

deing call'd Birds of Prey ; ſome Frugivorow, and | ſer which are either P5ſcivorow, feeding on Fiſh, as 
the general Name of Parroes. the Heron, Spoon-bill, Stork, Ge. or — 

Of Birds of Prey ſome are Diurna/, preying in the | InſeRivorow : Of which 

iy time; and of theſe they reckon a greater and | which are ſometimes 

rr ſort: The Greater are either of a more bold | Nhimbrel; and ſomerimes ſtraight, as inthe Whods = 

and generous Nature, as the Eagle kind; or of a | cock and Godwitt. Others ha ve middle N Bil, 

Vulture : The | as the 7 and N Se. and a third ſort 

as 


reckon two 
i and a Leſ- 


arers. 
a Greater, as the Crane, abiru, 


ſome have very long Bills, 
crooked, as irf the Curlew and 


Lapwing and Plover, Thoſe 


4 


There is another kind of Mater. wi which ſwim 
but moſt are whole 


on each Foot, as the Penguin, Razor-bill, Ge. 
bur generall _ have four Toes = Foor ; 
= conneQed by inrerven- 


OI 
A Is 


Mr, as the Buteher-bird or Shrike (about as big Ir as in the Pelican, Soland Gooſe, 
c. 


or more uſually with the back Tus looſe : And 
this kind are either narrow bifd or broad bill'd ; 


exotick. 
Of Birds of Prey with crooked Beak and Ta- | rhoſe with narrow Bil: have them either blunt and 


ut ns, ſome are Nournal, as the Ow! kind, which | booked at the Tip, of which ſort ſome are ſerrace, 


e though they do ſometimes eat 
re of the Carnivorous and Rapacious kind, yet 
hey eat Fruits too; and theſe are known by the 
zeneral Name of Parrots, and are diſtinguiſhed in- 
three ſorrs according ro their Bignels, che great- 
Size being called Maccaws ; middle fized, 
d moſt common, Parrots and Popinjay:; and the 
eaſt fort Perrekeets ; and all this kind make uſe 
; their Beak in climbing, and move the upper 
aw. 


Land Birds that have their Bill and Claws more 


reateſt kind are reaſon of the Bulk of 
heir Bodies and Smallneſs of their Wings cannot 
ly at all; cheſe are Exotick Birds of a ſingular 
ware, ſuch as the Oſtrich, the Caſſomary, and the 
Dode, The middle fiz'd kind ate divided by their 
al 14 have large, abiel, ftrong, and 
vol. : 


ly and rey by Night; and theſe are either horned | as in the Diver-kznd, and ſome not „as in 

8 mol, as the Eagle-Owl and Horn. Oui, &c. or | the Puffin; or ſharp pointed and ſtraighter, of which 
ithour Horns, as the Brown Owl, Grey Owl, &e. | ſort ſome have long 

There is a ſort of Land Birds with crooked — 

and Talons which is called 1 with broad Bils may be divided into the 


ings, as the Gul kind; and 


Gooſe which are larger, and the Duck kind 
which are ſmaller ; and theſe lattet into Sea Ducks, 
or River and Plefh Ducks, Moſt Water-fowls have 
-a ſhore Tail; and none of this kind have their Feet 
diipoſed like Parrot and Moodpec bers, that have two 
Toes forward and rwo ward, none having 
more than one back Toe, ſoms none at all. 

BINDING gon, in Architecture, are thoſe 
Joyſts in any Floor into which the Trimmers of 
the Stair-Caſes and Chimney-Waies are fram- 
ed ; and theſe ſhould be ſtronger than common 


rub you apes into three Sizes. The | Joyfts. 
as 


oy | 

BISHOP. The whole Proceſs of the Creation 
of a Biſhop, according to the Engliſh Law, is thus: 
On the Vacancy of any See the Dean and Chaprer 
are to certify the Queen thereof in Cha , and 
to —_— her Leave to chooſe another Biſhop, 
| The & nn de 
ine, 


| 


— „ - 


2 ů— 


—— — . 


BOR 


. Eſlire, or Leave to elect, to the Dean and Chapte 


nominating the Perſon whom ſhe thinks fit to have 
choſen. The Dean and Chapter are obliged, with-, 
in 20 Days atrer the Receipr of this Conge de 
Eſlire to make the Election; which bei de e 
ted by the Perſon elected, is certiſied both to th 
Queen and the Archbiſhop of the Province. On 
this the Queen grants her Royal Aſſent under the 
Great Seal, directed 0 the Archbiſhop, together 
with a Mandate to Confirm and 9 — him. 
The Archbiſhop gives à Commiſſion to his Vicar 
General to proceed to Confirmation, which is a 
long — wa ol vhich the maſt obſervable 
Parts are two, iz. a Citation of all ſuch as have 
any Objections againſt the Biſhop Elect, to appear 
betote them and offer them; and they a Di ucti- 
on of all, chat has paſt in relation to the Election 
and t al Aſſent; the, Particulars whereof are 
.exhibired bythe Proctor pf the Dean and Chapter 
de dhe VicanGeneral.; Alies,his the Ons of S8. 
.prematy,1 Simony, arid Canonical Obedience are 
taken by the Biſhop Elect 3 n which Sentence is 
read, and ſubſcribed by the Vicar General, where: 
by the Election is ratiſied and decreed to be good. 
Next to this follows the Conſecration, which is 
performed by che Archbiſhop and two other Bi- 
- ſhops :/Then the Archbiſhop ſends a Mandate to 
his own Archdeacon to inſtall the Biſhop in that 
Cathedral. Church which belongs to his See, and 
this is ofteneſt done by Proxy. And the publick 
Notary there preſent records the whole Procefs'in 
an Authentick Inſtrument to be kept to Poſterity ; 
and after this the new Biſhop is introduced to the 
Queen to do Homage. On his Conſecration the 
«Biſhop hath. a Right to his Tempoxalties, but he 
cannot ſue for them till his Conſecration be certi- 
fed by the Archbiſhop ; but the Queen may grant 
the Biſhop his AN. immediately after his 
Confitmation, By his Confirmation he is inſtated 
in the Juriſdiction of his Dioceſs, ſo as to excom- 
municare and certity it; and therefore the Power 
of che Guardian of the Sernalries ceaſes from 
that Time forward,  Clergyman's Vade Mecum. 
BISSEXTILE. To prevent all Ambiguity 
which may ariſe on the Account of the Interca lati- 
on of a Day every fourth Year, tis appointed by 
the Statute. de Anno Biſſextili, 21 H. 3, that the 
Day encreaſing in the Leap-Year, and that next 
before, ſhall be accounted bur as one Day, 
-,,» BLACKNESS. The Incomparable Sir 1/ac 
Newton, in his Opticks, ſhews, Thar tor the Pro- 
. duction of Black Colours, the Corpuſcles muſt be 
Heſs than any of thoſe which exhibir other Colours, 
becauſe at greater Sizes of the component Parti. 
cles, there is too much Light reflected to conſti- 
tute this Colour; but if they be a little ifs, then is 
requiſite to reflect the White and very fainr Blew 
of the firſt Order: Vid. Book 2. Obj. 4, 17. and 18. 
They will reflect ſo little Light as to 77 intenſe- 
ly Black, and yet may perhaps reflect it variouſſy 
to and fro within them ſo long, till it happen to 
+, be ſtifled and loſt, by which means they will ap- 
— Black in all Poſitions of the Eye without any 
* Nr Ie 1 
And from hence it appears why Fire, and that 
vet more. ſubtle Diſſolver Putrefaction, by divi- 
ding the Particles of Subſtances, turn them Black : 
+» Why ſmall Quantfies of black Subſtances impart 
their Colour very freely and intenſely to other Sub- 


- ſtances to which they are applied; the minute meines as Lords kept in their Hands for * 


| 


Particles of theſe, by reaſon of their very great 


7 


- Number, eaſily over · ſpreading the groſs atticles Gloſſary, 


cf cies. Hee” ils . 


e | bla 


_ 
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appears, wv 2 
7 oanag very elaborately with Sand on — 
Nate, lll ir be well poliſhes, tnekebithe Sand, th. 
Bag, WH What by rubbing is wern off 
als and Copper, become yery blue e Add uh] 
ack Sübſtagces do ſooneſt ot ali others beton 
hor in the Suns Eighr, and bum ; (Which fe 
may proceed part from the Multitude of Nefm 
ons in à little Room, 1 wer tiſ 
om jotion of ſo very ſmall Partleles:) And alle 
hy Blacks are uſually a liteſe inelined to a blut 
Colour ; for that they are ſo, ma y be ſeen by illumi 
nating white Paper by Light reflected from black 
Subſtances, where the Paper wilÞuſually appent 
f a bluiſh White; and the Reaſon'is,' that Black 
Bo ders on the obſcure Blue of che firſt Oider 
Colours deſcribed ii the abovet mention d 18th Ot 
ion, and therefore reflects more Rays oft 


ſervari efef 
| Colour than of any other.. nn 
1 Tis neceſſary alſo to the Production af [Black 
neſt in any Bodies that the Rays be ſtopt, retamid 
and loft in them; and theſe conceive Hear 
means of a burning Glaſs, Gt.) more eaſily tha 
other Bodies, becauſe the Light which falls upa 
them is not reflected outwards, but enters the h 
dies, and is often reflected and refracted in the 
till it be ſtifled and loſmmt . 
BLOOD-RED Heat , is the laſt Degree 
Heat given by Smiths to their Iren in the Fon 
and is uſed only when Iron hath already its Fon 
and Size, but wants a little hammering to ſmioo 
ir; and that is done with the Face of the: Hen, 
Hammer with lighrfar Blows, 
Uma BLOOM, in the Iron Works, is a ſour- ſaus 
Maſs of Iron about two Foot lor g, brought ff 
[x £4op into rat Form at the Fim ry, and under 
A * er: See Iron. | 

"BLOWING © Henſes, in the Tin Miner's Li 
e are the'Furnaces where the Tin Ote 


Hs Aw I Y _ — . a 
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Er k hath aſſed the Stamping Mill, and is throug wy. 
| ly waſhed and ſeparated” from the Parts nor M r. 
talline, which they call the Cauſalty; and after ty 
hath been again dried, and hath pafſed the the 
zing Mill) is melted and then caſt. 5 f 
BOMRBARDEERS are Men employ'd to i tim 
Bombs or Shells out of Mortars. drive i Arc 
Fuſee, fix the Shell, load and fire- They W Th 
alſo with the Fire- workers on all forts of Fu the 


works. k | 
BOMB-KETCH is a ſmall: Veſſel built « 
ſtrengthened with large Beams for the uſe of Mc 
rars at Sea. | 
BONNY, the Miners Term for a diſtinct B 
of Ore that communicates with no Vein,  $ 
uat, and Tin. Ne Fo 
BORDAGE and Board. hal penny is a Fee 
Duty paid in Markets and Fairs tor Boards u 
Tables, Booths and Standings. 
BORDARII are often mention d in the Doc 
day Book, and were diſtinct from the Servi 1 
Villani, and ſeems to have been of a leſs Sem 
Condition: For thele had a Bord, i. e. a Con 
with a ſmall Parcel of Land allowed them, 
Condition they ſhould ſupply the Lord with Po 
and Eggs, Ge. Hence | #4 
* BORDL ODE was the Farm or Quantit) i 
Food which they paid by this Tenure : nd | 
ſmall Eftares, ſo held, called 
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BORDLANDS, which therefore are ſuch 


Maintenance of the or Table. 


BOTAN 
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" BOTANY or Boranicks, Books on this Subject 
Mr. Ray's Hiſtoria Plantar. 3 Vol. Fol. His Sy- 
nopſis Stirpium Anglican. in 8 vo. Baſir Botenica. 
Auth. D. Chriſt. Ludovico Welſchio, Lipſ. 1699, 
12%. Moriſon's Preludia Botanica, London, 1669. 
His Univerſal Herbal, . Dr. Plukenet's 1 
Tournefort's Method of Plants, 3 Vol. 410. 
in French and Latin. 970 
Plantar. Umbellif. Diſtriburio Nova, per Ta- 
bulas, Cognationis & Affinitatis, ex libr. Nature Ob- 
ſervats, Detetta, Auth, R. Moriſon, Oxonii, Fol. 
1672, 
Grew's Anatomy of Plants and other Pieces. 
Marceli Malpigbii Anatome Plantarum, &c, Lond. 
1679. 
Cowles Angli ſex libri Plantar, Poomate 
conſcripts. Lond. 8vo. | 
Quadripartitum Botanicum Simonis Pauli, Med. 
Reg. in Dania. Argentorat. in Al | 
Botanicum,' by Dr. Plukener. 1696, Fol, 
Dr. Sloan's Catalogs Plantar. que in Inſuls Famai- 


ca par proveni unt. _— _ oy gw | 
i Deſcriptiones Rarior, Plantar. Sicilia | 
— 16 1 8 


8 
Hiſtori a Plantar, Berlini. | 


Paulum 

Leon. Tburneiſſeri 
1578. Fol. 

—— Herbal. Fol. 


* 


kinſon's Herbal. Fol. 

Rivinus de Re Herbaces. 2 Vol. Fol. 

Theophraſti Hiſtoria Plantar. 

7 ac. Breynis Exotic, & minus Cognitar. Plantar. 
Centuri a. 

Fabius Columna de Stirp. Rarior. Cognotione. 
2 Vol. 4to. : 

Hortus Indicus Malabaricw. 


1. Boccone, Icones & Deſcriptiones Plantar. Ialie | 


Galie, &c. 

BOT TOMRY is — or lending Money 
on the Credit of a Ship Veſle!'s ſafe Voyage. 

BOULTINE in Architecture is the Work-mens 
Term for a convex Moulding, whoſe Convexi- 
ry is juſt a + of a Circle: "Tis plac d next below 
the Plinth, in the Tuſcan and Doric Capiral. 

BOW is an Inftrument which hath been ſome- 
times uſed at Sea, conſiſting of only one large 
Arch of 90 well and truly graduared, 
Three Vanes, and a Shank or Staff, as you fee in 
the Figure annexed : 

Where DEC is the Arch, AE the Staff or 
Shank paſſing the Arch at 45 Degrees inmoſt, but 
in ſome in 50* or 55*. Fis the Shade Vane, G the | 
Sight Vane, and A B the Horizon Vane, 


Latino | 


Vane : In doing of which, if you ſee the Sky and 
not the Horizon, chen draw the Sig Vans the 
tle lower down rowards C, but if you ſee the 
Sea and not the Horizon, then flide it a little up- 
If it be the Meridian Altitude, that is to be ob- 
ſerved, you muſt wait, and make Obſervation as 
oft as you think fir,” till ar laſt you begin to ſee 
the Sea inſtead of rhe Horizon. Then eſt; and 
the Diffetence between the and Minutes 
cut by the Sight V 

Edge | 


Sun's u 


un's Centre from the Horizon, al- 
lowing for the Reſraction: And you need not 
Subſtract above 8 or 10 inftead of 16 Minutes for 
the Sun's Semi-diamerer, when a Ship-board, fince 


Vol. Il. 


you muſt allow for the Height of your Eye above 
the Level of the Water. ; | 


E 2 
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BRA 


Arne 


. 


To obſerve the Height of a Star. 


at G, and looking through the Sight Vane at A, 
move the Vane F highet or lower till you can 
ſee the Star by the Horizon through the Horizon 
Vane ar G : So ſhall rhe Degrees and Minures be- 
tween the 2 Vanes F and G be the Altitude of the 


Star ſought. 
To take the Diſtance between two Stars. 


Place the Sight Vane at A, and the Horizon 
Vane at G, as in the laſt Practice, and look 
through the Vane at A, moving the Vane F ſtill 
ro and fro, till you can ſee the one Star through 
the Vane G, and the other by the Vane F, for then 
will the Diftance between thoſe 2 Vanes E and G 
be the Diftance in Degrees and Minutes of the 2 


Stars required. 


- BOWGE, or rather Bouch, of Court was for- 


merly an Allowance of Dier or Belly Proviſion, | 


trom the King or Superior Lords to their Knights, 
Eſquires and other Retinue that attended them in 
any Expedition. Nenner s Gloflary, 
BOWLING BKRIDLES in a Ship are the 
Ropes by which the Bow-lines are faſtned to the 


Leech of the Sail. . 
BOW-SPRIT-LADDERS are Ladders in a 


Ship made faſt at the Beak Head over the Bo- 


ir, to get upon it when there is occaſion, 
RNA — — is a piece of Timber 
framed in with Bevil Joynts, and is uſed to keep 
the Building from ſwerving either Way: When a 
Brace is framed into the Kingleſſes and principal 
Rafters, tis called by ſome a Strut. 

BRACKETS in Gunnery are the Cheeks of the 
Carriage of a Mortar: They are made of ſtrong 
Planks, of wood, of near a Semi-circular Form, 
and bound round with thick Iron Plates; they ate 
fix'd to the Bed by 4 Bolt, which are called Bed, 
belts f they riſe up on each Side of rhe Mortar, and 
ſerve to keep her at any Elevation, by the Means 
of ſome ſtrong Iron Bolts (called Bracket - bolt.) 
which go through theſe Cheeks or Brackets. 

BRADS are Nails us d in Building, having no 

ding Heads as other Nails bave : Of theſe 

me are called Foyners Brads, and are for hard 
Wainſeazz others Bettex Brads, and are for ſoft 
Wainſcor ; and ſome Bil Brads or Quarter heads, 
which are us d when a r laid in haſt, or for 
flaw Joiſts which are ſubject to warp, 
RARE in a Ship, is the Term for the Handle 
* N ASS is a Metal made. out of a Mixture of 


Copper and Lapi: Calaminaris (which is uſually | 


called Ca lamineſ. This Stone is dug out of ſeveral 
Mines in the Weſt of . (as about Mendipp, 
&c.) about 20 Foot deep. It is burnt or calcined 
in an Oven or Kiln made red Hot, then ground 
to Powder, and ſifted as fine as Flour; then 
mixt with ground Char- coal, becauſe the Cala- 
mine is apt to be clammy, to clod, and ſo is not 
eaſily incorporable. Then they put about 7 1 of 
Calamine into a melting Pot, holding about a Gal- 
lon, and uppermoſt about 5 W of Copper. The 
Calamine muſt be mixt with as many s as will 
fill the Por. This is let down with Tongs into a 
Wind Furnace 8 Foot deep, and remains there 11 
Hours; for they caſt not off above twice in 24 


D [ok Braſs Shruff ſome times inſtead of ſo much 
place che Sight Vane ar A, and the Horizon Vane 


255 and unite 


it is caſt inco Plates or Lumps, 45 # of Crude 
Calamine produces 30 tb burnt or calcined, They 


Copper; but that cannot always be procur d in 
—— being only a Collection of Pieces of 

The beſt Braſs Guns are made of malleable 
Metal, and cannot be made of pure Copper or 
Braſs ; but it is to put in courſer Metals 
to małe it run cloſe and ſounder, ſuch as Lead and 
Pot · metal. Bel metal being Copper and Tin, and 
Pot. metal Copper and Lead. About 20 t of Lead 
is 1 into 100 of Pot-Metal, but about 
68 & cient to put into 4 100 * of Gun me- 
tal. 

The Calamine Stones were heretofore fetch d 
from Poland, but art now exported from us by 


che Durch. 5 
The Manufacture of Braſs was privately kept 
in Germany for many Hundreds of Years, wherein 


many Thouſands were empley'd, and all were 
maintain'd, ſome having thereby rais'd themſelves 
to great Eſtates. Phil. Tranſ. N. 200. and 260. 
RAZ ING is a Kind of Soldering of Irom; 
when the Work is ſo thin that it will not bear 
Welding; they ay ſmall pieces of Braſs on the 
Place that is to be brazed, and ſtrew a little Pow- 
der of Glaſs upon it to make the Braſs run, and 
give it an Hear in the Forge till they find that the 
raſs is run, and then they take it out and let it 


cool. 
BREASTS, in Women and other Females, are 
of a Subſtance conſiſting of a great Number of 
oval Glands, lying in a great Quantity of Fat: 
Their Excrerory Ducts approach the Nipple, 
er, till at laſt they form ſeven, 
eight, or more {mall Pipes call d Tubu/s La8iferi, 
' which have ſeven croſs Canals, by which they 
communicate with one another, that if any of 
them be ſtopr, the Milk which was brought to it 
might not ſtagnate, bur paſs through by the other 
—— which all terminate in the ity of the 
1 Bo AN 


two Orders of Fibres : The ſmalleſt make a fine 
Net-work within he largeſt ſpaces of the Net- 
work of the bigger Fibres. Through ir paſs the 
Tubuls Lafiferi, which grow ſmaller and ſmaller 
to their Extremities, that the Milk might not run 
out but when the Breaſts are full, or upon Suction; 
It has an exquiſite Senſe, and a ſmall Erection 
when it is handled. ' -/ 

The Arteries and Veins of the Breaſts are 
Branches of the Subclavian and Intercoſtal. They 
have Nerves from the Vertebral Pairs, and from 
the ſixth Pair of the Brain. 

The Uſe of the Breaſts is ro ſeparate the Milk 
for the Nouriſhment of the Fru. The Arteries 
-which terminate in the Glands, which compoſe the 
Subſtance of the Breaſts, bring the Blood pregnate 
with a Chyle which has received its laſt Perfection 
by its Circulation through the Lungs ; this Chyle 
being ſeparared by the Glands of the Breaſts, runs 
through the Tubuli LaRifers upon the Suction of 
the Child. 

The Breaſts in Men are very ſmall ; they are 
chiefly for Ornament, I have ſeen ſome Men 
who have had Milk in them. Kel, 
BREDEWITE was antiently a Fine, Penalty 
or Amercement for Default in the due Aſſize of 
Bread: And King Henry II. granted, among other 


Hours. One Furnace holds 8 Pots. Atter melting, 


Things, to the Tenants of the Honour of Walling- 


for 


The Nipple is a Spongious Subſtance, made of 


0 
{ 
| 
1 


? 5 KFF NN mo FA&N 


* 


E. 7 8 RF. 88 8˙ 


5 A N 8. 8. 


_s 
- 


KA 7 a 8. © 3 88 


AA a 6. 


2 » TY 


_— 


them near the Building they are to be uſed in. 15. 
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ford, Oxon, That they ſhould be Quieti de Brede- 
wite. | 

BREST is a Term in Architecture uſed by ſome 
for that Member or Column which is called rhe 
7Thorys or Tore. a 

BREST Summers, in a Timber Building, are 
the Pieces in the ourward Parts of any Building, 
and in the middle Floors, (not in the Garret, nor 
in the Ground Floor) into which the Girders are 
frame | 


d. 

BRICKS, The ſeveral kinds of Bricks uſed in 
Architecture are theſe : 1, Compaſs Bricks, which 
are of a Circular Form, and are uſed in ſteyning 
of Wells. 2. Concave or hollow Bricks, being on 
one Side flat like a common Brick, but on the o- 
ther hollowed : They are uſed to convey Water. 
3. Cogging Bricks are uſed ro make the indented 
Work under the Coping of Walls built of great 
Bricks, 4. Coping Bricks, which are formed on 
purpoſe for coping of Walls. 5. Dutch or Fle- 
miſh Bricks, uſed to pave Yards and Stables, and 
for Soap-Boylers Farrs, and for Ciſterns. 6. Clin- 
bers are ſuch Bricks which are g/azed by the Heat 
of the Fire in the making. 7. Feather- edę d Bricks 
ate like the common Statute Bricks, only they are 
thinner on one Edge than on the other, and are 
uſed to pen up the Brick Pannels in Timber Buil- 
dings. 8. Dsdoron, was a Brick uſed by the An- 
cients of 14, Foot, or 2 Spans long, (whence 
the Name) and one Foot broad. This was the 
ſmalleſt ſort of Brick uſed by the Greeks in their 

rivate Houſes, for there was a larger ſort in uſe 
in their publick Edifices, which they called, 9. Pen- 
tadoron, which was 3 Foot 9 Inches long, and 1 
Foot broad. 10. Samel or Sandal Bricks; are ſuch 
as lie outmoſt in a Kiln or Clamp, and conſequent- 
ly are ſoft and uſeleſs as not being thoroughly 
burnt. 11, Great Bricks are'12 Inches, long, 6 
broad, and 3 thick. The Weight of one about 
15 Pound; ſo that 100 will weigh 1500, and 1000 
of them 15000 Pound. * Uſe * to build 
Fence Walls, together with, 12. Pilaſter or Bur- 
treſi Bricks, which are of the ſame Dimenſions 
with them, only they have a Notch at one End of 
half the Breadth of the Brick, Their Uſe is to 
bind the Work at the Pilaſters of Fence Walls 
which are built of great Bricks. 13 · Paving 
Bricks or Tiles, theſe are of ſeveral Sizes in ſeve- 
ral Counties and Places. 14. Place Bricks are 
ſuch as are made in a Place made on purpoſe for 


Statute or ſmall common Bricks : Theſe ought to be 
9 Inches long, 4 broad, and 24 thick; roo 
of theſe uſually weighs about 550 Pound, and 
conſequently 1000, 5500 Pound, and about 
40% in Number are a Tun Weight, Theſe are 
commonly uſed in paving of Cellars, Hearths, 
8 30 or 2 if 1 will pave 
a Yard Square, 339 Will pave a Square or 
— — laid flat; bur if laid edge - wiſe, they 
muſt be double in Number. 

Bricks are burnt either in a Xin or a Clem : 
Thoſe chat are burnt in a Kiln, are firſt ſer or pla- 
ced in it, and then rhe Kiln being covered with 
Pieces of Bricks, they firſt pur in ſome great or 
cord Wood to dry the Ware with a gentle Fire, 
which is continued till the 'Ware is pretty dry; 
which they know by the Colour of the Smoaks 
turning from a-whitiſh Dark to a black tranſpa- 
rent Smock ; then they put in no more Wood, 


1 
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damm'd up the Mouth of the Kiln with their Shin- 
log as they call ir (which is Pieces of Bricks pi- 
up one on another, and then cloſed up with 
"wer Brick Earth inſtead of Mortar) only leaving 
juſt Room to put in a Faggor: They then conti- 
nue ro put in more and more Faggors, till they 
make the Kiln and irs Arches look white wi 
Hear, and that the Fire begins to appear ar the 
Top of the Kiln. Then they begin to ſlackenthe 
Fire for about half an Hour or an Hour, and fo 
let all cool by Degrees. The Ware will be burnt 
uſually in about 48 Hours. But now- a · days about 
London, they uſually burn Bricks in Clamps, which 
are built of the Bricks to be burnt, ſomerhing after 
the manner of the Arches in Kilns, viz. with a 
Vacancy between each Brick's Breadth, &c, for the 


that inftead of arching, they truſs or ſpan it over, 
by making the Bricks project one over another on 
both Sides the Place for the Wood and Coals to 
lie in, till they meer, and are bonded by the 
Bricks at the Top which cloſes all up, The Place 
for the Fuel is carried up ſtrait on both Sides till a- 
bout 3 Foot high, then they fill ir almoſt with 
Wood, and over that lay a Covering of Sea-coal ; 
and then they over-ſpan the Arch: But they ftrew 
Sea- coal alſo over at the Clamp, betwixt all the 
Rows ot Bricks; then they fire the Wood and then 
the Coal» and when all is burnt out, they con- 
clude the Bricks burnt enough. Builder's Ditti- 


BRIDGE of Communication, is a Bridge made 
over a River, by which rwo Armies or Forrs which 
are ſeparared by that River, have a free Commu- 
nicarion one with another. ; 

BRIGADE Major, is an Officer appointed by 
the Brigadeer to aſſiſt him in the Management 
Ordering of his Brigade; and he acts there as a 
—_— eneral does in an Army. | 

RINGERS up, in a Bartalion, are the whole 
An Men in it, or the laſt Man in every 

= IX fy 810 ; 

BUDDLE, is the Word in the Works for dreſ- 
ſing Tin Ore, for a Tye of Boards or Slate abour 4 
Foot deep, 6 long, and 3 over, wherein ſtands a 
Man with a Shovel in his Hand (called a Tramblin 
Shovel, as this is alſo called the Trambling Budde 
bare. footed, ro caſt up the Ore about an Inch 
thick, on a long ſquare Board plac:d juſt before 
him, and as high as his Middle, which is called the 
Buddle'Board : There are ſeveral of theſe Buddles 
in which the Ore is till trambled over again and 
again, till it be ar laſt ſo well waſht, as to become 
what they call Black Ti», which is compleatly rea- 
dy for the Blowing 'Houſe. j 

BUILDING. There are ſome good Rules and 
Directions about Building which are given in Mox- 
ons Mechanick Exerciſes, and other Books of chat 
kind, which tis very every Gentleman 
ſhou'd be acquainted with, that he may not be 
cheared or impoſed upon by his Workmen : And 
thoſe are ſuch as theſe ; Firſt, with reſpect to the 
Foundation, Care ought to be taken, chat after the 
Cellars are dug, if there be any, or if none, after 
the Trenches are dug in which rhe Walls are to 
ſtand, ro try all the Foundations either by a Crow, 
a Rammer, or which is beſt, with a Borer, ſuch as 
Well Diggers, Miners, e. uſe, whether they are 
throughly ſound, and are fit ro bear the Weight 
that is to be laid upon them. If the Foundation 


but proceed to burn the Bricks with Buſh, Furze, | 


Straw, Heath, Brake or FernFaggots, having ficft } 


be not very looſe, it may be cured by ramming in 
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Fire to play through ; but with this Difference, 


Which Mortar will eat and corrode : The ſame 
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great Stones with an heavy Rammer, the Stones 
being placed cloſe together, about a Foot wider on 
each Side of the Trench than the Breadth of the 
Wall is to be; but if it be ſo loole that this will 
not do, you muſt get good Pieces of Oak, whoſe 
Length muſt be the Breadth of the Trench, or 
about 2 Foot longer than the Breadth of the Wall, 
and theſe ſhould be laid a croſs the Foundation, 
about a Foot aſunder, and being well ramm'd 
down, lay long Planks upon them, which muſt 
be pinn'd down to them: And if this be not ſuf- 
ficient, Piles of a much greater Length muſt be 
driven down ſo deep till they reach good Ground, 
and then ſtrong Planks pinn d down to their Tops 
Ce. If the Foundation be faulty only in Patches, 
there may Arches be turned over the inſufficient 
Places, which will rake off rhe Weight from bear- 
ing upon them. And ſometimes it may be proper 
to ule inverted Arches, 
The Foundation being well ſecured, the next 
Care is to ſee that the Walls be all made of the 
ſame Thickneſs as they are in the Nefign ; for 
which Purpoſe, there ſhould be Numbers to ex - 
preſs their Thickneſs in the Draft. 

The Walls alſo muſt be well wrought and 
bounded as they call it: In order to which the Mor- 
tar muſt be well made of good well burnt Lime 
and ſharp Sand; the uſual Proportion, is a Load 
of Sand of 36 Buſhels ro a Hundred of Lime of 
25 Buſhels, or a Buſnel of Lime to one and an 
half of Sand; but when the Sand is not vety ſharp, 
there muſt be a greater Proportion of it to the Lime. 

In ſlacking of Lime Care ſhou'd be taken, that 
though it be werred every-where a little, yet it be 
not over-wetted ; and every Layer or Bed of Lime 
ſhould be covered with Sand to keep in the Steam, 
that it may not fly away, but be forced to mix it 
ſelf with the Sand; and this will make the Mor- 
tat much ſtronger. The Mortar alſo muſt be well 
beaten with a Beater three or four times over be- 
fore tis uſed, that the Knots of the Lime may be 
all broken, and the Lime and Sand mingled very 
well together : And it will be ſtill berrer, if after 
the firſt beating it be ler lie three or four Days, 


Girders, ſome Workmen dawb their End wich 
Pitch, ro preſerve them from the Mortar. 

BULL, ar from BeA4 Conſilium, is an In- 
ſtrument fo called, granted by the Biſhop of Rome, 
and ſealed with a Seal of Lead, containing in it 
his Atbitraty Decrees, Commands, or other Acti- 
ons. By the Statute of 28 H. 8. c. 16. it was enact- 
ed, that all Bulls, Briefs, Faculties, and Dif 
ſations, of what ever Name or Nature, had or 
obtained from Rome, ſhould be void. Mart. Para, 
A. D. 1237. deſctibes the Seal of the Bull ro be a 
Croſs in the Middle, with St. Paul on the Right, 
and St. Peter oh the Left Hand. 

BURNING Glaſſes. In Phileſi Tranſa8, N. 40. 
there is an Account of one S. Setalla at Milan, who 
was cauſing a Burning Glaſs to be made of 7 Foot 
in Diameter, and he ends to make it burn at 
the Diſtance of 30 Palm or 33 Foot. 

And inN. 188, there is mention of 'a Burning 
Concave*»which was made at Luſace in Germany of 
near 3 Leipſick Ells in Diameter, which exceeds 
the great one at Pars by + of an Ell, This was 
made of a Copper Plate ſcarce twice fo thick as 
the Back of a common Knife, and ſo may eaſily 
be moved from Place to Place, and ordered for 
uſe; and the Workmanſhip ot it may, by the Con- 
trivances I have invented (faith the German) be ea- 
fily, and in a little Time, petformed by one Man. 
The Poliſh hereof is very good, and repreſents by 
diſtinct Reflexions all [thoſe A neces which a- 
riſe from the Concave Figuse t 4 

The Force of this Speculum is incredible : For, 
1. a Piece of Wood put in the Focus (which is 2 Ells 
off) flames in a Moment, fo as a freſh Wind can 
hardly put it out. 2. Water applied in an Earthen 
Veſſel preſently boils. 3. A Piece of Lead or Tin 
3 Inches thick melts away in Drops, and in 2 or 
3 Minutes time will be melted quite through. 4. 
A Plate of Iron or Steel is preſently red hot, and 
ſoc n after hath'a Hole burnt through ir. I have 
made 3 ſuch Holes in a Plate in 6 Minures time. 
5. Copper and Silver, and the like, applied to the 
Focus melt; I tried with a Rix- Dollar: And the Iron 
aforeſaid will run in 5 or 6 Minutes. 6. Slate at firſt 


and then let it be beat well over again when tis uſed: is red hot, but in a'few Minutes turns into à ſine 


If the Bricks are laid in very hot dry Weather, 
and it be ſome ſmall Piece of Work which you 
would have very _ it will be worth while to 
dip every Brick as tis laid in a Pan of Water; and 
it will be of good uſe in great Work ro throw Wa- 


ſort of black Glaſs, of which, if any Part be taken 
in the Tongs and drawn out, it runs into Glaſs 
Threads. 7. Tiles and Earthen Pot-ſhreads in a 
little time melt into Glaſs, as alſo doth Pumice 
Stone into a very white one: A Piece of a very 


ter on the Walls, after the Bricks are laid, by a | ſtrong Crucible run into Glaſs in 8 Minutes. 


WWirtenburgb Syphon, or ſome ſuch way. And the 
Walls alſo ſhould be covered in Summer Time, 
to keep them from drying roo haſtily, as well as in 
Winter Time from Rain, Snow, or Froſt, which 
laſt is a great Enemy to all kinds of Mortar, e- 
ſpecially ro that which hath been newly wetted. 
Let the Workmen alſo in doing up the Walls, 
not carry any one above three Foot high, before 
the next adjoining Wall is brought up equal with 
it, that ſo they may join together, and make good 
Bond in the Work, 

In the Middle of Walls Care ſhould be raken 
chat Joint is not laid on Joint, at leaſt as ſeldom as 
may be, that good Bond may be made there as well 
as on the Outſides. | 

When Timber is laid on Brick-work, as Tor- 
ſels for Mantle Trees or Lintels for Windows, 
Templers for Girders, Sc. let it be always laid 
in Loam, for that is a great Preſerver of Timber, 


have ſeen Bones turn into Glaſs of an opaque kind, 
and a Clod of Earth into a greeniſh Glaſs. Theſe 
| —_— were made in Augnſt and Septem- 


Dr. Hook, ſed ro the Society that one might 
be made aber this manner of many Feet in Dia- 
meter for a ſmall Price; being hammered out of a 
Copper Plate, and tinn d over with a Mixture of 
Tin, Lead, and Tin-glaſs, which is ſound to bear 
a very good Poliſh. 

The Uſes of ſuch a Speculum would be very 
many, and perhaps its Effects wonderful, there be- 
ing noother Heat in the World any thing like 
that of the Sun's Rage whoſe Weight and Fineneſs 
are nor poſſible ro be equalled by any common 
Fire; yet the Moon's Rays, though the Light was 
augmented by the Glaſs, gave no manner of Hear. 

Mr. T{chirnhaw is ſaid to have m:de Convex 
Burning Glaſſes of 3 or 4 Foot Diameter, and 
whoſe Focus is 12 Feet diſtant, and of 15 Inch in 


thing ſhould be done with rhe Ends of Joifts and 


Diameter; and to make this Fecus yet —_ 


e 
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he contracts it by a ſecond Lenz, placed parallel to, 
and at a due Diſtance from the firſt, and then the 
Focus is bur of $ Diatyerer. This Glaſs 
in a Moment virriffes Ti es, Pumice Stones 
utch Ware, and Talk, It melts Sulphur, Pitch, 
d all Roſins under Water; any Metal expoſed 
it in little Lumps upon a Coal, melts in a Ma- 
ment, and Iron ſparkles as in 2 Smiths For . 
All Merals vitrify on a Piece of China Plate, if it 
be not o ahin as to melt it ſelf; and Gold in vitri- 
ty ing růceines 6 Purple Colour : "Hiſtoire de I Arade- 
mie des Sciences, Anne 1699. 
The £inun Vicumor Arbeſtas would be xicrified | 
— IS in about 10 Minutes 
Fial. 48. Rrud. Leipf. April. 1688, «| 
"The Incom Sir Iſaac Nemtam preſented a 
Burning Glaſs to the Royal Society of Lenden, Jirtl 
whereof: he is the moll Worthy Prefident, conſi- 


Glaſs is about 112 Inches in —57 fix © 
them are placed round the ſeventh, to wich * 
are all conti ＋ and they pompole a kind of 
Segment o here, whoſe ole) Subcenſe is about 
34+ Inches. The Central Glaſs lies * an Inch 
lower of farther in than the reſt. The common 
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ſting of ſeven Concave Glaſſes, and ſo placed, as 
char ell their Foci m * 
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ſick by the Magnitude of a Tone (which they ſup- 


CA * 


ADE, in the Book of Rates is us'd for a 
( certain determinate Number of ſome kinds 
of Fiſh; as a Cade of Herrings is 500, of 
Sprats is 1000, | . | 
ALCAGE, Calcagium, was a Tax or Contri- 
bution formerly paid by the Neighbouring Inhabi- 
tants towards the and repairing of com- 
mon High- ways, Cauſe-way} and $; as 
CALCEARUM ationes were the W 
and Labour of this Kind done by the inferiour 
ſervile Tenants ; and from this it was 4 Privilege 
to be free. i | IP 
CALCULUS differentialis; F. Barnoulls in 
the Leipfick Acts for Fan, 1691. owns that our 
famous Dr. Barrow had given ſome Specimens of 
this Method above 10 Years before that Date in 
his Geometrical Lefions, and of which, all his Ap- 
of Propoſitions there contain d are ſo many 
Eramzles He acknowledges alſo, that Mr. Leibnitz s 
Method of this Calculw differentialis is ſounded 
on Dr. Barrow's, and differs from it only in Nota- 
tion and ſome compendious Abridgments. And in 
this Diſcourſe, Mr. Bernouls gives ſome Specimens 
of the Uſe of this Calculw, in the Dimenſion of 


the Parabolick Spiral, and of the Flexures and 
- Evolutions of Curves in General. 


See on this Subject Mr. L Hoſpitsl, Mr. Nei- 


 wintis's Analyfis Infinitor. 


CAMBER Beam, in Architecture, is a Beam 
or Piece of Timber cut hollow or arching in the 
Middle = are us d in Plat- forms, Church 
Leads, c. are very proper wherever is oc- 
caſion for long Beams, being much ſtronger than 
flat Beams of the ſame ſize; for being laid with 
the hollow Side downwards, and having good 
Butments at the Ends, they ſerve for a Kind of 


Arch; | 

CANON, in the Eccleſiaſtical Law, was original- 
ly a Book wherein the Religious of every Convent 
had a fair Tranſcript of the Rules of their Order: 
Theſe were often read over to them as their Loca. 
Statutes, and therefrom were called Regula and 
Canon, Their Rule. 

CANON in Muſick ; Prolemy rejecting the Ari- 
ftoxenian Way of meaſuring the Intervals inn Mu- 


e to be formed by the Difference between a 

, and Diateſſaron) thought that Muſical 
Intervals ſnould be diftinguiſh'd according to the 
Ratio's or Proportions which the Sounds termina- 
ting thoſe Intervals bare one to another, when con- 
fider'd according to their Degree of being Acute or 
Grave, which was alſo before Ariſtoxenw, the old 
Pythagorick Way. Ptolemy therefore made the Di- 
apaſon to conſiſt in a double Ratio, the Diapente 
in a Seſquialteral, the Diateſſaron in a Seſquitertian, 
and the Tone it ſelf (by which the Diapente and 
Diateſſaron differ) in a Seſquioſtave; and all the 
other Intervals according to the Proportion of the 
Sounds that terminate them. Wherefore taking as 
Canon (as tis call'd) a determinate Line of any 
Len 5 23 — how this — — to — ac- 
cordin y. ſo that it may t the ve 
Intervals; and this ——— exfoom exactly to 
Experiment in the different Lengths of Muſical 
Chords. And from this Canem, Prolemy and his 


ork | carved. They are much the 


CAR 


Followers have been called Canonici, as thoſe of 
e " | 

f is a Tract called Sectio Canoni⸗ 
bur falſely, to Euchd; and which you will find 
at the End of his Works, in the Oxford Edition. 


G. L. . 
CANTALIVERS, in Architecture, ate a Kind 
of Moditions, only thole —— but theſe ate 
ame with Cartouger, 
and areſſet as Modilions are, under the Coroud of 
the Corniſh of a Building. a ich! 
CAPIAS Conductor ad Proficiſcendum is a Writ 
chat lies tor taking up ſuch Men as having receiv'd 
Preſs-money to ſerve the King, ſlink away and come 
not in Time. Tis an original Writ directed to 
the Serjeant at Arms, baving included a Clauſe of 


CARACT is nor any certain Weight or Quantity, 
but the 2; Part of any Quantity 2 Weight. And 
the Minters and Gold: ſiniths divide it into 4 Parti, 
which they call Grains of a Carat ; and one of 
theſe they ſubdivide in Halves and Quarters. 

CARKE ſeems formerly to have been the Word 
for a certain Quantity of Wool, whereof Thirty 
made a Sarpler, 27. H. 8. c. 2. 

CAPSULATE Plants are ſuch as have a Tetra- 
petalow regularFlower conſiſting of four diſtin Petels 
in each Flower, and which bear their Seeds in ſhort 


Capſule ; by which they are diftinguiſh'd from 
the Siliqueſæ, which bear their Seed in long Caſes 
or Capſu'e Seminales, and are the other Branch of 
CAPSQUARES. in Guanery ftrong 

C , in , are thoſe 
—— 3 _ __ _ the Trunnions of 
a Gun, eep her in the Carriage, They are 
faſtened by Hinges to the Prize Plate, that it may 
=P and done; it forms a Part of an Arch in 
the Middle to receive a third Part of the Thick- 
neſs of the Trunnions, for ; of them are let into 
the 2 and the other End is faſtened by 
— —. edges, which are called the Fore-locks 

ey. , 

CAPTION, when a Commiſſion is executed, 
the Commiſſioners Names ſubſcribed and rerurn'd, 
that is called a Caption. Vor 

CARCASE of a Houſe; in Architecture, are Ml fo! 


the Partitions, Floors, Rafters, &c. made by the te 


er. 
ARTESIAN Syſtem of the World. of x 
Mr. Des Cartes, in order to account for the Cele - p. 
ſtial Appearances, ſuppoſes the Matter of the or 
World ro have been at firſt divided by Al- 
mighty God into innumerable little equal Parts, each 
ow'd with an equal of Motion, both 
about its own Center and ſeparately, ſo as that 
this Matter conſtituted a Fluid. He ſuppos d alſo 
that ſerveral Collections of this Matter, were en- 
dow'd with a Motion about different Points, as 
cominon Centers, which Points were placed at 
equal Diftances; ſo as that the Matter round 
them r_ different Vortices, as he calls them, 
He — 1 es alſo, that the firſt Particles of Matter 
by thoſe inteſtine Motions were rendred or Ground 
f a ſpherical Figure, and fo did compoſe Globulr: 
of ſeveral Magnitudes: And thele be calls the 
Matter of his ſecond Elemens, * 


— 1 - 
— — 


* 
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Bur the very {inal Particles which, by de therefore, fnce there tauſt be is many hne as 
— aforeſaid Motions, were ground and rub 1 | 


* 


— _ — 
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off| there are fir d Stars, one Vortex would certainly 
from the firſt Particles of Matter, and driven vi-] run into another, and every Particle would be acted 
olently many different Ways, made up a new, Mat- by a Motion compounded of the Motion of all | 
cer, which he calls his firſt Henn. And ſeeing the central Spheres ; which is abſurd and con- | 
chat there wou'd be more of this firſt Element, | trary to that Conſtancy, Limitation and Uniformi- | 
than was ſufficient to fill the Vacuities berween | ry which is obſerv'd in the Phenomena of the Hea- 
the Globules of the ſecond Element, he ſuppoſes | venly Bodies. PRE | 
that the remaining Part would be driven towards 2. Since the Motion and Patts of the Portices | 
the Center by the circular Motion of theſe Globnles, | neareſt the Center, is ſwiſter than that of the more 
which did for that Reaſon recede from it; and this remote, they muſt preſs upon the Exterior Parts, 
Matter being there amaſſed into a Sphere, would| and thereby perperually impart ſome Part of their 
in the Center of every Vortex produce a Body | Motion to them; and therefore thoſe interior 
like the Sun: Which Sun being thus form'd, and | Parts of the Vortex: will be continually leſſening 
moving about irs own Axis with the common | ſome Part of their Motion, which never being re- 
Matter of the Vortex, would neceflarily rhrow| ſtored, theſe Parts muſt ſtill move flower and flow- 
out ſome Parts of its Matter, through the Vacui⸗ er by Degrees, till at laſt all the Motion will be 
ries of the Globules of the ſecond Element conſti- | quite deſtroy d. | ; 
tuting the Vortex; and this eſpecially ar ſuch 3, According to this Hypotheſis, each Planer is of 
Places as are fartheſt from irs Poles, receiving at | the ſame Denfity with the Parts of the Vortex in 
the ſame Time in by theſe Poles as much as it loſes | whichir ſwims, being govern'd by the ſame Laws 
in its Equatorial Parts, or about the Equator : | of Motion, and is, as it were, only ſome concreted 
to And by this Means it would be able to carry round | Parts of the Vortex. But the Times of the Peri- 
e of with it thoſe Globules that are neareſt, with the | odical Motion of Bodies carried about by 4 Vor- NH 
greater Velocity, and the remoter, with leis. And Jrex, are in a duplicate Ratio of their Diſtances .Y 
by this Means thoſe Globules which are neareſt | from their Center; as the incomparable Sir Iſaac | | 
Newton hath demonſtrated in Se. IX. of his 
Princip, Whereas the Squares of the Times of 
e of of their Velocity have a greatet centritugal Force, | the Periodical Revolutions of the Planets are as 
and recede from the Center. And if it ſhould | the Cubes of their mean Diſtance from the Center, | 
happen that any of theſe Sun-like Bodies in the| or from the Sun: Wherefore the Planets cannot 
Centers of the Vortices, ſhould be ſo incru- be carried about by a Vortex. . - 4 | 
ſtared and weakened, as to be carried about in the} 4. If a Vortex tun our in Infinitum, then would | 
Vortex of the true Sun; if it were of leſs ſolidity, a Body carried round by it certainly deſcribe. a | 
or leſs Motion than the Globules rowards the Ex- 1 Circle, unleſs ſome Thing ſolid did hin- 
tremity of the Solar Vortex, then it would deſcend| der it; and therefore the greater Diſtance there 
towards the Sun, till ir met with Globules of the| were between thoſe ſolid Bounds, or the larger the 
ſame Solidiry and Capable of the ſame Degree of| Baſon be which contains the Vortex, in pect of 
Motion with it ſelf ; and then being fix d there, | the Orbit of the Body carried about in it, the 
ir would be for ever after carried about by the] nearer would this Orbit be to a Circle; that is, 
Motion of the Vortex, withour either apptoaching| rhe Excentriciry of the Planers neareſt the Sun, 
any nearer to or receding from the Sun, and ſo be-| would be leſß than char of thoſe which are more 
come a Planer. | | | _ | remote: Bur the direct contraty to this is true 
Suppoſing then all this, we are next to imagine in Fact, the Excentricity of Mercury being grea- 
that our Syſteme was at firſt divided into ſeveral|rer than that of Saturn! 
Vortices, in the Center of each of which was a lucid] 3. A Body carried about in a Vortex of the ſame 
Spherical Body; and that ſome of theſe being| Denſity with ir, would neceſſarily deſcribe a Cir- 
gradually incruſtated, were ſwallowed up by] cle, to whole Plane the Axis of the central Body. 
others which were larger and mote powerful, rill | producing the Circulation of the Fluid, would be 
at laſt they were deſtroy'd and ſwallow'd| perpendicular: And yer there is not one Planet to 
up by the biggeſt Solar Vortex, except ſome few the Plane of whoſe Orbit the Sun's Axis is perpen- 
which were throw off in right Lines from one | dicular. 8 | 
Vortex to another, and ſo became Comets, And] 6. The Comets have their Orbits not only ob- 
from hence it appears, that thoſe Planet which |lique to, but ſome Times at right Angles, with 
are neareſt the Sun are leſs ſolid : That is alſo Des the Plane of the Ecliptickx; ſome Times the 
Cartes's Reaſon why we ſee always the ſame Face | Courſe of theſe Comets is diametrically oppoſite 
of the Moon; becauſe the Hemiſphere which is to that of the Sun: They perſevere in their Motion 
oppoſire to the Sun and the Earth is ſomewhat | without any Change: By Lines drawn from chem 
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And the Center of the Sun muſt be leaſt; becauſe 
were they greater or equal, they would by Reaſon 


* more ſolid than the other: Becauſe alſo the Mat- to the Sun, they deſcribe equal Areas in equal 
y Al ter of the firſt Element which makes up the Body | Times; and ſome Times they enter into the Vor- 
" each al the Sun, moves with greater Velocity the Parts tex of the Sun. All which is impoſſible if the 
doch of the Vortex, and the Bodies (wimming in it, than | Solar Vortex mov'd round forcibly enough to 
s that {MW boſe chat are remoter: Therefore thoſe Planets | catty theſe vaſt Bodies of the Planers along 
4 alſo which are nearer to the Sun, muſt finiſh their Periods | with it. „ "xt 
coat ſooner than thoſe which are more remote from him. Mr. Leibaitx hath indeed a little altered and 
1 0 And the Reaſon why the Planets revolve round their | mended this Hypotheſis of Des Carter; he hath ac: 
ed & Axis, is becauſe, acco ing to this —_—_— they | commodared it better ro the Celeftial Phæno- 
round ere lucid, Sun- like, and revolving Bodies before. | mena, and made it more agreeable to the Rules of 
them, , But notwirhſtanding all this fine Romance, it is Geometry. 1 22 3 
— (Firſt,) certain that a Vortex produced by the Re-| And Firſt he ſhews, Thar all Bodies, which in 
> olution of a Sphere about its Axis, muſt be a Fluid deſcribe a Curve - lines, are moved by | 
b WF Sated in Infinitum, if nothing hindet it: that Fluid: For of themſelves they would de- ö 
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ſcribe right Lines, and nothing (he faith) but the 
Fluid concurrs to turn them out of the Way. 

. Secondly, He endeayours to ſhew, that every 
Planer is carried about by a Motion compounded 
of two other Motions ; vi. the Harmonical Cir- 
culation of the deferent Fluid, and rhe Paracen- 


trical Motion of acceſs to, or receſs from the | 


Sun. "WP | 
The Planets by a Radius from the Sun deſcribe 


Areas proportional to their Times ; now the Fluid 
that carries the Planets, muſt of neceſſity circu- 
late ſo as to produce this Effect, which cannot be 


done otherwiſe than by ſuppoſing innumerable | p 


concentrical Orbits of exceeding Thinneſs to 
make up the Vortex; every one of which, hath 
irs own proper Way of Circulation, viz. Thoſe 
Orbs which are neareſt the Sun move faſteſt, and 
the Velocities of the Circulations are every where 
reciprocally proportional to che Diſtances of the 
reſpective Orbs from the Sun, which will neceſ- 
ſarily make the Planet to deſcribe * Areas in 
equal Times, let it be in any Part of the Vortex: 


For theſe Areas are in a compounded Ratio of 


their Radii or Diſtances from the Sun, and in a 
reciprocal One of the Archs or Lengths of the 
Circulation, which in this Caſe will make a pro- 
portion of Equality : And this Law of Circulati- 
on of the Vortex, he calls Harmonical. 

The Paracentrich, Motion is compounded of two 


Harmonick Circulation , whereby all ies 
moving in a Curve endeavour to recede from the 
Center by the Tangent; and the Attraction of the 
Sun, or the Planets Gravitation towards him. 
And this, Mr. Leibnitz is of Opinion, ariſes from 
an Impulſe communicated by the circulating Fluid. 
Now fince the Planets move in El/ipſes, in one of 
whoſe Foci the Sun is placed, and by Lines drawn 
from him, do deſcribe equal Areas in equal Times, 
which no other Law of a circulating Fluid, bur 
the Hermonick Circulation can account for, we 
muſt find out a Law for the Paracentrick Motion 
that may make the Orbits elliptical. The excul- 
ſory Impreſſion of the circulating Fluid, would 
throw off the Planet from the Center by the 
Tangent, wherefore the Attraction of the Sun, or 
the Gravitation of the Planets towards it, muſt 
be ſufficient to deſtroy that Effect; and beſides, 
to make them move in elliptick Orbits, which 
cannot be brought about, unleſs this Attraction or 
Gravitation be reciprocally as the Squares of the 
Diſtances from the Focus: And this is the Sum of 
Mr. Leibnitz s Improvement of this Hyporhe- 
fis. | 
Bur this Account muſt be falſe for theſe Rea- 
- ſons ; Firſt, Becauſe the Comets, as hath been ſaid 
before, have their Orbits, ſome of them very ob- 
lique too; nay, ſometimes at right Angles with 
the Plane of the Ecliptick, and their Courſes are 
ſome Times quite contrary to thoſe of the Planets, 
Now theſe Comets deſcribing about the Sun Areas 
proportionable to the Times, muſt allo according 
ro their Motion be carried about by an harmoni- 
cally circularing Fluid: But then we ſhall have 
Vortices moving contrary to Vortices, which is very 
abſurd. 

2. In equable Motions, the Times are always 
direftly as the Spaces, and reciprocally as the Velo- 
cities; but in a circular Motion, the Spaces in 
one Revolution are as the Radii; and in an harmo- 
nical Circulation, the Velocities are reciprocally as 

, the Regbi, and therefore the Periodical Times of | 


3 Fluid circulating harmonically are in a duplicate 
| Proportion of the Kadii : Whereas the Periodical 
Times of the Players are in ſeſquiplicate Propor.. 
tion of their Diſtances from the Center, or of theit 
'Radii; and „ the Planets cannot be 
carried by an harmmically circulating Fluid. 

It may, perhaps, be alledged here, that this 
harmonical Circulation is not continued from Mey. 
cury to Saturn, but is interrupted, and reaches on- 
ly Tak the Perihelion of Mercury to his Aphelion , 
and is there again interrupred, and fo 6n through 
the whole Syſtem of the Planets; but this would 
roduce a Deformiry, which is very unlike the ſim- 
ple Uniform Meaſures of Nature every where elſe; 
And beſides the Comets moving forward in the 
Zodiack, paſs through all theſe imaginary Chaſms 
and Interſtices, and yet move in the ſame Manner 
as if they were carried by a Fluid circulating hat- 
monically, according to ſome uniform Law; nei. 
ther do their Appearances give any Ground to 
ſuſpect ſuch Interruptions as theſe, Vid, Dr. 
Cheyne Phil, Prin. of Natural Religion. | 
CARTILAGO Scuriforms, is one of the 5 Car- 
tilages of the Larynx ; tis called in Greek gu 
Ji; becauſe of its Figure, It makes that Protube- 
rance in the fore · part of the Larynx called Pomum 
Adami. It is about one Inch broad but not fo 
long, being Concave within and Conyex without. 
Irs four Angles have each a ſmall Nr! 
the two upper, which are longer, are tied to the 
Horns of the Os Hyoides ; and the two lower to 
the ſecond re . which is called Cricoides or 
Annulary, from its being like a Ring. | 

CARTONS, in Painting, are the moſt perfect 
ſort of Drawings on Paper, which are ſubſervient 
to great Works, that muſt be throughly finiſhed, 
all Sketches, Drawings, Models, and all other 
Works being er only, and to be reduced 
to Cartons, This way was practiſed by Michael 
Angelo and _ Urbin, &c. the Cartons at 
Hampton Court being the Work of Raphael. 

They are ſometimes made by meaſuring the 
Height and Breadth of the Place where the Paint 
ing is deſign d to ſtand; and then by dividing that 
Space into Squares, and one afterwards of the ſame 
Dimenſions on Paper; they draw on the /atter the 
Subject of their Story or Deſign, transferring it 
afterward from the Carton to the Wall, by paint 
ing it there in Oil, &c, 

Bur ſome Great and Experienc'd Maſters wil 
be able ro do all this withour the help of rhe Grate, 
as they call ir ; that is, the Divifion of the Space 
or Table into Squares, tho, after all, tis a good ſe- 
cure way. | 

CARTOUCH, is a Caſe of Wood about 3 
Inches thick at the Bottom, girt round about with 
Marlin, and holding about 48 Musket Balls, be- 
fides 6 or 8 Iron Balls of a Pound Weight. II 
fired out of a Hobit, as they call it, that is, a (mal 
Mortar; and is very proper for defending a Paſs, 

CARTOUZES, in Architecture, are much tbe 
ſame with Modilions, only theſe are ſet under iht 
Corniſh in Wainſcotting, and thoſe under tht 
Cornifh at the Eves of a Houſe. Some Workmen 
call them Dentils or Teeth. 

CARUCATE, from Caruca, and the Frenc 
Carue,a Plough, was the Ancient Plough Land; and 
ſignified 7 much Arable Ground as could be tills 
with one Plough in a Year. This in Rich. 1. Reign, 
was computed at 60 Acres, but 'twas afterwi 
varied; and the Meaſure of a Carucate was dift: 
rent according to Time and Place. ca 


| 
| 
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CASE-HARDENING, | is a way 2 
Outſide of Iron hard. And tis uſed — vr 
File Cutters when they make courſe Files f 

Cheapnels ; and formerly moſt R. were Caſe- 
hardened, Gunſtniths alſo uſe it to harden the 
Barrels of Guns ; and for Cane 
Heads, Buttons, &c. Tis done thus: They take 
Hoofs or Horns of Kine, dry them in an Ovei, 
and powder them; then they put an equal Quanti- 


ty of Bay Salrro ir, and mingle both together with 
Wine Un - | 


ſtale Urine or White inegar. Some of this 
Mixture oy — eu Loam, and wrap ir about 
the Iron, pur more Loam over all, Theh 
lay ir upon 2 the Hearth of the Forg e to dry and 
harden ; and when tis dry * t it 
into the Fire, and blow ch they give 8 "te cee 
Lump a blood-red Heat, but no greater. 
taken out and quenched, and ar laft the ry 1 
dened Iron is taken out of the Caſe, 

CASEMENT, the ſame with Cævett 
reCture, 1 is a hollow Moulding ; ſome wy Fire 2, ſont 
SINE, in the Biliary Lan 

C in is a 
Farm Houſe where a Number of Sadler have 


|; 


ed qui 
nl, byeaki 
ceſe if g- dd the White: 
Fg which ET 14 


. with a 


12 Of 14 
Mixture, 
would have ir reddiſh, colour ir with & lerle very 
fine Powder of Bricks, 

CENTRE of Attra8iem, in the New Aftrono. 
my, is that Point to which the revolving Planet or 
Comer is im led or attracted by the Force or 
Impetus of Gravity, Thus the Sun is ſuch a Cen- 
tre of Attraction with regard to all the P 
Planets, and as they themſelves are towards their 
le | Secondary ones, or Satellites, if they have any, 
CE of Gravity, The eration of 
the Centre of Gravity is one of the Nobleſt $ 
ions in _ 4 ſince the Nen Methods 
ave been in uch Advahcements in it have 

been made, — y much more is to be ex- 
: For the whole Buſineſs of the Inveſtiga- 
yion Jion of Centres of Gravity is now reduced to one 


poſted themſelves, in order to make a ſtand againſt 


4 Approaches of an Enemy. 
ASTELLORUM Operatio, was fotmerly Ser- 


vice Work and Labour ro be done b — 
Tenants for the Repair or Building Caſtles. 
To this ſome came in Perion, and others contri- 
buted, and it was one of the rhteei Taxes 
from which few Perſons were exem Dr. 


CASTING of Drapery, is a Tetm in Painting, 
genteel, negligent way 


of cath a' free, Md 
ing any Figiire ; ; nd when the Drapery 
is ſo managed, Bey oy ris well Caft. 
CAVAZION, Architecture, is the digging 
or hollowing away of the Earth from the Founda- 
tion of a Building. Palladio ſaith it ou hr to be 
z of the whole Height of the whole Buildin 
CAVETTO, in Architecture, is a hollow 
of about + or 4 0 a Circle in Compals. 
SURING, in Architecture, 6gnifies Dove- 


railing acro 
C EL are, in Architecture, the little 


carved Scrolls wich are under the Abacw in the 


Corinthian Capital. 
112 is the Tin-miner's Words for the 


S Matter which is by wafhing in Sex 
der dll ee how the Ts Or 

dried and goes to the Crazing 
NE EAN. See Caſern. R 


CEMENT, in Architecture, is a ſtrong bi 
'Tis uſed ro Cement Bricks together 


rn kinds of Moulding ; ro make a Bloch of 
Bricks for the carving of Serolly, Capitals, Gc. 
Tis ot two forts: The hor Coment, ichis com- 


* is made by — i 
Gunter of L N of Bees Wax, half an 
Gm of fine Brick Duſt, and as much Powder 


of And, and boiling all together in a Pipkin, Oc, 
for abour 4 of an Hour, ſtirring it all che while; 


nen let it ſtand 4 or 5 Minutes, and tis fir tor 


uſe. 
The Bticks to be Cemiented mult be heated in or 
by the Fire, and tub d one upon another like Boards 


in glewing, The cold Cement isleſs common, and t 


made, 
Grare half a Pound of old Cheſhire Cheele, |- 


well pared, very ſmall, and to it, in a Pot; 
half 4 Fin of and ſo let it ftand fand all Night; 


Vol. II 


ron, Which depends on a few fim 
Meckons rr 


1. Let 3D, c, 4D; ent 4 14,4 5 
lance, whoſe Point of 1 Fonds penſion is C. 1 
the Weights 4 and 6B be fo applied whe 


| 


Balance, as nce; Is char their Madles be reciprocall 
3/2 to their Diſtances from C the Poine of 
| ff "of Suſpenſion ; 


_ 


CAR 


ſcribe right Lines, and nothing (he ſaith) but rhe 
Fluid concurrs to turn them out of the Way. 
Secondly, He endeavours to ſhew, that every 
Planer is carried about by a Motion compounded 
of two other Motions ; viz. the Harmonical Cir- 
culation of the deferent Fluid, and the Paracen- 
trical Motion of acceſs to, or receſs from the 
Sun. 1 
The Planets by a Radius from the Sun deſcribe 
Areas proportional to their Times; now the Fluid 
that carries the Planets, muſt of neceſſity circu- 
late ſo as to produce this Effect, which cannot be 
done otherwiſe than by ſuppoſing innumerable 


concentrical Orbits of exceeding Thinneſs ro| p 


make up the Vortex; every one of which, hath 
irs own proper Way of Circulation, viz. Thoſe 
Orbs which are neareſt the Sun move faſteſt, and 
the Velocities of the Circulations are every where 
reciprocally proportional ro rhe Diſtances of the 
reſpective Orbs from the Sun, which will neceſ- 
ſarily make the Planet ro deſcribe equal Areas in 
equal Times, let it be in any Part of the Vortex: 
For theſe Areas are in a compounded Ratio of 
their Radii or Diſtances from the Sun, and in a 
reciprocal One of the Archs or Lengths of the 


Circulation, which in this Caſe will make a pro- 


portion of Equality: And this Law of Circulati- 
on of the Vortex, he calls Harmonical. 

The Paracentrick Motion is compounded of two 
others; that is, the Excuſſory Impreſſion ot the 
Harmonick Circulation, whereby all Bodies 
moving in a Curve endeavour to recede from the 
Center by the Tangent; and the Attraction of the 
Sun, or the Planets Gravitation towards him. 
And this, Mr. Leibxitz is of Opinion, ariſes from 
an Impulſe communicated by the circulating Fluid. 
Now fince the Planets move in El/ipſes, in one of 
whoſe Foci the Sun is placed, and by Lines drawn 
from him, do deſcribe equal Areas in equal Times, 
which no other Law of a circulating Fluid, bur 
the Harmonick Circulation can account for, we 
muſt find out a Law for the Paracentrick Motion 
that may make the Orbirs elliptical. The excuſ- 
ſory Impreſſion of the circulating Fluid, would 
throw off the Planer from the Center by the 
Tangent, wherefore the Attraction of the Sun, or 
the Gravitation of the Planers rowards ir, muſt 
be ſufficient to deſtroy that Effect; and beſides, 
to make them move in elliprick Orbits, which 
cannot be brought about, unleſs this Attraction or 
Gravitation be reciprocally as the Squares of the 
Diſtances from the Focus: And this is the Sum of 
Mr. Leibnitz's Improvement of this Hypothe- 
tis. 
But this Account muſt be falſe for theſe Rea- 
ſons; Firſt, Becauſe the Comets, as hath been ſaid 
before, have their Orbits, ſome of them very ob- 
lique too; nay, lometimes at right Angles with 
the Plane of the Fcliptick, and their Courſes are 
ſome Times quite contrary to thoſe of the Planets. 
Now theſe Comets deſcribing about the Sun Areas 
proportionable to che Times, muſt alto according 
ro their Motion be carried about by an harmoni- 
cal'y circulating Fluid: But then we ſhall have 
Vortices moving, contrary to Fortices, which is very 
abſurd. 

2. In equable Motions, the Times are always 
direftly as che Spaces, and reciprocally as the Velo- 
cities ; bur in a circular Morion, the Spaces in 
one Revolution are as the Radii; and in an harmo- 
nical Circulation, the Velocities are reciprocally as 


_ the Rudi, and therefore the Periodical Times of 


a Fluid circulating harmonically are in a duplicare 
Proportion of the Radii: Whereas the Periodical 
Times of the Planes are in ſeſquiplicate Propor- 
tion of their Diſtances from the Center, or of their 
Radii; and * the Planets cannot be 
carried by an harmFnically circulating Fluid. 


harmonical Circulation is not continued from Mey. 
cury to Saturn, but is interrupred, and reaches on- 
ly from the Perihelion ot Mercury to his Aphelion , 
and is there again interrupred, and fo on through 
the whole Syſtem of the Planers ; but this would 
produce a Deformity, which is very unlike the ſim- 
le Uniform Meaſures of Nature every where elle; 
And beſides the Comets moving forward in the 
Zodiack, paſs through all theſe imaginary Chaſms 
and Interſtices, and yer move in the ſame Manner 
as if they were carried by a Fluid circulating har- 
monically, according to fome uniform Law ; nei. 
ther do their Appearances give any Ground to 
ſuſpect ſuch Interruptions as theſe. Vid. Dr. 
Cheyne Phil, Prin. of Natura! Religion. 

CARTILAGO Scutiforms, is one of the; Car- 
tilages of the Larynx ; tis called in Greek Jupey;- 
Ji; becauſe of its Figure, It makes that Protube- 
rance in the fore · part of the Larynx called Pomum 
Adami. It is about one Inch broad but not ſo 
long, being Concave within and Convex without. 
Its four Angles have each a ſmall Production; 
the rwo upper, which are longer, are tied ro the 
Horns of the Os Hyoides ; and the two lower to 
the ſecond Cartilage, which is called Cricoides or 
Annularu, from its being like a Ring. | 

CARTONS, in Painting, are the moſt perfect 
ſort of Drawings on Paper, which are ſubſervient 
to great Works, that muſt be throughly finiſhed, 
all Sketches, Drawings, Models, and all other 
Works being —— only, and to be reduced 
to Cartons, This way was practiſed by Michael 
Angelo and _— Urbin, &c. the Cartons at 
Hampton Court being the Work of Raphael. 

They are ſometimes made by meaſuring the 
Height and Breadth of the Place where the Paint- 
ing is deſign d to ſtand ; and then by dividing that 
Space into Squares, and one afterwards of the ſame 
Dimenſions on Paper; they draw on the /atter the 
Subject of their Story or Deſign, transferring it 
afterward from the Carton to the Wall, by paint 
ing it there in Oil, &c, 

Bur ſome Great and Experienc'd Maſters will 
be able to do all this without the help of the Grate, 
as _ call it; that is, the Diviſion of the Space 
or Table into Squares, tho, after all, tis a good ſe- 
cure way. 

CARTOUCH, is a Caſe of Wood about 3 
Inches thick at the Bottom, girt round about with 
Marlin, and holding about 48 Musket Balls, be- 
ſides 6 or 8 Iron Balls of a Pound Weight. Ts 
fired out of a Hobit, as they call it, that is, a (mal 
Mortar; and is very proper for defending a Pals. 

CARTOUZES, in Architecture, are much tbe 
ſame with Modilions, only theſe are ſet under tht 
Corniſh in Wainſcotting, and thoſe under tbe 
Corniſh at the Eves of a Houſe. Some Workmen 
call them Dentils or Teeth, 

CARUCATE, from Carucs, and the French 
Carue,a Plough, was the Ancient Plough Land; and 
ſignified as much Arable Ground as could be tills 
with one Plough in a Year. This in Rich. 1. Reign 
was computed at 60 Acres, but 'twas aſterwar 
varied; and the Meaſure of a Carucate was die 
rent according to Time and Place. ca 


It may, perhaps, be alledged here, that this 
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CASE-HAR DENING, is a way of making the 
Outſide of Iron hard. And tis uſed ſometimes by 
File Cutters when they make courſe Files for 
Cheapnels ; and formerly moſt Raſps were Caſe- 
lardened. Gunſtniths allo uſe it ro hatden the 
co Boxes, Cane 
thus: They take 
Hoofs or Horns of Kine, dry them in an Oven, 
and powder them; then they put an equal Quanti- 
cy of Bay Salt to it, and mingle both together with 
ſtale Urine or White Wine Vinegar. Some of this 
Mixture they lay upon Loam, and wrap it about 
the Iron, putting alſo more Loam over all. Then 
lay it upon the Hearth of the Forge to dty and 
harden; and when tis dry and hard they py: it 

ole 
Lump a blood-red Heat, but no greater. Then tis 


Barrels of Guns; and for I. 
Heads, Buttons, &c, Tis d 


into the Fire, and blow till they give the 


taken out and quenched, and at laſt the Caſe har- 
dened Iron is taken out of the Caſe, 
CASEMENT, the ſame with Cavette, in Archi- 
tecture, is a hollow Moulding; ſome a 2, ſoit 
Z of a Circle in Compass. | 
CASSINE, in the Military 


poſted themſelves, in order to make a ſtand againſt 
the Approaches of an Enemy. 

CASTELLORUM Operatio, was fotmerly Ser- 
vice of Work and Labour ro be done by inferior 
Tenants for the Repair or Building of Caſtles. 
To this ſome came in Perſon, and others contri- 
buted, and it was one of the thtee neceſſary Taxes 
from which few Perſons werte exempted. Dr, 
Kennet. | 1 

CASTING & Draper, is a Tetm in Painting, 
» a free, eaſy, genteel, negligent way 

cloathing any Figure; and when the Drapery 
is ſo managed, they ſay tis well Caſt. -FY # 

CAVAZION, in Architecture, is the digging 
or hollowing away of the Earth from the Founda- 
tion of a Building. Palladio faith it ought to be 
2 of the whole Height of the whole Building. 

CAVETTO, in itecture, is a hollow Moul- 
ding of about + or 4 of a Circle in Compaſs. 

AUKING, in Architecture, fignifies Dove- 
railing acroſs. 8 

CAULICOLI are, in Architecture, the little 
carved Scrolls which are under the Abacw in the 
Corinthian Capital. | | 

CASUAL is the Tin-miner's Words for the 
Earth, a Stony Marter which is by wafhing in the 


Stamping Mills, &c. ſeparated from the Tin Ore, } 


before tis dried and goes to the Crazing Mill. 

CAZERN: See Caſern. 

CEMENT, in Architecture, is a ſtrong bind- 
ing Mortar. Tis uſed to Cement Bricks together 
for ſame kinds of Moulding ; to make a Block ef 
Bricks for the carving of Scrolls, Capitals, &c. 
"Tis of two ſorts : The hot Cement, which is com- 
mon, is made by —— to a Pound of Rozin and 
a Quarter of a Pound of Bees Wax, half an 
Ounce of fine Brick Duſt, and as much Powder 
of Chalk; and boiling all together in a Pipkin, &c. 
for about 4 of an Hour, ſtirring it all the while; 
nen let it ſtand 4 or 5 Minutes, and tis fir for 


uſe, 


by the Fire, and rub'd one upon another like Boards 
in glewing. The cold Cement is leſs common, and 
1s thus made, | 
Grare half a Pound of old Cheſhire Cheeſe, 
well pared, very ſmall, and to it, in a Pot; put 
ftand all Ni 


Languaz;e, is a 
Farm Houſe where a Number of Soldiers have 


lance, whoſe Point 


the next Morning put it into a Tra, Ge. With the 
| Cheeſe and Mk put half a Pound of very fine 
powdered and ſifted quick Lime, and ftir all well 
together with a Trowel, breaking the Knots of the 


12 of 14 Eggs, which ue well with the 
Mixture, then it will be fir for uſe: If you 
would have it reddiſh, colour it with a little very 
fine Powder of Bricks. 

CENTRE of Arabien, in the New Aſtrono- 
my, is that Point to which the revolving Planer or 
Comer is — or attracted by the Force or 
Impetus of Gravity, Thus the Sun is ſuch a Cen- 
tre of Attraction with regard to all the Primary 
Planers, and as they themſelves are towards their 


Secondary ones, or Satellites, if they have any, 


CENTRE of Gravity, The Conſid 


eration of 


the Centre of Gravity is one of the Nobleſt Specu- 
lations in Geom 
have been in uſe, ſuch Advancements in it have 
been made, that hardly much more is to be ex. 
pected : For the whole Buſineſs of the I, veſtig a- 
ion of Centres of Gravity is now reduced to one 
General Pr 
Mechanical Principles, ſuch as theſe: 


and fince the New Methods 


ion, which depends on a few ſimple 


1. Let 3D, c, 4D, tepr ent 4 Libra er Ba: 
Sulpenſion is C. Then if 


the Weights 4 B and 6 B be fo applied to the 


The Bricks to be Cemented muſt be heated in or 


balf Pine of 1 ilk, and ſo let it 


Vol. 


Balance, a8 thar their Maſſes Be rect 


portional to their Diſtances from C the Point of 
1 Suſpenſion ; 


Cheeſe if any remain; and then add the Whites of 
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Suſpenſion ; then they will r illbrio, as is 
Se ear bat of the Libra, (ſee Libra : ) That is, | 
if D repreſent the Diſtance of rhe Weight B, 
and 3D that of 4 B, and 2 0 that of 6 B, all 
from Point of Suſpenſion C ; then will the 
Weights 4 B and 6B be in Æquilibrio, becauſe 


43:63 :: 2D : 3D, 
2. The Moment of any Weight is = to the 


Rectangle under irs Velocity, and the Quantity 
of Matter in the ſame. V. 7 The Moment o 


63 is = 6Bx2D (2D I ſay for the Velo- 
cities, are as the Diſtances C) =12 BD. 


3. And if the Moment and Weight (or Quanti 
ry of Matter) be given, the Diſtance of che Point 
of Application from C the Point of 1 
will be found, by dividing che Moment by the 
Weight. Thus, if the Moment of the cight 
6B be12BD, (as in Princi le 2.) then the 1 
ſtance of the Point of Application from C will 


fall the Points be ſuſpend 


Point is from A, the more it will gravitate ; and 
the Moment of each Point will be a Rectan 

under irs Diſtance from 4, multiplied by i 2 
or Unity: Wherefore the Moment of the 
Points muſt be equal to the Sum of all the ſaid 
Rectangles; and therefore if the whole Mament 
be divided by the whole Gravity of all the Poin 
by the Gravity of the whole Line A B, che Quo- 
rient (by Princip. 3. and 6.) will be equal to the 
Diſtance of a certain Point from A, ar which, 
ed, their Moment will 
the ſame as it is now ; that is, that Point ſhall 
the Common Centre of Gravity of the Line 4 B. 


8. It a Line, Plane or Solid, be biſſected fo 
2 Line or Plane, as chat all the Parts in one Seg 
ment be equal to the reſpective Parts in the other, 
and alſo „ Line or Plane 
tis then that the Centre of Gravity of 
ſuch Figures muſt be in that Line or Plane. And 
from hence ir naturally follows, 


EE 


792 


F 


FT 8 


1230 


4. If ſeveral Bodies be ſuſpended on each Side 
the Point C, then multiply every Weight by its 
reſpective Diſtance from the Center of Suſſ 


C : And then if the Sum of all the Rectangles on 


one Side be equal ro the Sum of all choſe on rhe 
other, the Weights or Bodies will be in Æquili- 
brio; if they are not equal, that Side will pre- 


ponderate, whoſe Sum is the greater, Thus, o. 


e Sum of all the Rectangles on the Righr 


th 
| Hand of Cis18 BD: I lay, + 18 B O (lv 81 


to ſignify towards the Right Hand, and — to- 
2 3) and the Sum of all the Rectan- 
gles on the Left of c, will be — 33 BD: Whence 
it is evident, that the P is toward the 
Left Hand, and is equal to — 15 BD, which 

- therefore is the Moment of all the Weights, 


J. The Moment then of all the Weights being 
in this Caſe — x5 B D, and the Sum of all the 
Weights 19B D; tis plain, if you divide the 
former by the latter, the Quotient D will be 
(by Princip. 3.) equal to the Diſtance of the 
Common Centre of Gravity of all the Weights from 
the Point C. wo, . 


6. When the Weights B, 6 B, and 5 B, hang 
all on the ſame Side of C, the Sum of their Mo- 
ments is 33 BD, as the Sum of the Weights is 
12 B. Wherefore one Weight = 12 B, and hung 
ar 42 D diftant from C, will gravitate in the 
fame manner as the ſeparate Weighrs did before 
at their reſpective Diſtances : Thar is, the ſaid 
Point is the Common Centre of Gravity of thoſe | 
Weights, fince it is that Point in which all their 
Forces unite ; and whereat, if they were all jeine- 
ly ſuſpended, they would produce the ſame Effect 
as before they did ſeparately. 


7. Let the Line 4 B be ſuſpended at 4, and 
ſuppoſe it divided into an infinite Number of hea- 


vy Points; tis then plain, chat the farther any | 


en - * 
* 
a 1 . 


| Prop, General, That to find the Centre of Gravity 


of any Line, Plane or Solid, you muſt ima- 
= Lines to conſiſt of an infinite Number of 
oints, Planes of an inſinite Number of Lines, 
and Solids of an infinite Number of Planes 
or Surfaces z and then that all theſe are ſuſ- 
pended to the ſame Arm of a Balance com- 
m'1to them all: And let the Point of Suſ- 
penſion be as in 4, at the End or Extreme of 
the faid Line in the Edge of the Surface, ot 
in the Surface of the Solid ; and then find 
the Sum of the Moments of all thoſe Points; 
which Sum divide by the Sum of the Wei 
or the Weight of all the Parts, and the 
tient will be the Diſtance of the Centre of 
©. Gravity or the Line, Plane or Solid, from the 
Point or Axis of Suſpenſion. The Frasier of 
«ll which in particular Inſtance: ſee in Hayes's 
Fluxions, P. 261, &c. | | 


CENTRES ef Gravity. Tis plain that the Cen- 
tre of Gravity of 'a Circle, of a Sphere or 
Globe (ſuppoſing 


» 
by 


the Matter Hom 
all over them) will be their 8 20 Mappirae; | 


the Centre of Gravity of all P 


be in the Point of Interſection of the two Dia 


nals; and the Centre of Gravity of all ſolid Pa- 
rallelograms or Parallelopipeds will be in the ſame 
Point of the Plane of Gravity, i. e. in the Point 
found to be the common Interſection of the tw o 
Diagonal of that Plane which cuts the Solid into 
two Triangular Priſms, and e is eaſily 
ſound. The Centre of Gravity all Plane Tl. 
angles, is in the Point of Interſection of two Ri 

Lines biſſecting any two of their An 10 
all ſolid Triangles or Triangular Priſms it will be 
in the middle Point of the Diameter of Gravity: 
And that Diameter is found by the common Inter- 


ſection of two Planes, each of which biſſects ane 


Angle of the Top and Baſe, and conſequently of 
Alke Triangles of which the Priſm my . 
ceived ro be compoſed. | 

If the Priſm be ot a i or any otuer 
more compounded Form, the thing will be more 
difficult, becauſe the Centre of Gravity will lie at 
a proportionable Diſtance from the Centre of Gra- 
vity of all the Triangular Priſms, that the Mul- 
tangular Solid can be divided into, But tho this 
be 2 little more troubleſome, tis by no means im- 


| poſſible, any more than to find the Centres of 
| . Gravi 
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Gravity of Cones, Pyramids, Ne, for which you | when it deſcriber a leſs Circle, thamin « greater 
| 1 


have Rules enough in Stevinuw, Lib, 2. Elem. Star, 


and in many other Authors. 


Ir is much the ame in other Curves as in 

cle; for every Curve may be conſidered as com- 
poſed of an Infiniry of Arks of infinitely ſmall 
Arcles. all delcribed by different Radii ; and ſo, 


perbola's, all rhe Diamerers terminated in the de- chat where the Curve hath the greateſt Curvature, 


there iris compoſed of ſuch Arks as are Portions 


bifſe@ one another in one and the (ame Point, which | of the leaſt Circles, or which are deſcribed by the 


of Oſcillation, That Point of any 


Figure where all the Forces are united is but one, 


ſu the Figure to revolve round a Point or 
2 — one only ſimple Pendulum 
can be made, whole Vibrations (the Forces in both 
being equal) ſhall be Jſocbronical to thoſe of the 
whole Solid; and becauſe that Point in the Fi: 
gure wherein all rhe Forces are ſo united, 'derer- 
mines the Length of che fimple Iſochronical Pen- 

dulum, and is that wherein all the Figure is ſu 
poſed to be contracted, with all the Forces, while 
it vibrates, therefore tis called the Centre of Ofcil- 
larion; and ſince the Centres of Percuſſion and 
Oſcillation in every Figure are the ſame, the way 
of Inveſtigarion / of both muſt be the ſame : See 

centre of Percuſſion, | | 
CENTRE of Percuffion of a Body in motion, 
is that Point wherein all the Forces of thar Body 
are confidered as united in one; ſo that the Force of 
Percuſſion in char Point is greatet than any where 
elſe ; ſo that the Centre of Percuſſion is the ſame 
with rei yori as that of Gravity is in 
telpect of the Weigbe s. 5 
Eda Centres of Gravity, we ſuppoſe 
the Figures to be finiply ſuſpended to 4 Point or 
Axis: But in order to calculate the Centres Per- 
cuſſion, the Figures are ſuppoſed to be actually re- 
colving about a Point of Axis 3 and as there the 
le Momenta are confidered, bert they ate confi 


the Sum of all the ſimple Momenta on each Side 

the Centre of Gravity are equal, ſo here Sum 

of all the Forces on ny Side the Centre of Percuſ- 

fen muſt be equal; and therefore, as the Centre of 

Gravity is found by dividing the Sum of all the 

Moments, by the Sum of all the ei me fo ro find 
e 


the Centre of Percuſſion' you muſt d the Sum | 
of all che Seewen unde all rhe Moments, and 
their reſpective Velocities,by the Sum of all theMo- 
ments: See more of thi in Hayes Fluxiong,P. 281. 
CENTRIFUGAL Force, All moving Bodies 
endeavour, after a rectilinear Moti becauſe that 
s the eaſteſt, ſhorteſt, and moſt fimple, When. 
ever therefore they move in any Carve, there mi 
be ſometllitig char draws them from their 
tear Motion, and detains them in the Orbit. — 
trer this Force, which is called Centriperal, ceal 
which” attracts them towards a Centre, rhe mo- 
ing Body wou d ſtrair go off in a Tangent to the 
Curve in that very Point, and o wou d get 7 2 
knher and farther from rhe Centte or Focus of 
brmer Curvilinear Motion: And char endeavour! 
e gent, is the C al Force. 
The Effect of rhis Forte is tuch, chat it a moving 
Body were to deſcribe ' a Circle, it wou d cauſe ir 
o deſcribe the largeſt, poſſible, becauſe a great 
Circle is leſs curved, and differs Ieſi from a Right 
Line chan a ſhall one: A moving Body therefore 
will ſuffer more Violence of Attraction, and con- 


| ſhorreſt Radii, A Body chereſore moving in 4 
Curve, doth every Moment endeavour by the 
Centrifugal Force to get off from a Point which is 
| the Centre of the Ark of an infinitely ſmall Cir · 
cle then deſcribed. And this Endeavour is ſo much 
the greater, by how much the Ark of the infinite- 
Circle is the Portion of a leſſer Circle ; 
o that in one and the ſame Curve the Centiifugal 
Force of the revolving Body may vary according 
to the different Points of the Curve in which it 
may at any time be, Ir may be therefore, that in 
a Curve where the Forceof Gravity in the defcri- 
bing Body is continually variable, che Centrifugal 
Force may allo continually vary in the ſame man- 
ner, and ſo that one may always ſupply the Defect, 
or abate for the Exceſs of the other, £2: conſequent- 
8 the Effect be every · where equal to the abſolute 
ravity of the revolving Body. And this as a 
Problem, vi. To find ſuch a Curve in a Vertical 
Plene, hack been pro by Mr, Bernoulli of 
Groninguen, Vid. Hiſt, de  Academ. Royal, P. 80. 
CENTRUM phi 1 
JM Pho cum LR 
CENTRUM Phonecampticum, T Se Ecb0: | 
CENTRY-BOX, the ſame with the Gueritte, 
only che former is of Wood, and the latter of 
Stone, It is made to faye rhe Century from Inju- 
he urs 1 * 3 aa cation 39383 | 
— N on the Flank d Angles of the Baſtions, 
on thoſe of the Shoulder, Jed fomntllints in the 
Middle of the Currin, | ET” 
CERT Money, quefi Certa Monera, was the He 
Money or common Fine paid by the Refiants 
Tenants of ſeveral Mannors to their Lords, In 
ſome Ancient Records this is call'd Certum Lite. 
 CERUSSE, In Phil. Thanſ. N 137, there is 
this Account of the way of making Ceruſſe  Piggs 
of clean and ſoft Lead are caſt into thin Plates, a 
Yard long and fix Inches broad ; theſe ate rolled 
round ſo as the Surfaces no where meer to touch, 
for where they do no Ceruſſe grows. Each of theſe 
is put into a Pot juſt capable of holding one; and 
upbeld by a little Bar from the Bottom, that it 
come not to touch the Vinegar which is put into 
each Por to eſſect rhe Converſion. Twenry of 
theſe a- breaſt ate put into'a ſquare Bed of new 
Horſe Dung; and each Pot is covered with à Plate 
bf Lead, and then over that with Boards as cloſe 
as can well be. This ared four rimes 
— one Heap as tis called, containing 1600 


After three Weeks the Pots ate taken up; the 
Plates unrolled, laid on Boards, and beaten with a 
Barrledore till al! the Flakes come off, which, if 
good, are chick, hard, and weighty. ' Theſe Flakes 
* wich Water between Milſtones to al- 
an impa!pable Fideneſs ; after which ds 
mouldred into'ſeveral Patcels, and expoſed ro che 
Sun ro dry, till ic become hard dn pk 120 
Tis obſerved' that ſome Pots wild yield chick 


Diſadvantage, yield few, ſmall, or none at all. 


quent y will exert more of irs Centrifugal Force 


an Flakes, while others alike ordered and 
e den * any pollüble Be of 


Sometimes the Pots ate taken up all dry, and ſome- 
rimes 


lan, i. e. Cubicularius vel Præfedt us Cubiculi; is uſed 


Leagues of the King's Predeceſſors, and i, 


CHA 


times they prove beſt ; ſomerimes they Ire taken 
up wet. the Plares that cover the Pors yield 
better and thicker Flakes than do the Rolls within; 
and the Outſides next to the Planks bigger and ber- 
ter than the Inſides next to the Rolls, and to the 
Spirits which firſt riſe from the Vinegar, 
- CESSION, is one Manner of an Eccleſiaſtical 
Bencfice's becoming void. By the Canon Law, if 
a Clerk have one Living, though under 8 Pound 
er Annum Value, and takes a Second of what 
Value ſoe ver, the former is void without a Diſpen- 
ſation; that is, tis void de Jure, ſed non de facto. 
But by Statute, if a Clerk have one Benefice of 8 
Found per Annum, or upwards, and takes another 
of any Value whatſoever with Cure of Souls, and 
without Diſpenſation, the former Living is ip 
facto, void: And this kind of Voidance of a Li- 
ving is called Ceſſion. And what is called Ceſſion in 
other Benefices, is called Creation in relation ro a 
Biſhoprick ; for if an incumbent be made a Bi- 
ſhop, his Benefice is ſaid to be void by Crea- 
tion, | 
CESSION, in the Civil Law, is putting ano- 
ther Perſon, who therefore is called the 
CESSIONARY, into the Place and Right of the 
true and proper Creditor, in any Caſe. This is 
called alſo Subrogation, : 
CE+<SOR, in Law, is one that cealeth or neg- 
lecteth ſo long to perform ſome Duty belonging to 
him, as that by this his Ceſſe or Ceaſing he incurs 
the Danger of the Law, and hath, or may have, 
che Writ Ceſſavit (lee Vol. I.) brought againſt him. 
And where it is ſaid in their Terms, the Tenant 
Ceſſeth without any more Words, it is to be under- 
ſtood, the Tenant ceaſeth ro do by his Lands or 
een et 
 CHAFERY, is the. Term for one of the Forges 
in an Iron - work, (ſee tron.) The other is called the 
Finery. n En N oY 
; CHAFE-WAX, is an Officer belonging to the 
Lord High Chancellor, who fits the Wax for the 
Sealing of Writs, and uch other Inſtruments as are 
his Order made to be ſent our. | 
 CHALCOGRAPHY, is the Art of Engraving, 
Sculpture, &c. 
— CHAMBERLAIN, from the French Chambel- 


in divers Senſes in our Chronicles, and old Books 
of Laws and Statutes : As the Lord Great Cham- 
berlain of England, Lord Chamberlain of the 
King's, Houſe, the King's Chamberlain, 13 E, 1, 
c. 41. 17 R. 2. c. 16. To whoſe Office it apper- 
taiueth to look to the King's Chambers and Ward- 
robe, and to govern the under Servants and Offi- 
cers. there. Thece is alſo a Chamberlain of any 
of the King's Courts ; as Chamberlain of the Ex- 
cheguer, 51 H. 3. Stat. 5.10 E. 3. 11. 14 E. 3. 14. 
26 H. 8. 2. There is a Chamberlain of North Wales, 
of Cheſter, of the City of London: This Officer 
is commonly the Receiver of all Rents and Reve- 
nues belonging to the City whereof he is Cham- 
berlain. When there is no Prince of Wales and 
Earl of Cheſter, the Chamberlain of Cheſter hath | 
the Receipt and Return of all Wrirs coming thi: | 
ther out of any of the King's Courts. 
In the Exchequer there be two Officers of this 
Name, who were wont to keep a Controulment 
of the Pells of Receipt and Exitws ; and kept cer- 
rain Rags of the Treaſury and Records. They 
kept alſo the Keys of that Trealury where the 
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of the Appeals, of the Faculties, 
i 


| Ancient Books, as Dooms-day Book, and the 
Black Bock of the Exchequer remain. 
CHAMPION, in the Common Law, is uſed no 
leſs for him that trieth a Combar in his own Cauſe 
than for him that fighreth in the Quarrel or Place 
of another: And according to Bracton and lome o- 
thers, it is uſed for one that holdeth by Serjeancry 
or ſome ſuch Service, of another, There is allo 
an Officer now called 
CHAMPION of the King; who at a Coronati. 
on, while the King is ar Dinner, is to ride armed, 
Cap-a-pee, into Weſtminſter Hal, and by a Herald 
make a Challenge, Thar if any Perſon ſhall deny 
the King's Title ro the Crown, he is thereby ready 
to defend it: Which done, the King drinks to 
him, and ſends him a Guilr Cap with a Cover 
tull of Wine, which he hath for his Fee. _ 
CHANCEL LOR, is a Title given in our 
Kingdom to him that is the Chief Man for matter 
af Juſtice (in private Cauſes eſpecially) next to 
the Prince : For whereas all other Juſtices are tied 
to the Law, and may not ſwerve from it in Judy. 
ment; the Chancellor hath in this the King's ablo. 
lure Power to moderate and temper the written 
Law: ſubjecting himſelf only to the Law of Na. 
ture and Conſcience, and ordering all things Fux- 
ta Æquum & Bonum. And therefore Stamford, in 
his Prerogative, c. 20. p. 65. laith that the Chancel- 
lor hath two Powers, one Abſolute, and the other 
Ordinary; meaning, that though by his Ordinary 
— = ſome * es 2 muſt obſerve the Form of 
roceeding, as the other ordi udges do; yet 
that in his Abſolute Power 3 Jo mise by 
the written Law, but by Conſcience and Equity, 
according to the Circumſtances of the Matter in 
queſtion; This High Officer now bears the Title 
of Lord High Chancellor of Great Britain. Bur there 
are others that bear this Name of Chancellor, a 


the N ; 
| | CHANCELLOR of the Exchequer ; who fits U 
in the Court and Exchequer Chamber, and with l 
the reſt of the Court ordereth things ro the Kings WW 
beſt Benefft. He is always in, Commiſſion , with 
the Lord Treaſurer for the letting of Crown Land, *f 
Oc. and hath by the Privy Seal from the King, 
ower with others, to compound for Forſeitures of leg 
Bonds upon Penal Statutes; and his Power extends 
to the Firſt Fruits Office, Ge. _ | 
. CHANCELLOR of the -Dutchy of Lancaſter, ei 
is an Officer in that Court principally to judge and WC: 
derermine all Controverſies berween the King and 
his Tenants about the Dutchy Land; and otherwil 
to direck all the King's Afairs belonging 10 th 


Courr: . = 

CHANCERY, is a Court of Equity and Cov 
ſcience, dn the Regi of 22 or 
and is not tied ſtrictly to the Letter of che Lav 
The Officers in it are, The Lor cellor, « 


Keeper of the Great Seal:  Twelye 1 


Chancery, whereof ſome are alwa ring 0 
their turn bn the Bench, as Aſſiſtants. Ihe 5. 
Clerks, who have under them about 90 Clem 
in the Nature of, Attorneys in the Court; im 
Chief Examiners, who have each of them ev 
Clerks. One Chief Regiſter, who uſually ban 
four or five Deputies, ' The Clerk of the Ci 
The Warden of the Fleet, rhe Uſher, 1 09 
Arms and Cryer of the Court. The Curfi 
and their Clerks of the Perry Bagg. The C 
Pareins, 'N 


tatiors, Diſmiſſions, Licences to Allienate, — 
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ons, Enrollments, Protections, Sul pen and of 
2 Affidavits, Go, The Sealer, Chafe- wax, &c. 
{ CHAPEL, is of two forts ; either adjoining ro 4 
— Church, as a Parcel of the ſame, which Men of 
Worth bold; ut ibidem Familiaria r ibi 
me” con'ticuant 3 or elſe Separate from the Mother 
Church, where the Pariſh is wide; and is uſual 
called a Chapel of E :ſe, becauſe Built for the Ea 
of ſuch Pariſhioners as dwell roo far froth the 
Church. Somerimes this is ſerved by a Curare, 
provided at the Charge of the Rector, and ſome- 
rimes at Theirs that have Benefit by it, according 
to Cuſtom or Compoſition, 
ter Chapels which have a Maintenance perpetual 
by ſome Lands Charitably beſtowed on them, or 
otherwiſe, without the Charge of the Rector of the 
Church; are called Frer-Chapels. | 
CHAPTER, Capirulum ; in the Canon and 
Common Law, is either Congregatio Clericorum in 
Eccleſia Cathedrals, regulars vel Collegiata ; ot Lo- 
eu in quo fiat communes traQatus Collegiatorum. 
Cowel. Thefe Chapters aroſe thus; in Ancient 
Times the Biſhops had their Clergy reſiding with 
them in their Cathedrals, to Aſſiſt them in the 
perlormance of Sacred Offices and in the Govern- 
ment and Diſcipline of the Church. And even af- 
ter Parothial Settlements were made, there 
were ſtill a Body of oy: e which continued 
with the Biſhop at his Church; and were indeed 
dis Family and Mainrained out of his Income, 
Afrer the Monaſtic Life grew into Requeſt 
and Reputation, many Biſhops choſe ro have 
wa Monks rather than Seculars ro reſide with them 
red artend them in their Cathedral. And theſe 
Title Bodies of — — dc 1 wed bens 
ame Privi 8 an i 
* bis Council Which the whole Clergy of the Dio- 
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tion. And ſome of theſe lat- | Mer 


* ro 


CHARTER, in Law, is a written Evidence f 
any Thing done between Man, and Man: And 
ſome Times Charters are called Charters F h 
King, as _ the King paſſeth any Grant to any 
Perſon, y Politick, Ge. to excuſe 4 Man 
from being empanelled on a jury: Charter? bf ar- 
d e Mos are forgiven Felovies, Ge. 
TER-LAND is ſuch Land as a Man 
hols dy Charter, 5, by Deed ot Evidence 
1 z. and this is otherwiſe called Fe- 
CHARTS uſed at Sea, are eithet the P/4i of 
cator's Charts, as tis uſually called, though ir 
ſhould indeed be rather called Wrights Chart. 
See the Word Plain Chart and Mercator in Vol. I. 
| CHATTELS, ca, is a Word which came 
to us from the Normans, why called all movable 
Goods by this Name, rhe contrary was called 
Fief, or as we now call it Fee: But now in our 
Law, Chatrels are all Sorts of Goods movable and 
immovable, except ſuch as are in the Nature of 
Free- hold or Parcel thereof. They Reckon Charrels 
| alſo to be either perſonal or rea, The Former are 
ſuch as either do belong immediately to the Perfon 
of a Man, as his Horſe, Sword, Sc. or ' ſuch 
Things as being injuriouſly withheld from him, x 
Man hath no way to retover but by perſonal 
Action. Bur Chazzels real do nor appertain to the 
Perſon, but to ſome other Thing by way of De- 
pendance, as a Box with Charters of Land, Ap- 
4 x a Tree, &c. Such r 2-55 as ne- 
| ceſlarily iſſue our of ſome immovable Thing to 2 
Perfon, as a Leaſe or Rent for Years, they call 4 
— * real. Allo to hold at will, is a Chartet 
real, 1 | i 
CHAUNTRY is a Church or Chapel thdow- 
ed with Lands or orher yearly Revenue, fot the 
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* cele had before. But by degrees their Dependance | Maintenance (formerly ) of one or more Prieſts dai- 
ho firs upon the Biſhop and Relation to him grew lefs and | ly Saying or Singing Maſs for the Souls of the 
d with leſs; and then they had diſtinct Parcels of the Bi- ors, and ſuch others as they ſhall appoint. 
Kings ſhop's Eſtate Aſſigned for their Maintenance; at | CHEMICE, thi Art of Caſting Figures in Me- 
1 wilt the Biſhop had little mote left than the Power | tals. | : 
Lands, d Vifiring them. And on the other hand, theſe] CHEST-ROPE, in a Ship, is the ſame with 
King, itular Bodies did by degrees alſo loſe their Privi- | tlie Gueſt or Gift-Rope, and is added to rhe Boat- 
raresof leges; particularly that of chuſing the Biſhop, for | Rope when the Boat is rowed at the Stern of the 
extends {WM vbich rhe A England had a long ſtruggle Ship, — from Shearing; i. e. from ſwing- 
aich the Pope, but at laſt Hen. 8. got this Power | ing to and fro. | eg 
Acalter, I veſted in the Crown, and now the CHILIADS are the Tables of Logarichms, and 
ige and Chaprer have only the Shadow of ir. ſo called becauſe they were ar firſt divided into 
ing ad The ſame Prince did alſo reject the Monks out | Thouſands. Thus in the Lear 1624. Mr. Briggs 
herwil ef theſe Cathedrals and placed Secular Canons in | publiſh'd a Table of Logarithms for 20 Chiliads of 
"xo their Room. And thoſe whom he thus Regulated | abſolute Numbers, and again for 10 Chiliads more, 
e called Dean and Chapters of the New Founda- | and then for one more; chat is, for 31 Chiliads, 
nd Cov im: As are Canterbury, Winchefter, Worceſter, | The Book is called Arithmetica Ligers thmica. 


Ely, Carliſle, Durham, Rocheſter and Norwich; an 

Cob ſuch ſort are the Chan of the five New Sees, 
if Peterburgh, Oxford, Glouceſter and Briſtol, ro 
hich may be added Weſtminſter ; though this 
t Biſhoprick is now ſunk, and the Monaſtery 
* into à Collegiate Church by Queen Elixa- 


4 . * 

CHAPTRELS, in Architecture, are the ſame 
nth Impuſt: ; and ſignify thoſe Parts on which the 
tet of Arches ſtand. Their height or thickneſs 
ught to be equal to the breadth of the lower part 
If the Key Stone. 

CHARGED CYLINDER is thay Part of che 
res b. grear Gun where the Powder and Ball 
e placed. 

CHARGE of Lead is 36 Pigs, and each Pig 
ontains 6 Stone wanting 2 Pound; 5. +, every 


A. D. 1628. Adrian Vlacq publiſh'd this again, 
with a Supplement (according ro Mr. Briggs's 
Direction) of the Chiliads before admitted; in all 


eh 101 Chikad:s, 4, 

CHINALKRY, in our Law, ſignifies a Tennre of 
Land by Knighes Service, or by Obligation to 
perform ſome Martial or Miliraty Office to che 


Lord. | : 
CHISSELS uſed in Joynery and Ca | 
are of ſeveral Kinds; 1 . Former, Eick 
is uſed firſt of all before the Paring Chiſſel, and 
juſt after rhe Work is ſcrib'd, and a little without 
the ſcribed Stroaks, and with irs Bafil outwards. 

2. The Paring Chifſe! hath a very fine ahd 
ſmooth Edge, and tis uſed to pare off, or ſmoarh 
the Irregularities which the Foymer makes. This 
is not ſtrack with rhe Mallet as che Forme is, but 


” 


ſone (here) is 12 Found. 4 


preſſed wick the Shoulder of the Work- man, — 


— * 
* ” 
— = 


— — — — =, 
* 
. 


— —— —ö— ͤœũ — 


®.. 


— 


— — — 
- - 


— — — — — — — 
- 


af . 


8 


CHO 


CHY 


bolds the Chiſſe! between the Fore and Jule Fin- 
gers of his right Hand, and with the two middle 

ingers clutched upon it. 1 

3. The Skew Former, which is a Chiſſel uſed for 
cleanſing Acute Angles by the Point or Corner of 
its narrow Edge, and where the Angles of other 
Chiſſels cannot came. © Vw 1 

4. The Mortgſt Cbiſſel is narrow, but very 
chick and ftrong to endure hard Blows with the 
Mallet, and tis ground to a very broad Baſil; its 
Uſe is to cut deep ſquare Holes in the Wood, 
which are called Morteſſes : Theſe are of ſeveral 
Sizes, according as the Breadth of the Morreſſes 
require, | AP 

3. The Gouge is a Chiſſel with a round Edge, 
one Size of which ſerves to prepare the Way for 
an Augre; and others to cur ſuch Wood as is to 
be rounded or hollowed, &c. 5 
6. Socket Chiſſels are ſuch as are chiefly uſed by 
Carpenters, - and have their Shank made with a 
hollow Socher at the Top, to receive a ſtrong 
wooden Sprig made to fir into that Socket, with a 
ſquare Shoulder above it; which makes them 
very ſtrong to bear the heavy Blows of the Mallet. 
They diftingiuſh theſe Socket Chiſſels according to 
the Breadth of the Blade, and call them half 
Inch, three quarter Inch Chiſſelt, Inch and half, 
Two oo and _ iT —_ ans has 

7. The Ripping Chiſſel is a Socket Chiſſel about 
an Inch fr Sg having a blunt Edge with no 
Baſil roit ; its Uſe is to rip or tear two Pieces of 
Wood faſtened together from one another, by 
forcing in the blunt Edge between the two 
Pieces. . 
CHORDS. On all plain Scales, and particular- 

ly on the Sector, there is a Line draun called the 
Line of Chords, whoſe Uſes are very numerous ; 


as, 


1, To meaſure the Quantity of any Angle plain 


given, 


With 60 of the Chords, and one Foot of the 
Compaſſes in the Vertex of the Angle, ftrike an 
Arch between the Legs of the Angle, and then 
raking that Arch in the Compaſſes, and applying 
the Length of the Chord which ſubtends it to the 
ſame Lines of Chords, you vill find the Quantity 
of the Angle by the Numbers there placed. 


2. By the Chords on the Sefor to divide any Circle 
into its proper Degrees, and to meaſure the Quan- 
tity of any Arch f a given Circle. 


Apply over the Radius of the Circle between 
60 and 60 in the Lines of Chords; and then if 
you take out the parallel Chords of 1 Degree, &c. 
and apply them to the Circumference of the Cir- 
cle given, they ſhall divide it into its proper De- 
grees: And the Degrees of any Arch be 
known by entering the Diſtance berween irs Ex- 
tremities in the Sector, parallel to the Radius be- 
tween 60 and 60; or by ſo applying it into the Se- 
cor, that ĩt fall on the ſame Numbers in each Leg. 


3. To divide the Circumference of a Cirele into any 
Number of equal Parts, or to inſcribe any regular 
Figure in a Circle. 


Divide 360 by the Number of equal 


ber of Degrees, whoſe Chord apply d round the 

ircumterence will divide it as requir d, as if you 
would divide any Circle into 32 equal Parts, Ser 
the Sector to the Radius, and then dividing 360 
by 32, the Quotient is 11, 15/: The Chord of 
which taken off parallelly, will divide the Circle 
into 32 equal Parts; or into the Points of the 
Mariner's Compaſs. 0 

CHOREPISCOPI were antiently Rural Biſhops 
delegated by the prime Dioceſan 5 bur their Au- 
thoriry became ined by ſome Councils, and 
their very Office by Degrees aboliſh'd ; after whom 
the Rural Deans were ſo commiſſioned to exer- 
ciſe Epiſcopal Iuriſdiction, till inhibited by Pope 
Alexander III. and the Council of Tours. 

CHRISM was antiently (in Times of Popery) 
Confection of Oil and ſwert Balſam, which was 
conſecrared by the Biſhop, and uſed in Baptiſm, 
Confirmation, Extreme Unction, GS. 

CHRISOM, Chriſmale, was the Face-cloth et 
Piece of Linen laid over the Child's Head when 
it was baptized : Whence in our Weekly Bills of 
Mortality, ſuch Children as die in the Month are 
called Chriſoms, 

CHOROIDES is the fourth Coat of the Eye, 
lying under the Sclerozick; it hath many little 
Glands which ſeparate a black Liquor, which 
tinges the Inſide thereof, otherwiſe of a white Co- 
lour, in order to hinder the reflected Light from 
diſturbing or confounding the Pictures of Obj 
from being truly repreſented on the Retina. 

Coat hath a Hole before, which is called the Pi- 
pilla, which ſerves ro admit Light and Colours in- 
to the Eye. 

CHRONOLOGY Authors on this Subject are 

F. Bap. Riccioli Chronologia Reformata. 2 Tom. 
Bonon. 1669. 

Guil. Beveregii Inſtitutiones Chronologice, * 

Mar. Boxbornii Chrons/ogia. 

Sethi Calviſii Opus Chronologicum. 

Alſtedii Theſaurus Chronologicus. 

Meſlini Chronolog, Theſes & Tabulæ. 

Helvici Chronologia. 

Fo. Scaliger de Emendatione Temporum, 
Stranchii Chronolog. 

CHRYSALIS, a Term uſed by the modem 
Writers of the natural Hiſtory of Inſects, for the 
ſame wit M mpha; which ſee. Indeed the Word, 
as well as Aurelia uled in the ſame Senſe, ſeems to 


imply a peculiar Yellow or Golden Colour in the n 
Nympha ; but this is purely accidental, and is by I. 
no means found in all Nymphæ: Though ſome ¶ ca 
confine this Word Chryſalis to the Nymphe of But ce 
ter-flies and Moths only, See Swammerdam Hif. Wo 

eneral, Sect, 2 An 


Inſect. a 

CHURCH. SCO T, Payment or Contribution; 
by the Latin Writers was frequently called Primine 
Seminum, becauſe it was at firſt a Quantity d 
Corn paid to the Prieſt on St. Martin's Day as tht 
firſt Fruits of Harveſt : This was enjqyn'd by tbe 
Laws of King Ina, c. 4. and by Canute c. 10. bu 
after this, it came to ſigniſie a Reſerve of Com 
Rent paid to the Secular Prieſts, or to the Rel- 
gious; and ſome Times was taken in ſo gener 
a Senſe, as to include Poultry or any other Provr 
fion that was paid in Kind to the Religious. 1 

CH YR RAPHUM, in the Saxon Times 
ſignified any publick Inſtrument of Conveyanc 
atteſted by Witneſſes : This the Normans called 


Parts re- 
quit d, or by the Number of the Sides of the — 


& wi; 


gular Polygon, and the Quotient will be a Num- made their Deeds of Mutual Covenant in a $i 


Charta. 
To ent Frauds and Concealments, tb) ff 


CIR 


CLV- 


— — 1 3 
| the and id Refer or in a Part dd Counter Pare, u I have found (faith | | 
you the ſame, 9 cer of Paper or Parchment; and 2 [o e 2 22 2 
Set middle, between the two — hr they ne the 1 — we mr «. thah 
; 360 Capital Lerrers of the Alpha ng the entire e TIED 
d of the Word Syngraphies in the like great 15 ding bs cr r ir —— not be too big) ; and 
arcle then :alliated or eyr the ſaid Sheer aſunder in an ja — again, uſe hereby too much is raken 
the dented Manner, which being deliver d to the two away, ho it — fifrh, and then diminiſh it 
11 
arching wi another, like e 
Au- our — Ah Indentures, or like Tallies in Wood. of the odd — 2 9 
and And when this prudent Cuſtom had for ſome time CIRCULAR-LINES, in Mathemati 
hom rrevaild, the Word Chirographum was apptopria- | ſuch ſtraight Lines as — divided from the cks, are 4 
exer-· ted to ſuch 3 Writmgs. made in the Arch of a Circle; fach as Sines 
Pope CIMA, in , is a ſomne- ents, Secants, b. an Account of the Con- 
what reſemblitſy an $5. Vivi makes ir of — of which you have under the Word Scale 
TY) andy. Mn Our Work- in Ve. 
* WIEN) U CIRCULAR- VELOCITY is a 
-riſm, in Archirecture, is whar our | new Aſtronomy, —— 
call an O-- C. 9 Planer er Revoivieg 
Body which is meaſured by 
— CIMATIUM, SEE — 
0 Ornament of t 
ills of CIMATUM, | Capital; ir ſtands juſt 
th are = above rhe and —_ a 
| Filer over ir, 
Eye, 
little . CIRCLE. bs js Qin, or the Squaring of 
which the Circle. to Mr. Leibnit s 
e Co- 7. Philo. 5, 4 19 be ene as twofo 
from WI viz. either by Catculation,' or by Linear Conſtru. 
* nion: And each of - theſe may ounce — oy 
exict, or elſe almoſt ſo; *or 
he Pu- theſe, ir which is done ene 
urs in: Calculati be ealſed the h yrical — as 
thar which Þ:S0e'by exy@ Linear Contratts J 
ect are . oy r which is done by 8 5 
202 8 — Colftruiion 
a te Capps be oa the e al 
onl as cal 
my Fey 4 . . a fa Circle; as ſuppoſe by 4 5 deferibed 
Abe t e e eanbe®'s on the Ceaere of AnraGtion $: and the Circulat 
by Ceulem, Ness and Hugenius ; and" ochere have Velocity of a Body moving from B to C, is Aa- 
given ſeveral Mechari ſur d: by the Ark BC. 
The accurate Ge Teametrical Conſtruction thay . CRCEHNSCRIBED Hyperbola is one iat cuts 
be had, by which not an entire Circle may | its own leery, and comnine the Fares cut of 
be meaſured of ſquared, Hur, any Section oe irc within ite own * See Curves, | 
nodem il « it alſo : Indeed this is by ab'exa@ and ordinate | ; - CIRCUMS 2 are ſuch Things, which 
for the Motion, bur it is in thoſe that they call Tranſcen- " they are not eſſentjal to any Action, do yer 
Word, dental Curves; which, ſaith Leibnitz, are errone - fome Way affect ir. And they Reckon that ſome 
zems wo ouſiy accounted Mechanical, for they are as Geo- Circumſtances are purely Phyfice!, which dom t con- 
in the Wl metrical as thoſe which are commonly fo eſteem d: nect any moral · Cood or Evil vil wich an Action; 
id is / Though indeed they are not all Algebraical, nor ach as killin 1 eee Ham 
h ſome I can they be reduc'd to Algebraick Equations of f Sc. And ot 
of But- ¶ certain De becauſe they have Degrees proper 
m Hi. Wo — and though 1 are yer | rende 

Analytical. 

The Anahtiel Quadrature may be again ſubdi - of * ſum them all WE Verſe; 
vided into 3 Kinds, the Analytical —— 
the Algebraical and the Arithmetical. *, quid, ubi, qui bu andi, cur, quomeds, 

The Analytical Tranſcendent is to be obtain d, ack Vid. White's Ethicks, p. 13. 
wonęlt others, by Equations of Degrees Inde - 

nite, hicherro conſiderd by; as if X. X be = | CIVIL Law. The Civil Lows wy mn 

o and X be 1 at this Day in on ens Marion withour ſome 
RE rene with — 
en e Algebraical is done by gar, ir- mo it, or general or part 
x Provi tionally Vulgar, or by the Roots of common ir wilt, or Fre or prin a great 
$. quations; which, for the general Quadrature oſ E is, : 

Times, {Wie Circle, or its Sc HRors, is indeed im In Turks the Fuftinien Su Code i only uſed: 
veyanct WY There remains therefore the Arithmerical Way, In Iraly the Canon Law and Cuſtoms have ex- 
1 — is perform'd by certain Series exhibiting } cluded a good Parr * it, In Fenice Cuſtom bath. 

he Wand of the Circle exact, by a Progreiſion | almoſt an abſolute Government, In the — wary 

"ts, tbe) Terms (Kft) Racional 5 ſuch as I ſhall here r bear 
a Seri! pound. | ſway. In Ni and Leih the 
1 Vol. II. & and 
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and Laws of the Lombard: are ſaid to prevail. In 
Germany and Holand the Civil Law is eſteemed. to 
be the Municipal Law; but yet many Parts of ir 
are there grown abſolute; and others are alter d 
either by the Canon Law, or a different Ulage, 
In Friez eland it is obſerved with more ſtrineſs, 
But in the Northern Parts ot Germany the Jus Sax- 
onicum, Lubecenſe or Culmenſe is preferred before 
it. In Denmark and Sweeden it hath ſcarce any Au- 
thority at all. In France only a Part of it is re- 
ceived, and that Part is in ſome Places as a Cu- 
ſtomary Law; and in thoſe. Provinces neareſt to 
Italy the Municipal written Law. In Criminal 
Cauſes the Civil La is more regarded in France, 
but the Manner of Tryal is regulated by Ordi- 
nances and Edicts. The Civil Law in Spain and 
Portugal is corrected by rhe u Regium and Cu- 
ſtom. In Scotland the Statutes of the Sederunt 
Putt of che Regis Majeſtatm and their Cuſtoms, 
controul the Civil Law. 5 

CLAMP NAILS, are ſuch Nails as are uſed to 
faſten on Clamps in building and repairing o 


Ships. 

CLAMP. When a Piece of Board is fitted 
with the Grain to the End of another Piece of 
Board acroſs the Grain, the former Board is ſaid 
to be clamp d. And thus are the Ends of Tables 
uſually clamp'd, to keep them from warping or 
caſting, : 

CLARO-OBSCURO, is a Term in Painting; 
and fignifies the Art of diſtributing Lights and 
Shadows advantageouſly, as well on particular 
Objects as on a Picture in general. On particular 
Objects 'ris neceſſary ro give them an agteeable 
Roundnels and a convenient Relieve ; and in the 
Picture in general, ro expoſe the Objects with 
Pleaſure to the View of rhe Spectators, by giving 
the Eye an Occafion to reſt; which is beſt done 
by an happy Diſtribution of great Lights and Sha- 
2 which by their Oppoſition ſet off one a- 
nother N 

CLASP-NAILS, are ſuch whoſe Heads are 
brought into a little Compaſs, ſo that they will 
ſink into the Wood, and when drove home, let a 
Smoothing Plane go over them. | 

CLENCH.- NAILS, are ſuch as will drive with- 
out ſplitting the Boards, and draw without break- 
irg. They are uſed by Boat and Barge Builders; 
and are proper for any Building with Boards that 
muſt be taken down again: For fine Work they 
are made with Claſp- heads. 

CLEPSYDRA. In the Memoits of the French 
| Royal Academy for Apr. 1699. there is an Ac- 
count, by Mr. Varignon, of a General and Geo- 


metrick Method ro make Clepſydre or Water- Clock: 


with any kind of given Veſſels; and with any gi- 


ven Orifices for the Water ro iſſue out at, and ac- | 


cording to any given Velocity of the Water's De- | . 


ſcent. 


CLERK This Word did Anciently Ggnify a 


Secular Prieſt, in Contra -diſtinction to a Religious 
or a Regular. Bur by Degrees it came to be in 
general attributed ro every Scholar, and at laſt was 
common to every Scribe and Notary ; and hence 


ſo many of our Law Officers have the Title of 


Clerk. 21-40 ; 
CLINCH-BOLTS, in à Ship, are futh as are 
Hammer at thoſe Ends | 


clinched with a rivetting 


which come through. * 
CLOSE-FIGHTS, are, aboard a Ship, ſuch. |, 
Bulk-heads as are in a cloſe Fight put up fore and 


aft in the Ship, for the Men to ſtand behind them 


flater⸗ 


| Shivers, to keep them from 


ſecure, and fire upon the Enemy; and if the Ship, 
is boarded, to ſcour or clear the Decks. 22 

CLOVE, is a Weight of Cheeſe containing the 
32d Fore of the Weigh ; and ſo is 8 Pound by 9. 
ac i... 5.5 | 

CLOUTS, are thin Plates of Iron nailed on 
that Part ot the Axle Tree of a Gun-Carriage 
which comes through the Nave, through which the 
Lins-pin goes. 

CLOUT-NAILS, are ſuch as ate com 
uſed for nailing on of Clouts (or Plates of Iron) to 
the Axle Trees of, Carriages ; and are proper to 
faſten any Iron to Wood. 

COCCYGAUS, is a Muſcle of the Os Coceygi, 
ariſing Tendino Curnom from the acute Proceſs of 
the Os Hebium, between the Ligament that reaches 
trom thence to the Os Sacrum, and one of the 
Heads of the Gemins ; from a narrow Beginning 
ic gradually dilates its ſelf into a thin fleſhy Belly, 
interſperſed with ſome tendinous Fibres, It is in- 
ſerred into the whole Length of the Os Coecygs, 


lly, 

Its Ule is to draw that inwards or forwards af. 
ter the Excretion of hardned Feces, &c. This 
Muſcle was firſt diſcoverd by Dr, Dougl# : See 
his Myogr. Comp. Specim, | 

COCKET, is a Seal appertaining to the Queen's 
Cuſtom-Houſe : And ale a Scroll of Parchment 
ſealed and delivered by the Officers of the Cu- 
ftom-Houſe to Merchants, as a Warrant that their 
Merchandize be Cuſtomed. This Word is uſed 
alſo in the Statutes of Bread and Ale, made 15 H. 
3. where there is mentioned Cocker Bread, 
ſeveral other kinds: And it ſeems to have been 
Sea-Bisker, which ps had then ſome Cecker 
Mark or Seal ; or elle was ſo called from its being 
deſigned for the Uſe of the Ceck ſwains or Seas 
men... c ; Thy | 

COCKS, aboard a Ship, are little ſquare Pieces 
of Braſs with Holes in wo 4 and put into Wooden 

1 and galling 
which they move, 
COCK-WATER, is a Stream of Water brought 


by the Pins of the Blocks in 


in a Trongh through a long Pole, in order to waſh WM © 
our the Sand of the Tin Ore into the Launder, * 
while it is brufi in the Coffer of a Stamping-Mil: Wl | 
See Tin, * | | ho 
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COCHLEA, is one of che Mechanical Powers, 
conſiſting of a Cylinder ſulcated or hallowed in a 
Spi | Manner, and moviog or turning in a Box or 

ut, cur ſo as to anſwer to it exactly. Now the 
Power or Force of this Engine may be thus Efti- 
mated : Suppoſe in the — annexed the Weight 
e the Turn of the Male Screw 
C4, by means of the Handle or Lever BC. Tis 
plain chat in one Revolution of the Cylinder AC, 
the Weight can be raiſed no more than is the Di- 


- Rance between any of the two adjoining Leaves of 


che Screw; and that the Power moves as far as is 
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the compaſs of one Revolution: Thar is, the way 
of the Power to that of the Weight in the ſame 
time, is as the Ambit of the Power in one Revo- 
lution of the Cylinder, to the Diſtance between 
any two Contiguous Leaves of the Screw, Where- 
fore the Celeriry of the Power to that of the 
Weight will be in. the ſame Ratio. And conſe- 
quently, if you apply a Power, which ſhall be co 
the Weight to be raiſed , as the way of that Fow- 
erin each Revolution, ſhall be co the aforeiaid Di- 
ſtanceberween any two next adjoining Leaves of 
the Screw ; the Power ſhall be in equzlibrio with 
the Weight, and therefore being encreaſed never 
fo little more ſhall raiſe ir. This Power is plainly 
a Combination of the Leaver and the Ax# in Pe- 
686 CL, is Schedule or 8 pplement 4 
DICIL, is a 8 e or Su to 
Will or other Writing. Tis uſed as an Addition 
to a Teſtament, when any thing is omitted which 
the Teſtator would add, Explain, Alter, or Re- 
tract; and is of the ſame Nam: with a Teſta- 
ment, bur that ir is without an Executor : So that 
a Codicil is a leſs Solemm Will of one that 
Dies either Teſtate or Inteſtate, without the A 
intment of an Heir, Teſtate, when he that made 
is Codicil, hath either before or atrerwards made 
his Teſtament, on which that Codicil depends, as 
to which it refers. Inteſtate, when one leaves be- 
hind him only a Codicil without a Teſtament, 
wherein be OLE OY 00 paid by tlie 


— — 
Heir at Law, and not by any Heir Inſtituted by a 
Will or Teſtament. 22 firſt came in uſe in 
the Time of Auguſtus, A Codici! as well as a 
Will may be either written or nuncupative. Inſti- 
tute of Imp. or Civil Law. 3 

COF is a long ſquare Box of the firmeſt 
Timber, about 3 Foot long, and 1 Foot broad, 
wherein Tin Ore is broken to Pieces in a ſtamp- 
ing Mill. See Tin. KA. 
COFFERER of the King or Queen's Houſe- 
hold, is a principal Officer in the Court, next un- 
der the Controller ; that in the Counting-houſe and 
elſewhere at other Times hath a ſpecial Charge 


| CO of other Officers of the Houſe 


their good Demeanour and Carriage in their Of- 
fices, ro all which he pays their Wages, Vid. 39- 


Eliz. e. 7. | 
COHESION of the Parts of Matter. Sit Ia. 


| Newton at the end of the Latin Edition of his Ad- 
| mirable Op 


ticks, concludes from the Coherence of 
the Parts of hard and ſolid Bodies, chat their Par- 
ticles do Attract one another by a certain Force; 
which acts maſt intenſely when the Particles touch 
one another: at ſome little diſtance it produces thole 
Chymical Effect or Operations, which you will f 
an Account ot under the Word Atreraction, and 
which doth not extend to Remoter Diſtances, as far 
at leaſt as Senſe can determine 5; and indeed tis 
hardly ble to Account for the firmneſs and ſo- 
lidiry of many Bodies; which have either a vaſt 
number of Pores, or Meatus in them, and conſequent- 
ly whoſe Particles cannot touch one another with 
their whole Surfaces, without ſuppoſing that thoſe 
Particles be either ſtrongly Compreſt together, or 
do ſtrongly Attract one another. But it doth not 
ſeem reaſonable to attribute this Cohæſion of the 
Parts of Matter to any Preſſure of the Ether, as ſome 


have imagined, becauſe there is no certain t- 


ment of che Exiſtence of any ſuch thing as 


Ether, nor if there were, would it be eſſectual to 


| Solve this Phznomenon, an) mors than it is for 


many others, which they Account for only by this 
means. Bur this mutual Attraction of the Part: 
cles of Matter within ſuch very narrow Bounds 
and Limits, which ſeems to be as much the Law 
of Nature, as Gravity, &c. will fairly Account 
for this hitherto Inexplicable Phenomenon. Dr. 
Cheyne takes into Conſideration the Plainneſs of the 
Surfaces of the Cohering Parts of Matter, in or- 
der to Account for this Property; which indeed 
ſeems, a neceſſary requifire. He thinks we may 
ſuppole ſome of the Primary Atoms of Marter of 
blen Bodies are Conſtituted, to be tetminated 
with plain Surfaces on all Sides: And Such pro- 
duce Bodies of the ſtricteſt and firmeſt ; 
others may be terminated y with Curve as 
well as partly with plain Surfaces, and theſe Com- 
bined may produce Bodies of a Middle Degree of 
Coheſion, and ſuch as have Surfaces entirely Curve 
may produce Fluids, Sc. But this will not do a- 
lone, for though ir will bring Bodies to immediate 
Guns ir will not keep t 6 there, 20s wy — 
them from being 2 y any Force, how 
ſmall ſoever: And the Fluids which ſurround, our 
Globe, as the Particles of Light and ir, will ger 
in berween the Surfaces of Bodies when they are 
at any Diſtance greater than the Diameter of che 
Conflicuent Warn es of thoſe Fluids, and ſd by. 
their lateral Preſſure will deftroy the, Efficacy of 
chat Attractive Force by which Bodies Cohere. 


For ſince Light and Badies Act mutually one upon 
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to recede one from another (ſee Air and Light 
they will render that part of Attraction whereby 
Bodies Cohere, altogether inſenſible at any Dift- 
ance greater than the length of the Diameters of 
the Particles of theſe Fluids: So that the Force 
by which Bodies Cohere, cannot Act but at very 
imall Diſtances, and certainly is much greater in im- 
mediate Contact, than at any Diſtance how ſmall 
ſoever. * b 

COLAPTICE, is the Art of Carving or Cut- 
ting the Reſemblances and Figures of Natural 
Things in Stone. The Term for the Artiſt here 
is Lit hoxos. N 

COLD. It hath been obſerved by Mr. Geoffrey 
in a Diſcourſe which he Read before the French 


oyal Academy of Sciences; and which is menti- | pon 


oned in Phil. Tranſ. N. 274.) that a Mixture of the 
greateſt part of all the ſeveral Kinds of Salts, in 
many Liquors is accom 
gree of Coldneſs, notwithſtanding the violent Fer- 
mentations which ſuch Mixtures do ſometimes pro- 
duce, As indeed the Learned and Ingenious Dr. 
Slare had before Experimented (See Phil. Tranſ. 
N. 150.) in a Mixture of an Acid Menſtruum, and 
the Volatile Spirit of Humane Blood. Mr, Geoffrey 
found that pouring but half an Ounce of Sal Ar- 
moniac into three Ounces of Spirit ot Virriol tho 
a very violent Fermentation enſued, yet the Spirit 
of Wine in the Included Thermometer deſcended 


three Inches and a half. 
COLDSHIRE Iron, is ſuch as is Brittle when it 
is Cold; See Iron. | 


COLLATION, is the Beftowing of a Living 
on a Clerk by an Archbiſhop or Biſhop, when that 
Living is the Biſhop's or Archbiſhop's own Gift; 
But when the Living is in the Gift of another, the 
Biſhop is faid to give the Clerk I»ſtirution into it, 
on the Patrons Preſentation, and the Arch Deacon 
gives him Indu#ion into it on the Biſhops Mandate, 
as well from Collation as Inftirution, 

_ © COELATIONE Heremitagii, is a Writ where- 
by the — Conters the keeping of a Hermitage 
upon a Clerk. 

" COLLEGIATE Churches, are Churches Built 
and Endowed for a Body Corporate of a Dean or 
other Preſident and Secular Priefts ; as s or 

Prebendaries in the ſaid 3 _ as 0 with 

us, Weſtminſter, Windſor, Rippon, N volver s 

ton, — 3 Mancheſter, c. None of theſe 

Collegiate Churches are Epiſcopal Sees or Ca- 

thedrals. 

COLLUM Minu Uteri, is the Cavity of the 
Womb next its internal Oriſice, where it is more 
Contracted than ir is at the Bottom. 

COLONNADE, in Architecture, is a Range of 
Pillars running quite round a Building and ſtanding 

within the Walls of it. 

COLOUR, in a Law Senſe, is a Plea that is 

bable, though in Truth Falſe; and hath this 

End; to draw the Tryal of the Cauſe from the Jury 

to the = 7 | | 

COLOUR of Offce, is always uſed in the Law 

in an Ill Senſe, ſignifying ſome Ill Act done under 

Countenance of an Office; and ſo tis oppoſed to 

Virtwe Officis ; which is always taken in the beſt 

Senſe ; and implys a Man's doing a Righr and Juſt 

Thing under the Execution of his Office; | 

® COLOUR. It hath been obſerved, that tran- 

ſparent Subftances, as Glaſs, Water, Air, Sc. when 

made very thin by _ blown into Bubbles, or 
otherwiſe formed into Plates, do exhibir various 
| Eoloury according to their various Thinneſs, al- 


ied with 4 Senfible de- | p 


though ar a greater Thickneſs they appear very 
clear and colourleſs. About theſe Sir Iſaac Newton, 


in his Opeicks, Book 2. made many Excellent Ob. 


ſervations ſerving to illuſttate and demonſtrate the 


As, 1. By compreſſing two Priſms hard toge. 
ther, ſo that their Sides, which by chance were 2 
little Convex, might ſome- where touch, he found 
the Place where they touch d to become abſolutely 
tranſparent, as if they had been there but one con- 
tinued Piece of Glaſs: For when the Light fell ſo 
obliquely on the Air between them in other Places 
as to be all refleRed,it ſeemed in the Place of Contact 
to be all tranſinitted, inſomuch that when look d 
, ir appear 'd like a little dark Spot, and when 
look d through, it ſeemed like a Hole in chat Air 
which was formed into a thin Plate by being com- 
reſſed between the Glaſſes; and through that Hole 
all Objects that were beyond ir might be ſeen di- 
ſtinctly, which could not be ſeen at all through o- 
ther Parts of the Glaſſes where the Air was inter- 
jacent. By the Priſms hard together this 
Spot would conſiderably b . 


2. When the Plate of Air, by turning the Priſms 
about their common Axis, became ſo little inclin- 
ed to the incident Rays, that ſome of them began 
to be tranſmitted, there aroſe many ſlender Arks 
of Colours in it, which increaſed by continuin 
the Motion of thoſe PAſms, and bended more 
more about the ſaid tranſparent Spot, till th 
were compleated into Circles or Rings encompaſ- 
ſing ir, and aſterwards continually grew more and 
more contracted, Theſe Arks at their firſt Appea- 
rance were of a Violet and Blue, and between were 
White Arks of Circles, which preſently, by conti- 
nuing the Motion of the Priſms, became a little 
ringed in their inner Limbs with Red and Telow, 
and to their outward Limbs the Blue was adjacent: 
The Morion of the Priſms round their Axis bein 
continued, theſe Colours contracted more — 
more, ſhrinking towards rhe JYhiteneſs on either 
Side of it, till ar laſt they totally vanifhed into it, 
and then the Circles in thoſe Parts appeared Black 
and White, without any other Colours intermix- 
ed; but by farther moving rhe Priſms, the Co- 
lours would emerge out of the Whitenels again. 


In his 4th Obſervation he conſidered more nice- 
ly the Order of the Colours ariſing out of the 
white Circles, according as the Rays became leſs 
and leſs inclined ro the Plate of Air ; and by ufing 
rwo _ Glaſſes of pretty long Teleſcopes, he 
obſeryed rhe Succeſſion and Quantity of the Co- 
lours to be thus: Next to the Pellucid Central 
Spot ſucceeded Blue, White, Yellow and Red; 
the Blue was ſo ſmall that he could not diſcern it 
in the Circles made by the Priſms, nor could he 
well diſtinguiſh any Violet in ir, but the Yellow 
and Red were pretty copious, and ſeem d about as 
much in Exrent as the White, and four or five 
times more" than the Blue, The next Circuit or 
Order of Colours ſucceeding and compaſſing theſe 
were Violer, Blue, Green, Yellow, and Red ; 
and theſe were all copious and vivid, except the 
Green, which was very little in Quantity, 
very faint and dilate. the other four the 6 
ler was the leaſt in Extent, and the Blue leſs than 
the Yellow and Red. The third Circuit or Order 
was Purple, Blue, Green, Yellow, and Red ; in 
which the Purple ſeemed more Reddiſh than the 

; - - k | y ; E Violet 
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Violer in the former Circuir ; and the Green much 
more conſpicuous, and as vivid and copious as any 
Colour there but the Yellow ; but the Red be- 
gan to look faded, and very much inclining to 
Purple. After this ſucceeded a fourth Circuit or 
Order of Green and Red : The Green was very 
copious and lively, inclining on one Side to Blue, 
on the other ro Yellow, But here was neither 
Violet, Blue, nor Yellow, and the Red was im- 

rfect and dirty. Alſo the ſucceeding Colours 

came more and more imperfect and dilute, till 
after three or four Revolutions they ended in per- 
tect Whireneſs, 


— 


che Thickneſs of che Air lying between the Glaſ- 
ſes, by which each Colour was produced: And in 
the 7th gives a Table of ir in all the Obliquiries 
of the Angle of Incidence : (See 47) In the ↄth 
he ſhews, chat the Air between the two Object 
Glaſſes exhibired ings of Colours, as well by 
tranſmitting Light, as by reflecting ir ; which he 
found by looking through the Glafſes. Bur the 
Central was now Hhite, and the Colours op- 


A 


| poſite ro thoſe made by Reflexion in the former 
Caſes; 5. e. thoſe, Parts of the Glaſs were now 
Ne Black which before were White, & vice verſa ; 
An and thoſe which were then Red were now Blue, 
ks which were then Yellow, were now Violer, 
— Sc. g 9 
1 In the 1oth he found, that by. wetting the Ob- 
p jet Glaſſes a little at the Edges, the Water crept 
nd I fowly in berween. them, whereby the Circles be- 
ea- I came leſs, zd he. Colours more faint; and he 
ere found the Djamexers of the geloured Circles made 
1 now by Water to thoſe before made by Air, to be 
rele about ſeven to eight; and that if any other Medi- 
low, ur, more or leſs denſe than Water, be compreſſed 
ent: between the Glaſſes, their Intervals ar the Rings 
in cauſed thereby, will be to thoſe made by Air, as 
an the Sines meaſuring the Refraction out of 
ther thar Medium into Air. 
u, | 
ack In the 12th he found, that b Viewing theſe 
NIX Rings in a darkened Room, they me more vi- 
Co- fible and diſtinct, and appear d ina greater Num- 
n. ber. | 


In the 13th Obſervation he found, chat w 
the Priſm was made to turn round its Axis, ſo that 
all the Colours might ſucceſſively fall on that Part 
of the Paper which he ſaw b Reflection from 
vely 


chat Part of the Glaſſes where the Circles a 

ed, ſo that all the Colours might be — 
reflected from the Circles to the Eye while it was 
held immovable; he found, I ſay, that the Cir- 


cles which the Red | Light made, were manifeſtly 
bigger than thoſe e by the Blue and Violet ; 
dir was pleaſant to ſee them gradually ſwell and 
contract, according as the Colour of the Light 
was changed: And in the 14th Obſervation, he 
found then the Contraction or Dilatation of the 
Colours was ſwifteſt in the Red, and ſloweſt in 
the Violer, and in the intermediate Colours had 
mermediate Degrees of Celetity: And he gives 
Jou the Proportions in Numbers; and he ſhews 
alſo, that the Thickneſs of the Air between the 
Claſſes, there where the Ring is ſucceſſively made 
by the Limits of che five principal Colours (Red, 

ellow, Green, Blue, Violet) in order, are to one 


| 


4 . 
In Obſervation the 5th and 6th he determines 


which ſound the Notes in a fixth major /ol, 1a, mi, 
fa, fol, 44. But chat ir agrees better with Obſer- 
vation to ſay, that the Thickneſs of the Air between 
the Glaſſes, there where the Rings are ſucceſſively 
made b the Liiitsof the ſeven Colours, Red, O- 
range, Yellow, Green, Blue, Indico, and Violet 
in order, are to one another as the Cube Roots of 
the Squares 'of the eight Lengths of a Chord, 
v und the Notes in an Eighth, as /o/, ls, fa, 
ſol, la, mi, fa, ſol; that is, as the Cube Roots of 
the Squares of rhe Numbers 1, 3 + 4 5, + 
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Then in Obſervation 15. he manifeſtly ſhews 
the Origin of theſe Ring:; for he found that theſe 
Rings in the preceding Obſervation, were not of 
various Colours like thoſe made in the open Air, 
bur appeared all over of that Priſmatick Colour 
only — — — and by 
projecti Priſmatick Colcurs immediately u 

on . C= he found that the Light which fell 
on the dark Spaces which were between the co- 
lo Rings, was tranſmitted through the Glaſſes 
without any variation of Colour, for on & white 
Paper placed behind, ir would paint Ririgs of the 
ſame Colonr with thoſe which were reflected, and 
of the Bigneſs of their immediate Spaces: that 
tis plain, That the Air between the Glaſſes, atcord- 
ing t0 its variow Thickneſs, is diſpoſed in ſome Pla- 
ces to reflect, and in others to tranſmit the Light — 
any one Colour ; and in the ſame Place to reſts th | 
of one Colour, where it manſmits that of ano- 


In Obſervation 16. he found, thar the 
the Diameters of theſe Rings were in | 
Igreflion, In Obſervation 17. and 18. he 
conſiders the Phænomena arifing from rhe 
ſeen in Bubbles of Water 
little Soap; and in the 19th he collects the Thicks 
neſs of the Water requiſite to exhibit one and the 
ſame Colour at ſeveral Obliquities, and expreſſes 
their Proportions in a Table: And in the 21ſt O- 
ſervation he ſhews, by help of Obſervation 16. 
and 16, the Thickneſs which Plates of Muſcovs 
Glaſs, Water, or any other Su es, have, at 
any Colour exhibired by them 


Sir Iſase Newton, in the 224 Obſervation of his 
Second Book of , Opticks, found; that a thin tran- 


* 
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Arichmeri- 


{parent Body, which is denſer than irs ambient Me- 
um, exhibits more brisk and vivid Colours than 
that which is ſo much rarer: As he particularly ob- 


ſerved in the Air and Glaſs ; for blowing Glaſs ve- 
ry thin at a Lamp Furnace, thoſe Plates encom· 
232 Air did exhibit much more vivid Co- 
ours, than thoſe of Air made thin between two 
Glaſſes : Vid. Obſerv. 1. and 4. : 


FO. — he eu — — 16th 
ervation, tbe Thickneſs of Air to the Thickneſs 
of Water, which between the fame Glaſſes IE 
bired the ſame Colour, was M 4 to 3 ; and fince it 
appears (by the 21ſt Obſervation) that the Colours 
of thin Bodies are not varied by varying the Am- 
bient Medium; therefore ebe Thickneſs of a Bubble 
of Water exhibiting any Colour, will be 1 of the 
Thickneſs of Air producing the ſamie Colour, And 
ſo according to Obſervation 21. the Thickneſs of 
a Plate of Glaſs, whoſe Refraction of the mean 


her very nearly, as the fix Lengrhs of a Chord 


| 


Refrangible Ray is meaſured by the P jon of 
the np payee may wh ofthe Thickneſs 
0 


COL 


COL. 
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cf Air producing the ſame Colours, and the like 
of other Mediums. And on theſe Grounds the 
Excellent Author gives a Table, wherein the 
I hickneſs ot Air, Water, and Glaſs, at which 


each Colour is moſt intenſe and ſpeciſick, is x? 


preſſed in Parts of an Inch divided into i 000000 
equal Parts. And by means of this Table he 
| ſhews how to conjecture at the Bigneſs of the 
Parts of Natural Bodies by their Colours. 


In the 24th Obſervation he takes Notice of ſome- 
thing very odd and ſurpriſing ; and that is, that 
Bubbles of Warer, or of Glaſs, and Plares of 
Muſcovy Glaſs, wbich are not quite thin enough 
to repreſent the various Colours above mention d, 
yet when look d on through a Priſm, ſhould ap- 
ear adorn d with Rings or Wavings ; whereas a 
Peilm uſually makes Objects appear coloured only 
where they are terminated with Shadows, or have 
Parts unequally Luminous: And the Reaſon of 
this he explains largely at p. 42. 43, &c. of 
Book the 2d, Part 2d. And from the whole he 
effectually proves thoſe Properties of Light abgve 


Clouds or Miſts : And for the moſt 


Fort Spaces void 
of both Air and Water, but yet perhaps not void of 
alt Subſtance, between the Parts of hard Bod 


ien. 
PROP. IV. 


The Parts of Bodies and cheir Interſtices, muſt not 
be leſs than of ſome definite Bigneſi, to render them 


coloured and or akte. 


PROP. V. 


The tranſparent Parts of Bodies, according to their 
ſeveral Sizes, muſt reflect Rays of one Colour, and 
tranſmit thoſt of another, on the ſame Grounds that thin 
Plates or Bubb.es do reflett or tranſmit choſe Raps. 
And this I take ro be the Ground of all Colours, 

bejng of 
unuorm 


For if a thin d or plated Body, which 
an even Thickneſs, appears all over of an 

Colour, ſhould be flirt into Threads, or broken 
into Fragments of the ſame Thickneſs with the 
Plate; I ſee no Reaſon why every Thread or Frag- 


diſcovered to be connate with the Rays and immu- 
table; and conſequently that all the Productions 
and Appearances of Colours in the World, are 
derived not from any Phyſical Change cauſed in 
the Light by Refraction or Reflexion, but only | 
from the various mixtures of ſeparations of Rays 
by virtue of their different Refrangibility or Re- 
flexibility. And in this Reſpect che Science of 

Colours becomes a Speculation as truly Mathema- 
tical as any other Part of Opticks, ſo far as they 
depend upon the Nature of Light, and are nor 
produced or altered by the Power of Imagi- 


nation, or by ſtriking or preſſing the Edges. 


Then in the following Part of the Second Book 
he conſiders the Phænomena of the permanent Co 
lours of Natural Bodies, and the Analogy between 
them, and the Colours of thin tranſparent Plates: 
And having before ſhewn, That Bodies appear of 
divers Colours, according as they are diſpoſed to reflect 
moſt copiouſly the Rays originally indued with theſe 
Colours ; he s ro examine their Conſtituti- 
ons, and roſhew the Reaſon of their. thus reflect- 
ing ſome Rays morg copiouſly than others; which 
he doth in the following Propoſitions. 


PROP. I. 


| - Thoſe Superſicies of tranſparent Bodies reflect the 
greateſt Quantity of Light, which have the greateſt 
retracting Power : That is, which intercede Medi- 
ums which differ maſt in their refractive Denfi- 
ries. And in the Confines of equally refracting 
Mediums there is no Reflexion. | 


PROP. II. 


Ihe leaſt Particles of almoſt al Natural Bodies are 
in ſome meſure tranſparent ; and the Opacity of thoſe 
Bodies ariſeth from the Multitude of Reflexions 
cauſed in their internal Parts, 


PROP. III. 
Between the Parts of opake and coloured Bodies are 


many Spaces, either empty, or repleniſhd with Medi- 
ums of other Denſities ; as Water between the tinging 


| 
| 


very ſame manner that thin Plates were found to 
do in the 7th and 19th Obſervations; and there- 


ment ſhould not keep its Colour, and conſequent- 
ly, why an Heap of thoſe Threads or Fragments 
ſhould not conſtitute a Maſs or Powder of the 
ſame Colour which the Plate exhibited before it 
was broken. | 
And the Parts of all Natural Bcdies being like 
ſo many Fragments of a Plare, muft on the ſame 
—_— — = ans —_— 5 and that they 
o ſo, will a the ity of their Propet- 
ties. The Keel oured Feathers of ſome 
and particularly thoſe of Peacock s Tails, do in 
the very ſame Part of the Feather a of ſeveral 
Colours in ſeveral Poũtions of the Eye, after the 
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fore ariſe from the Thinneſs of the 1 t 
Parts of the Feathers; that is, from the Slender- 
neſs ot the very fine Hairs, or Capi lamenta, which 
grow out of the Sides of the groſſer lateral Bran- 
ches yo Fibres — _ —— : And — the ſame 
Purpoſe it is, that e ome Spiders, b 
being fhinn very fine, have appeared e — 
ſome have obſerved ; and that the coloured Fibres 
of ſome Silks, by varying the Poſition of the Eye, 
do vary their Colour: Alſo the Colours of Silks, 
Cloths, and other Subſtances which Water ot Oil 
can intimately penetrate, become more faint and 
obſcure by being imm erged in theſe Liquors, and 
recover their Vigour again by drying, much aſter 
the manner of the thin Bodies mentioned in the 
roth and 12th Obſervations. Leaf Gold, ſome 
ſorts of painted Glaſs, the Infuſion of Lig 
Nephriticum, and ſome other Subſtances, reflect 
one Colour and tranſmit another, like thin Bodies 
in the 9th and 2oth Obſetvations: And ſome of 
thoſe coloured Powders which Painters uſe, may 
have their Colours a little changed, by being ret 
elaborately and finely ground. Where I fee noi 
what can be juſtly prerended for rhoſe Changes, 
beſides the breaking of their Parts inro leſs Parts 
by that Contrition, after the ſame manner chat the 
lour of a thin Plate is changed by varying its 
Thickneſs, For which Reaſon alſo it is, that the 
coloured Flowers of Plants and Vegerables, by 
being bruiſed, uſually become more tranſparen 
than before, or at leaſt in ſome or othe! 
leſs ro rh 


Corpuſcles with which any Liquor i impregnated ; 


Air between the Aqueous Globules that conſtitute 


— 1 —— _ is 3 much et 
Purpoſe, that by mixing divers Liquors, very 
and remarkable Productions of Coloun may bs 
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effected 3 of which no Cauſe can be more obvious 


- 


for the moſt part to have much the ſame Denſity 


d 
f and rational, than that the ſaline uſe ; -- 
Laer, 4e variouſly ack upon Corpuſcles of one | with Water or Glals, as by many Circumſtani 
ringing Corpulcles of another, ſo as to make them | Pa eee e e determine ths Sizes of h 
{well or ſhrink, (whereby not only their Bulk, but i Fable need only bave recoutle to th ed. 
their Denſity alſo may be changed 3 3 7 G | ables, where the Thickneſs of W er of 
7 them into ſmaller Corpuſcles, (whereb a onl — J ine”: exhibiting any Colour is ex rels d. 3 
, Liquor may become tranſparent ; ya coloured If it were defired to know the Di preis d. Thus, 
1 ;) or to make ma- | puſcle, which being of equal — of a Cor- 
two tranſparent Liquors -Dong luſter, whereby | ſhall reflect Green of the chi 2 
— — ay 2 ſe a cplour d | the Meaning of theſe 0-4 ird Order; (and whit 
. ole ſaline Menſtruums | aboye under Si vders ate, 1Lhave explained 
f up to . and di olve Subſtances to which Nat 2 I/aac 8 ath Obſervation 3 The 
= ul — — 6a ſome of them precipicare wk 164 ** wil be 162, which ſhews it 
in L e 2 gs Foe: | 2 And from that 
„ bvomena of the Armoſphere 
g when Vapours are raiſed 8 — 1. _ nee 
—— of the Air, being divided into Parts —_ "FT Ie 
of mall to cauſe any Reflexion in their Superfici 1. That Scarlets, and other Reds, 
rm Bur when, in order to compoſe Dro be Nur. Yelows, if they be pure and g Oranges, and 
Len they begin ro coaleſce, and to * — Globules bablyof the ſecond Order: "Thoſe | the bun and 
the of all intermediate Sizes, thoſe Globules, wh third alſo may be pretty ood oo 4 7 . 
ag- ot nes of : ＋ „ Size to reflect — 2 — Ay fins, and Hay, nts rf 
nt- and tranſmit others j ear Mixture o 
nts of various Colours — 82822 Ga and Violet. er have a great ot. Blue 
the ] 1 — . gow be __ conceived in ſo 4 Th 1 og cage 
: nt a Subſtance as . ere | £205 iQ 
on of theſe Colours, — 6g was „ der, but the —— — > 2 
tike iss Fluid and Globular Particl "_ of | Order the Green of 1232 
— e es. he — — gr all Vegetables ſeems to be, 
bey PROP. VL .. eigy 
— | . turn to a 3. ſome of them 
The Parts of Bodies on which their Colours depend, tect Yellow or Orange or — 7 9-5] 
, g 'E k , to Red, 
42 = — - 4 than the Medium which pervades their — all the Hub ryan — | 
the ; Nn 
dro This a by conſideri tingin uſcles X e 
jere- . Body depends not — > co of | zugmenred by che — pr Serke 
went ident icularly on irs Parrs, — hoſe thy Part of that Moiſture Ne y and Far. 
er. Malo which are incident at all other — _ without doubr of the ſame —— = Green is 
bick bat according to the 7th Obſervarion, a ve y li lours into which it changes, — — be 
lan- Ne Variation of Obliquiry will change the check. — — — chough uf por 
ame . Colour, where the thin Body or ſmall Particle very full, yer are often too full and livel TY 
„ by nter than the Ambient Medium, inſomuch — the fourch Order. Ex e 
5 way py — 8 diverſely oblique Inci-| . Blaes and Pu , 
: orts ; Blues ed + 
.. e, 9 — — Colour — Ve 5 * Dag — E — — rr 
. 2 ec 5 us the \= 
ah ty nts Fon Hep Ke | Ote thr Spy Ac Linn 
and {W-olour, or ar beſt ir muſt be but : v — wry Red, and by Urinous 2 — —— 
„ and d dirty Colour: Whereas if the thin Bod ect For ſince tis the Nature of A — une _ 
" afrer {Wall Particle be much denſer than the A Vor | atrenuate, and of Alkali cids to diſſolue an 
in the ledium, the Colours, according to Fog ch Fb crafſare ; if rhe Purple Colo, 1 c the $ —.— 
dome Mcrvation, are fo little changed ing wen OÞ-| of the ſecond Order, un 2 — 
gum Obliquity, that Rays which — * leaſt 7. A its ringin Corpuſcles — — — 
reflect qvely, may predominate over the reſt ſo much 1 of the kak Order ; and an Alkali . 
Zodies Mp cauſe a Heap of Particles to appear very i l = laing them, would change it to —_ PR 
ne of WW of their Colour. Ir conduces alſo ſornerhiny © | cond Order: Which Red and Green . 
may onfirm this Prop. That according to Obſervation the Green, ſeem too imperfect to be — f - 
very :. the Colours exhibired by the denſer thi Body produced by theſe Bur if the ſai — 
not {WO'thin the rarer, are more brisk th — 9 Y | ple be ſuppoled to be of the third O * 
anges, rd by the rarer within the 1 Change to Red of the ſecond, — 
= more denſe. aaa} an — and Green of the 
Lye 6 4 — t any Inconveniency be allowed. 
wg PROP, vn. 0 Jiſh — . Body of a d and leſs red - 
bar de . 5. | | ores 01s pres le — 
* , of the com Pars of Nasal Bo * ny eee 
ſparen es may be conjectured by their Colours. | and little, "mind 1 e 9 — 
othe! | bſtances ; . e Colour of ſome 
fo hi Dr ages Parts of theſe Bodies, by Prop. 5. he Sky ſee — er 4 Azure Colour of 
ry ol ur of properly exhibir the ſame Colours with a | p when they of rhis Duties, Pan RIS 
ry 0h + of equal Thicknels, provided rhey have the „ and coaleſce 
or ve Denſity z and nee their Pars ſeem | whereby ———— — — 
| | — an Azure muſt be reflected before 
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by PIT 


COM 


— 


m—m—Ixm—2xm—3Jxm—4xmnyz Xx, Sc. continud to m places, 


—— CESS 


00 a; 


| „ RED 
&c, places reſpectively, 
For the number of the Alternations of any Num- 
ber of things, however divided into Parts, is pro- 
duc d by a continual Multiplication of the Alter- 
rations of thoſe things amongſt themſelves reſpe- 
ctively, which compole each Part, into the Num- 
ber of their Alternations one amongſt the other; 
1. e. in the preſent Caſe (the ſeveral Occurrences 
being ſuppoſed ro compole the ſeveral Parrs, and 
contequently the Number of the Alternations of 


2, Sc. xXx X, Sc. CR XT x, Sc. 3 each Series continued to p, 9, x, 


the things compoſing each Part equal ro Unity) 
m to the Number of the Alternations of the 
things compoſing the Parts one amongſt the other: 
but the Number of their Alternations one amongſt 
the other, is the ſame in this Caſe, as if the thingy 
expos d, being all different, were divided into the 
ſame Parts; for the chings which compoſe each 
Part in both Caſes, are different from the reſt of 
the things expos d; i. e. by Lem. 3, 


m - lun 2 * m — 3K — 4% m — 5 x, Ce. continued to m places, | 


wats” 77" — XpÞ—2 N, Sc. 4 *„ 4K 4 — 1 

nued to P, 9, 7 plates reſpectivelyß. Q E. B. 

Lemma V. | 

The Number of the Combinations of m things 

a be d, Sc. different each from other, taken = 

mx m-IXmZX m-, Ce. 

and n, is equal to ——— 3 
each Series continued to » places, 


MmxXMm—xMm=—Y X 


Ic. Xr 1X, Se. 7 each Series conti- 


For if the things expos'd be divided in two 
parts, v7. in the Ratio of » and m — n, tis evi- 
dent that their different Combinations taken * 
and n, are produc d by the Alternations of the 
compoſing the parts one amongſt the other: And 
therefore the Number of thoſe = to the Number of 
theſe = ro the Number of the Alternations of m 

ings taken m and m, the Indices of whoſe Occur- 


m — 3 x, Cc. continu'd to m places. 


rences are # and m——axn—1X,0.xm—nxm—n— iN, Oc. each Series continued to n 


and m 1 places reſpectively, ( by _ 

Ath 3) 1. e. becauſe » + 8 * 

ere. PEE. 
„ Nn — I n — 1 „1 — 3, Oc. 


continued to places, by Lem. 3. Therefore, 
Lemma VI. 


The Number of the Alternations of m things 
ab cd, &c. different each from other, taken » 
and u, is =m x M—IXM—2Xm = 3X, Cc. 


continu d ro n places. 2. E. D. 


Scholium. 2 5 Sthe next higheſt the number of / 


Since in the things expos d the ſame things may 
occur more than — and alſo be leſs than m, 
the Indices of the Occurrences which are in ſome 
of the Combinations of m things taken and n, 
may differ from thoſe which are in others; bur 
thoſe Combinations, rhe Indices of whoſe Occur- 
rences are the ſame, are ſaid to be in the ſame 
Form: Therefore whereas u is equal to the Sum 
of the Indices which are in each Combination ta- 
ken n and n, if u be expreſs d by all the different 

Combinations of ſuch Indices only (being integer 
Numbers) whereof no one may exceed the high- 
eſt Index of the things expos d, and being more 
chan one in a Combination, are each of them, 
which are in the ſame Combination, comprehend- 
ed in a diſtinct Index thereof; theſe Expreſſions 
of u will neceſſarily be the ſeveral Forms of the 


7 the next higheſt / the number of 


4 p. Which are 
-B © the Number of all In- ) . in the 
E dices not leis than Y. things ex- 


rem for finding the Combinations and Alternations 
of m things taken » and x univerſally; i. e. Whe- 
ther m conſiſt of things all different or not; and 
whether be equal to, or leſs than m. be 


Theorem. 
If » be expreſs d, according to all the different 


Forms of Combination which the things expos d 


are capable of, and 
p the higheſt Indexſa the number of ps 5 In ev ry 


| form of 
r=the next higheſt Y the number ofrs ¶ Combi- 
nation. 


C. 


D * pos d. 


e. | 

And b=a +6 e =, d = e ＋ 4, G. 

I ſay, the Number of the Combinations of u 

things taken » and u. in any one Form of Com- 
AXA — 1x A—2 


bination, ſhall be oy no = =; , Cc. x 

— — 
a D — XD —c— 

X, Sc. x —— . Sc. continu d to 


* X * —1 
ſo many Terms as there are different Indices in the 
Form of Combination, and each Term to 4, 6, 


Combinations taken n and n, whereof m things 
are capable: Whence is derivd a General Theo- 


7, J. &c. places reſpectively, and this Numbe 
multiply d into es | 


nXn—1Xn—2Xn—3Xn—4Xn—4Xn—5 Xx» —6, Cc. continu'd to u places: 


2 —— >" nn 5 — , : 1 þ F 5 
pxup—1Xp—2X, Ge. a@Xqxq—1X, Sc. Ex IX I- IX, Oe. I x, Se. each Series contini- 
ed to p, 9, r, Oc. places reſpectively, ſhall be the | ſhall be the whole Number of Combination 


Number of their Alrernarions. 
But the Sum of all the Combinations and 


Alternations which are in every Form of u, 


and Alternations of m things taken » and n. 


Demi 


d n. 


= 


_AxXA—IxA—2X, Ge. 


1 


— 


— 


W 


7 


7 — 


6 6 N. 


Demonſtration. 


Firſt, Then tis evident, that thoſe Combinati- 
ons, which are in different Forms, differ from each 
Cher. i , 4 4 

Again, Tis evident that the i of 
m things, as 4P, by, cb, db, ei, fu, g, H, i, Se. (che 
Indices ſimply conſidered) taken » and n, in a 
Form wherein are p., q* and 1, ſhall be equal to 
the Number of the Combinations of the p*, which 
are in the things expos d, taken à and 4, multipli- 
ed into the Number of the Combinations of the 
taken g and g, multiply d into the Number of 
the Cotubinations of the v taken and . 

But _— p. wee — 4 — are _ 

ehended in every Index which is an 
wemſelves thetetors is 4 to the Number of ps 
which are in the things expos'd ; and tor the ſame 
Reaſon would B = the Number of the 3, and C 
the Number of : Bur the Number of the p., 
which are in every Form of Combination, is = a ; 
therefore is B — « to the Number of q*': Al- 
ſo becauſe the Number of and q together, which 
are in every Form of Combination, wherein there 
are 3% is =* ++ E bz rt is C—b= 


nXn—1An—IXn—3Xn—4Xn—5 X 


to the Number of 7, and ſo on, how many ſoe+ 
ver were the different Indices in any Form of Com- 


But (by Lem. 5.) the Number of the Combina- 
2 of the ps, whi 


; ich are in the things ex- 
pos d, whoſe Number is 4, taken « and , is 
— AR A—IXA—2 —— 
= axa—=Tra <1 contiayd do e ple- 
ces ; and the Number of rhe Combinations of the 
4, whole Number is B — 4, taken & and e, is 
 B—-axXB——1xB—-t—z 8 | 
way, 17 Ty = — . 4 
tinu d to E places; and the Number of the Combi- 
nations of the vi, whoſe Number is C , ta- 
ken 3 and , is = RE 
rinu'd ro y places. Q. 0 

Bur every Combination in one and the ſame 
Form, affords the ſame Number of Alternations : 
Therefore the Number of Alternations in any one 
Form; is ſo many times the Number of Combi- 
nations, as is the Number of Alterations in any 
one — may Combinations. 

t (by Lem. 4.) the Number of Alternations 

in any of thoſe Combinations ſhall be 


sx, Ce. continu d to u places 


6 


&. woes fo Sc. * 7* 9 — e. 0 
v0 5, 7, 7, Ge. places reſpectively. Q E. O. 


Now to make an — of this General 
Rule to thoſe particular Caſes which have already 
been confider'd by others, and which are contain d 


in our 3d, 4th, 5th and 6th Lemma's, and by us 


„Nr =I d e. 5 x, each Series continued 


more geherally demonſtrated; Ir. 

| r 
bination, and but one Combination in that 
Form; and therefore the Number of Alternati- 


mxm—1 . * Ce. continu d to m places. 


places reſpectively; i. e. (if p =1) = mx m— 
Ixm—2xm--3xm=— 4X; Oc. continu d 
to mn places, which are the Caſes of the 4th and 
3d Lemma's. | Id, 5 
But if the things expos d are all different, and n 
be leſs than m, which is the Caſe of the 5th and 
th Lemma, then alſo can there be bur one Form 
of Combination, and it will be 4 = m and 4 
= #, and the whole Number of Combinations 


— «aXxa— x*— x2, Oc. 
mn Xx m — 14K MN —2 x, Ge. 


— 


1 — Oc. ach Series 
continued to n places, and therefore the Number 


of Alrernations = m K m — 1 X m— X 2, Se. con- 


tinued to places, 


But fully to illuſtrate this Theorem, which, as 
delivered in general, may ſeem ſomewhar too ab- 
ſtrated ro be commonly underſtood, I ſhall ſub- 
join one ſhort Example. —- 


Example, 
Let the things expos'd be a aabbbec, or ac- 
requir'd to find the Number of theit Combinatie 


= Gel Ri Tc. f x7 x, Ge. yk, Oe. each Series ta 5, 9, 1, Oe: 


Then (becauſe in the things expos d there is no 
one thing occurs more than thrice, nor more than 
three things different from each other) will all the 
Forms of Combination, which the things expos'd 
are capable of, be theſe, 


3 . 5 
Vn. 4; 52 Tn. 
2.1.1 
In the 1ſt Form will p =3, q= 1, «=1,8= 13; 
H=$..3 =. 
In the ad Form will p=2, —, « = 2, —; 


429, v 
In the 3d Form will p =2,q =1,*=1, þ&=2; 


| Form =O x——=— „ 
The Number of Combinations in the Second 
| AX A—1 2X2 f 
Form = — = 2 
| aX*®—z 2x1 
The Number of Combinations in the Third 


B-axB—a—i __ 
 BxX&6—1 


Form == x 


cording to our way ot * a,b, er; a 
ens and Alternations taken 4 and 4. 


Vol. I. 


And the whole Number of Combinations = 10 


H Alle 


bers of Tunes may be found which that Inſtru- 


"COM 


— —__— 


Alſo the Number of Alternations 


/ 
—— — X — : ; | » - 
n Kn — IX — 2K — 3 41 322 =4*4 = 16 


lat — 4 X - —ů ( — 
Ia the Firſt Form 4 PR — iN 2 K 4 


In the Second Form = 3 x 


4 = 4 3 === 


nXAn—IXn-2Xxn-3 __ 


3x 2x11 


4X ZX2X1 


4 x = 3x6 = 18 


Many are the Properties of this Theorem, in com- 
mon with others ; as; To find the Uncie of a 
Mulrinomial raisd to any integer Power: To 
raiſe an infinite Series to an integer Power, though 
of an interrupred Order, without introducing any 
thing immaterial, or which muſt afterwards be 
expung d; and many others. But then ſo many 
Terms of the Series muſt beraken in ar firſt as ſhall 
ſerve to the Purpoſes of the intended Approxima- 
tion, otherwiſe as often as ir ſhall fall ſhorr of 
thar, the Operarion muſt be began de novo. 


Many likewiſe are the Properries iar to this rum. 


Theorem, and great Variety of Problems might be 


pxp—1 * 2x 1 * 
| -=T Xu-2 XA : X X 
In the Third Form - = W == 12 = 36 
PApP—L x9 2x1| 1x12 


And the whole Number of Alternations = 70 


Writers on the Subject of Comets. 


Lubinietski Theatrum Cometicum. Cum Fig, :. 


Vol. Amſt, 1661. 


Fohan, Hevelii Cometographia, Geduni 1668, 
Ejuſdem Prodromus Cometicus, 1660! 
Eraſmus Bartholinus de Cometis, | 
Staniſlai Theatrum Cometicum. 

Gattus de Comets. 


Fac. Bernoulli Conamen Novi Syſtematis Comets. 


Diſſertation ſur le Nature des Cometes, per 


fram'd ; and I ſcruple not to ſay, many may oc- M. Petit. 


cur in Practice, which are ſolvable by this, and no 
other Method whatever. 5 


Mr. Edmund Halley Savilien Profeſſor of  Geo- 


Hence may be found the Number of all Words | merry in Onon, .ovd F.R.S. his Synopſis of the 


whereof the 24 Letters are capable, from one Ler- | Aſtronomy of 


ter in each Word, to any Number of Letters gi- 
ven. 


mers 5s 4s follows; 


The antient Egyptians and Chaldeans, (if we 


Hence may be found the number of all Num-| may credit Dioderus Siculus) by a long Courſe of 


ro any given number of Places, which may | Oblervations, were able to pre dict the Apparitions 


be produced from any number ot Figures given. 


of Comets. - Bur fince they are alſo ſaid, by the 


ence aiſo the Compaſs of a Muſical Inſtru- | Help of the ſame Arts, ro have prognoſticated 
ment being given, the Time and Number of the | Earth-quakes and Tempeſts ; tis paſt all doubt, 
Bars; whereof each Tune ſhall conſiſt, the Num; that their Knowledge in theſe Matters was the 


ment is capable of. 


Reſulr rather of meer Aſtrological Calculation, 
than of any Aſtronomical Theories of the Celeſtial 
Motions. And the Greet who were the Con- 


To give an Inſtance of op! more ore Variety 
culared the Num- querors of both thoſe People, ſcarce tound any 


that there is in Muſick, I have 


ber of Tunes in common Time, conſiſting of eight | other Sort of Learning amongſt them than this; 
Bars each, which may be play d on an Inſtrumenr | ſo that tis to the Greeks themſelves as the In- 
of one Note Compaſs only; and it is this, vx, | ventors (and _ ro the great Hipparchus) 


27584. 2701 57. 013570. 368586. 999728,299176. |rhat we owe t 


is Aſtronomy, which is now im- 


whereas the Changes on 24 Bells is but 620448, | prov'd to ſuch a Heighth. Bur yer amongſt theſe, 


401733:239439.360000, which is butzz77777777aE 


the Opinion of Ariſtotle (who wou'd have Comets 


of the Number of Tunes: And yer Dr. Walli in| to be nothing elſe bur ſublunary Vapours or airy 


his Algebra demonſtrates, could not be diſpatch'd 
in 31557. 606200, 05000 Yeats. 


Meteors) prevail'd ſo far, that this moſt difficult 
Parr of the Aſtronomical Science lay altogether neg- 


If then the Inſtrument were of as many Notes] lected; for no Body thought it worth while to 


Compaſs as any Inſtrument now in uſe, how pro- 


rake Notice of or write about the wandring un- 


digiouſly muſt the Number of Tunes be encreas d; certain Motions of what they efteemed Vapours 
the Calculation of which (though much more in- floating in the Ether; whence ir came to 
tricate and operoſe) would be equally atrainable | that nothing certain concerning the Motion of 


by our Theorem. 


Comets. can be found rranſmitred from them to 


COMETS, See Caſini's Diſſertation in the | us | 


Memoirs of the French Academy of Sciences, 1699, 


In the Act. Erud. Lipſ. May 1682. there is a Way | Phenomena of two remarkable 
of finding rhe Diſtance of a Comer from the] Time, made no Scruple to place them a 

Earth, by P. M. Kavina, Mathematick Proſſeſſor the Celeſtial Bodies, believing them ro be Stars 
of Faenza: And another in December, 1685. by [ot equal Duration with the World, though be 


G. S. D. whereby the Comer's Diſtance from the | owns their Motions to be govern'd by Laws not 
as then known or found out. And at laſt (which 


was no untrue or vain Prediction) he foret 

Thar there ſhould be Ages ſome Time hereaftet, 
to whom Time and Diligence ſhou'd unfold all 
theſe Myſteries ; and who ſhou'd wonder that rhe 


Earth is found without any Change of Place or 
Station of rhe Obſervator, or taking any Altitudes 
or Azimuths. 


Bur Seneca the Ph iloſopher, 8 = 
mers o 


. 2 


his 
og 
Yaſs 


EE FSA 


AY 


Time; ſo that this moſt doubtful and uncertain 


COM 
or (which is all one) Thar the Cubes of the Diſtances 
are 4s the Squares of the Times, This great Aſtro- 
nomer had the Opportunity of oblerving two Co- 
mers, one of which was a very remarkable one. 
And from the Obſervations of theſe (which afford- 


ed ſufficient Indications of an Annual Parallax) he 
cotcluded, That the Comets mov d freely through the 


COM 


Ancients could be ignorant of them, after ſome 
lucky Interpreter ot Nature had ſhewn in what 
Parts of the Heavens the Comets wander'd, what and 
how great they were, Vet almoſt all the Aſtrono- 
mers differ'd from this Opinion of Seneca; neither 
did Seneca himſelf think fir to ſer down thoſe Phe- 
nomena of the Motion, by which he was enabled 
to maintain his Opinion; nor the Times of thoſe 
Appearances which might be of uſe ro Poſterity, 
in order to the Deretmining theſe Things. And 
indeed, upon the rurning over very many Hiſtories 
of Comets, I find nothing at all that can be of 
Service in this Aﬀair, before A. D. 1337. at which 
Time Nicephorus Gregoras, a Conſtantinopolitan 
Hiſtorian and Aftronomer, did pretty accurately 
deſcribe the Path of a Comer amongſt the fix d 
Stars, but was too lax as to the Account of the 


_ 4 


rom a Rectilinear one; but of what Kind he could 
not then preciſe y determine, | 
Next Hevelius (a noble Emulator of Brahe) 
following in Nelper s Steps, embraced the ſame 
Hypotheſis of the Re&ilinear Motion of Comers, 
himſelf accurately obſerving many of them; yer 
he complain d, that his Calculations did not agree 
to the Matter of Fact in the Heavens: And was 
aware, That the Path of a Comet was bent into 4 
Curve Line towards the Sun. At length came that 
prodigious Comet of the Year 1680. which de- 
ſcending, as it were, from an infinite Diſtance 
ago. 1 perpendicularly towards the Sun, aroſe from him 

Then the next of our Comets was in the Year| again with as great a Velocity. | 
1472. which being the ſwiſteſt of all, and neareft| This Comet, (which was ſeen for four Months 
to the Earth, was obſervd by Regiomontanus. | continually) by the very remarkable and peculiar 
This Comet (ſo gue pon the Account both of | Curvity of its Orbit (above all others) gave the 
the Magnirude of its and the Tail) mov d | fitteſt on for inveſtigating the Theory of their 
Forty Degrees of a great Circle in the Heavens in | Motion. And the Royal Obſervatories of Pari and 
the Space of one Day ; and was the firſt of which | Greenwich having been for ſome Time founded and 
any proper Obſervations are come down to us. committed to the Care of moſt excellent Aſtrono- 
But all thoſe that conſider d Comets until the | mers, the apparent Motion of this Comet was 
Time of Tycho Brabe (that great Reſtorer of Aftro-|moſt accurate! haps as far as human Skill 
nomy) believ'd them to be below the Moon, and | could go) d by Mrs. Caſini and Flam- 

eed. | 


ſo took but little Notice of them, reckoning them 
Not long after, that great Geometrici an, the ilu- 


not other than Vapours. 
ious Sir Iſaac Newton, writing his Mathematical 


Bur in the Year 1577. (Hebo ſeriouſly purſuing 
the Study of Stars, and having gorten large nſtru- 3 of Natural Philoſophy, demonſtrated not 
only that what Kepler had found, did 


ments for the performing Ceœleſtial Menſurations, 

wich far greater Care and Certainty than the Anci- obtain in the Planetary Syſtem, bur alſo that 
ents could ever hope for) there appear'd a very 
remarkable Comet; to the Obſervation of which, 
Ticho vigorouſly apply'd himſelf, and tound by 
many juſt and faithful Trials, that it had not a 
Diurnal Parallax that was at all perceprible ; and 
conſequently was nor only no aereal Vapour, bur 
alſo much higher than the Moon; nay, might be 


Comer only deſerves to be inſerted in our Cata- 
logue for the Sake of its appearing near 400 
Years | 


from the ſame Principles ; which he abundantly 
illuſtrared by the Example of the aforeſaid Comet 
of the Year 1680. ſhewing, at the ſame Time, a 
Method of Delinearing the Orbits of Comets Ge- 
ometrically; wherein he (not without the higheſt 
Admiration of all Men) ſolv'd a Problem, whoſe 
plac'd amongſt the Planets for any Thing that ap- | Intricacy render d it worthy of himſelf. This 
pear'd to the Contrary : The cavilling Oppoſition | Comet he provd ro move round the Sun in a Pa- 
made by ſome of the School-men in che mean Time j rabolical Orb, and to deſcribe Area's (taken at the 
being to no purpoſe. Center of the Sun) proportional to the Times. 
ext to Hels came the Sagacious Kepler, He] Wherefore (following the Steps of ſo great 4 
having the Advantage of Tycho's Labours and Ob- | Man) I have attempted to bring the lame Method 
ſervations, found out the true Phyſical Syſtem of [ro Arithmetical Calculation; and that with deſired 
the World, and vaſtly improv'd the Aftronomical | Succeſs. For having collected all the Obſerva- 
Science, tions of Comets I could, I fram'd this Table, the 
For he demonſtrated that the Planets orm] Reſult of a prodigious deal of Calculation; which, 
their Revolutions in Elipeick Orbita, whoſe Plains| though but ſmall in Bulk, will be no unaccepta- 
4 through the Center of the Sun, obſerving this| ble Preſent ro Aſtronomers. For theſe Num 
w, Thar the Areas (of the Elliprick Sectors talen are capable of repreſenting all that has been yer 
at the Center of the Sun, which he proved to be| obſervd about the Motion of Comers, by the 
in the common Focus of theſe Ellipſes) are alwars pro- Help of the following general Table; in the Mak- 
portional to the Times, in which the correſpondent ing of which I ſpar d no Labour, that ir might 
Elliptical Arches are deſcrib d. He diſcover d alſo,|come forth perfect, as a Thing conſecrated to 
That the Diftances of the Planets from the Suniare |Poſteriry, and to laſt as long as Aſtronomy it 
in the Seſquialteral Ratio of the Periodical Times, \ſelf. | | 


Planetary Orbs with a Motion not much different | 


the Phenomens of Comets would naturally follow 


. 4" Ws i ——— 


— 
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This Tab. needs little Explication, ſince tis plain enough from the Titles what the Numbers mean: 


Only it may be obſerv d, that the Peri helium Diſtances are eſtimated in ſuch * as the Middle 


1580 18.57.20 


N _ — 21. o 


168407 28.15. 


lr. 


Nodus 
An, 


— 


1385 N 7.42.30 


1665 £18. £18.02, © 


| Inclin, Peri 
Aſcend. _— 
gr. | or. 7 ” gr. 1 
1337 1024.21. 032.11, oO 1 © "40666 (9.609236 Fune 2. 2. 6.25 
1472 VSLI 46. 20 5.20. 0515.33; 30 54273 
1531, 019.25. 0.17.56, 07 1.39. © 56700 [9.753583 Aug. 24. 21.184 
1532 2.27. 0.32.36, — . 821. 7. 0 zoyto \9.706803 


1390 Mrs 30. 40029. 29.40.40 fm. | 6.54.30, 
1596 2 12.12.3005 5. 12. om 18.16. 0 
: 17. 2. o 2.16. © 9 
= 927.24. [L. 2.14. © 
85 1650028, 10, Foes. © 28.18.40 84750 
1661 22.30. 3032.35. 30% 3. 58.40 44851 [9.551772 Fan. 16.23.41 
11664 T2 1.14. 021.18. ＋ 41.25 10257570. 01 1044 Nov, 24.11.52 


0176.05. © 10649. 7 027309 Apr. 14. 3.155 


1672 F827 30.30 $3.22.1c 22.10 
1677 126.49.10179-03.15 
1680 W 2. 2. 0{60.56. 00 22.39.30 
1 652821.1 6.301 7. 17.56. © om 2.52.45 
1683 23.23. © $3.11. © 11. 25.29.30 
0065.48.40 m 28.5 2. © 

1686006 20.34.4003 1.21. 40 17. oo. 300 3 
| 11698 727.44. 01 1. 46. o,V$00.51.15 


— 1 


1556 M25 42. % 2. 2. 6. 30% 8.50. o 46390 
11577 Y 25-52, 0174-32-45 9.22. 18342 | 

$4.49: 519. 3.50, 59628 
- 4. 0 8,51. 0109338 
57661 


51293 
58680 


37975 


Peribel. Peribelii 
a Sole. 


_— — 


4 Sol. 


Temp. rar. 
Peribelii. 


The Ae Elements of the Motions in a Parabolic Orb of all the Comets that have been bis 
therto duly obſer} d. 


11.5430 
16. 59.30 
17.37. 5 


006124 
58328 
| 56020 
96015 


2500_ 
6 9129 


9. 734584, Feb, 28 22.23 


—— Oct. 19.22.12 
2 886424 Apr. 21.20. 3 103. 8. o Direct. 
9.263447 Oct. 26.18.45 
9.775450 Nov. 28.15.00 
. 038850 Sept. 27.19.20 
9.760882 Jan. 29. 3.45 
9710058 Jui 31.19.33 
75 768490 OR4.: 16. 3. 50 
9. 379498 OR. 29.12.23 
9. 928 140 Nov. 2.15.40 


69739 9.843476 Feb, 20. 8.37 37, 
28059 (9.448072 Apr, 26.00. 37 
7.787106 Dec. $8.00, 6 
9.765877 Sept. 4.07.39 
9.748343 Juli 3. 2.50 
9.982339 Mai 29.10.16 
9.511883 Sept. 6.14.33 
9.839660 Oct. 8.16.57 


bi 4 {% 


FT 1 
4 Nodo. 


gr. 7. 
46.12. 0 Retrog. 
123.47. 10 Rerrog; 
107.46. o'Rerrog, 
39.40. Direct. 


103.30. 
90. 8.30 
28.51. 30 Direct. 
51.23.50 Retrog. 
83.56. 30 Rettog.] 

108.05. ol 
73-47. © Direct. 
59.51.20 
233.29. 10 Direct. 
49.27.25] 

1 36. 30, 7.30 Tetre 

109.29. „Direct. 
99.12. 5 Retrog. 


108.23. 4/Kerrog. 


87.53. 30 Retrog. 
29.23. 0 Direct. 
86.25.50 


o Rerrog. 
Direct. 


Retrog. I 
irect. 
Netrog. 


Retrog.| 


9.22.30 Direct. 


irect. 


3. 7. v/Retr 


Diſtance of the Earth from the Sun, contains 100000, 


' A General Table for Calculating the Mations of Cemets in 8 Parabolient Obi. 


Ang. a |Logar. pro] Med] Ang. ar. proj|Med| Ang. a [Logar, pro||Med| Ang. a Lagar pr 
pol diſt.a liſt.a Sole, SS Peri liv. di ale nr Peri heliqdiſt. 64” 1 many Peribelio diſt. a Sole 
wag be” „ „ o fer. 1 // o (gr. ! 1 NN — gr. Cs — 

1 | 1.31.40[0,000077]| 31 ape us va 69. [pom — 91 <1 2 2900 274 7 

,0003JO -20;0,0 

ry e 2 4. 2900 — - 6 . 6 180188 — 87. 18 1 2235 
eon 3446.16.35(6.072839) 4471.38.36 0.133803} 340 87.36.4833 
4 4 0 GU. . 

5 2.37. 1.01921 357, 21. 70 N 763960] 6572.35. 570 0.187404 95 88.01. 225 286308 
6 9. T 48. 1 3300. 22 o 73-14-15 0.190978\| 96 — 25. 8 289293 
4 10.38. 210 2 — 49.28.2700 7 00 2 73-51. 1 2 ” 49-4 3 29225 

12. 7.54%. 00487 3859.30, 12,8724 1127˙ © 019809311 3 891-3.32/0.295201 
8 13.37. 170. 0061510] 39.51.31. 8j0.090910{| 69175. 5.38 0, 201614 99 89.36.54 0.298122 
10 15. 6. 7%. oo 564 4005 2.30.56 9:994596 7075.41.33 0.205122 100 90. oo = Kt 
11 6.34. 2000.009115] 411j53.29:44{0.098300{{ 71176. 16. 56 0.208612||102 90.45 14,0.036782 
12 18. 1.540. 010798] 42154.27.32]0.102019]} 72176.51.43 0.212080 104 91.29 18 0.301469 
13 19.28.47. 0126091] 4355. 24.2100. 105742] 7377.25.57 0.215529;[106| 92 12.1400. 318060 
14 2234740 51825 4456. 20. 1200. 109490 7477.59.41 0. 218963108 92.54 4 0.323587 
15 [22.20.14{0.016607|] 4557.15. 60.113240 15/78. RL — 222378 110! 93. 234-3206 32904: 
16 23.44 440 018783]| 46658. 9. 30.116995|| 76,79. 5.35 0.225769|[112] 94.14.40. 334424 
17 25. 8.22 0.021072 47159. 2. 40. 120756 7779.37.45 0. 2 + 94 53- 300. 339736 
18 26. 31. 800.o02347 59.541 0.124518, 78 80. 9. 23.23 24880116 95.31.22,0.344979 
; 19 27.52. 5 Je. 025969 60.45. 25/0. 128278 79;80,40. .34 0,235809{[118] 96. 8. «22 0.350153 

20 29.13. 47P-* 28570 50 61.35-45]0.132035 80 81.11. 16 9. 239127120 96.44.30 0.333252 
421 30.33. 400. 0312631 51 62.25.1400. 1357920] 8 81,81, 41.310 242416 122] 97.19.48 0.360306 

22 {31-52-32 0.034045 52163.13.5210.139544 82,82, 11. A 0.245684 124 97.34.17 0.365284 
23 (33-19-23 0.036916{] 53164. 1. +4910, 143291 03192.40. .40 0,2489331[126] 98.28.00 0,390200 
24 (34-27.1 2/0.039864 5464.48. 3840. 147029 35 83. 9. 34 0.252159{[128] 99,00 57 0.375952 
25 (35-42.59/9-042892 55[$534-59,0.1 150762 [024% 4 38. 4 0.255366 130 99.33-11,0.379842 
26 [36.5 7. 410 045989 56166. 20,13,0. 154432 86/84. 6. 8 © 2585 52 1320100. 4.4310. 384576 

127 38.11. 2000.049154] 57167. 43e. 1581 92 87084. 33 49 0.261720|[134{1100.35.4510.399252 
28 139.23.-54{9-032382; | 58167.484 210. 161890 88/85. 1.50 .264865|[136|101. 5.48[0,393868 
29 [40.35-23 . 59 68.31.50. 165578 89.85. 27.58 0.267989|[138[101.35 -22 0, 398428 
30 [41.45.47]9.059009]] 60169.14.16,0.169254]] 9085.54.27 0. 271092/1149]102. 4:19 0.492939 


1 TR WYY wr W ws OO 


COM 


122401 16.10. 5 20.5 537820 {410 
228[116.39. 70.5 59538 
2321117, 6.3800. 565199 
2361117.33.27j0.57076 


152/104.46.2210.428366 
154/105.11.33[0,433012 
156% 05.36.1600. 437110 
138,106.00,32 0.441164 


130.36. 


742186 
130. ae 
200. 


131. 3.300.765 516 
131.55-41Þ 78014 


n Nw * date 

Logær. pro Mead Ang. a [Logar. — Ang. 4 ar pro Med. T [Logar 
401. 05 — Peribelio. di Sole. mot. Ferhelie A. Sole] mot. For; 1 Sole. 
| [log „ flog 7 nf T1 o Tas 17 5 
142/102.32.4110.407380 204[113.37.25]0 523406] [360[127.28, 600. 708 104 8201 41.49.2 970837 
144'103.00.31[0.411784] [20801 14. 9.5 20. 3297050370128. 2.330. 7 1697 840[1 42. 10.000. 978397 
146,103-27,4719-416132 212/114.41.2310.535886}j380[128.35.38/0 725606 86011 42.29.5610.985771} 
[148,103-54-3110.420430 216|115.12.02[0.541958} j390[129. 7.27/0.7 34006 8801 42.49.10 992970 
150%/104. 20. 430.4246760 2201 15.41.35 1%. 347922 flo 129 38. __ $00j143. 7.4810.100000 


92011 43.25.51[1.006871 
940114 3-43,2111.013586 
144.00. 18.020135 
5801144. 16.461.026583 


The Conſtrutt ion and Uſe of the General Table. 


As the Planers move in 2 Orbs, ſo do 
the Comets in Parabolick ones, having the Sun in 
their common Focus, and deſcribe equal Area's in 
equal Times: But now becaule all Parabolas are 
ſimilar ro one another, therefore if any derermi- 
nate Part of the Area of a given Parabola be di- 
vided into any Number of Parts at Liberty, there 
will be a like Diviſion made in all Parabola , un- 
der the ſame Angles, and the Diſtances will be pro- 
portional: And conſequently this one Table of 
ours will ſerve for all Comets. Now, the manner 
of the Calculation of this Table is thus: In the 
Fig. let $ be the Sun, PO C the Orbit of a Co- 
met, P the Peribelion, O the Place where the Co- 
met is 90 gr. diſtant from the Sun, C any other 
Place. Draw the Right Lines CP, CS, and 
make $T, S R equal to CS; and then having | 
drawn. the Right Lines CR, C T. (whereof the 
one is a Tangent, and the other a Perpendicular to 
the Curve) let fall C Q perpendicular to the Ax# 
2 
Now, any Ares, as CO PS, being given, tis 
requit d to find the Angle C S P, and the Diſtance 
CS, From the Nature of the Parabola R Q. is* 
ever the Parameter of the Ax#, and conſe- 
quently if the Parameter be pur = 2, then R. 
=1, Let Cg. = z; then PQ =+x$ 
and the Parabolick ent COP =75 777 
But the Triangle C S P will = 4x, and ſo the 
Mixtilineal Area COPS = MAI +474 =4; 
'Whence x 37 2 124. fore reſolving 


. X 
- * 


— 


— 


12 4 is = that Sq 
Roors of theſe 
o, 12 : ©, 16, Oc, be ſuccedivel 

will be obrain'd ſo many x or Ordi cQ 
ſpectively, and the Ares SO will be divided 
into 100 Parts, And in like manner is the Calcu/zs 


160106. 24. 230.4435178 240[117.59-35 0.576233 1 000]1 44.32.4<11.032876 
1621 06.47.47. 449144] 24401 18.25. 50.581616 132.20. 3000. 78721 15001 49.26. 81.158188 
1641107. 10. 44/0. 453060 [24801 18.49. 370.5 86912 132 44.320.79 41224] 2000152 26. 15.246058 
1660107.33.1 70.456936 [2521 19.14. 1400.592122 133.37. 5000. 8008 82 25001 34.32.20 1.313703 
1681 07.55. 270. 460772] 25601 19.37.56o. 397252 133. 0. 250. 807494 300011 56. 7.2711.36867 
170 108. i 7. 1400. 464208 260 120. 1. 610.602301 133.5 2.200. 81396 3500157.22 49141497 
1721 08.38.3 70.468318 [26411 20. 23.440 607274 134 34.1 80.826522 4000/1 58.24.30 1.45495 
174|108.59 3910.472030 268/120-45.52 0.612174] {5401135.14, .838600! 4500,159.16.3& 1.490125 
1761 09. 20. 2000.475705 272121. 7 30/0.616998 [560 135-51.28j0.8501 87 5000] 60, 1.,12]1.521521 
1781109.40,40[90.479340 2761121.28.39 0.621750] {580[136.27, 600.8613691] 55001 60.40. 511.5498 6 
180 ft 10. oo. 400. 482937 [280 121,49.22/0.626438 600 137. 0.57 8721550 6000[161,14.2411.575718 
18211 10. 20. 2000.486498] [284/122. 9380.631056 6²⁰ 137.33-1 16883575 6500 [61.45 .00/1:59946 
184 110.39.41[0.490022] 28801 22.29.28 0.63 56080 (640738. 3.5800.892649 700011 62.12.3411.621417 
186[110,58.44]0 493512] [292 122.48.54'0 640098 650 138.3321 9024010] 75001[162.37.34{1.641838 
1881 11.17.2800. 496965 [296 123. 757644325 680.139. 1,290.91 1866] 30001 63.00.23 1.66092 
190ʃ111. 33-35 0.50038 $29 123.26.36 0.648893 7001120.28.25/0.927012 850011 63.21.20 1.67883 
192]111.54.050.503769] [3101124.11.40,0,659559] 1720 139-34-160.929907] | 900oſt 63.40.42 1.69570 
19401 12.11.5800. 3507 121] 20/1 24.534.360. 6698800 740 140.19. 50.938549 950001 63.58.38 1.71166 
19601 12.29.3400. 3104410 [330 125.35-34 9.679876 760[140.42.560.94695 1 100001 64.15.20 1.72678 
1981 12.46.35 50.513729 [340[126.14.44 0.689578] 780 147.05. 530.9355124] 500000170. 3 2. 002. 19796 
200113. 4.00[0.51698 $o[126.52.12 0.69897 800 1141.28. 30.963082 ro0009[172.45.44/2.399655 
: ' | this Cubical Equation, x or the Ordinate C Q. wil 


be known, Now, let the Area © PS be propos d 
to be divided into 100 Parts; this Are is +; of 


Equarions 


the Square if the nes ter; and conſeqiizarly 
g uare = 4: If therefore the 


X +37 = 6,04 : 0,08 : 


re; 


. 
— 


COM 


1 


COM. 


to be continued beyond the Place O. Now the. 


Root of this Equation (ſince R Q is equal 1) is 


the Tabular Tangent of the Angle CRQ, or +4 
the Angle C'S P, and ſo the Angle CSP is given. 
And RC, the Secant of the ſame Angle C RQ, 
is a Mean Proportional between RQ or Unity; 
and RT, which is the Double of & C, as is plain 
from the Conicks. But if $ P be put 1, and fo 
the Latus Rectum = 4, (as in our Table) then RT 
will be the Diſtance ſought, viz. the Double of 
Se in the former Parabola, After this manner 
therefore I compos'd the foregoing Table, which 
ſerves to repreſent the Motions of all Comets: For 
hitherto there has been none obſery'd, but comes 
within the Laws of the Parabola. 

a — ron omg now, that we give the Rules for the 
Calchlation, and ſhew rhe way of determining 
the Place of a Comer ſeen, by theſe Numbers. 
The Velocity of a Comet moving in 4 Parabola, x 
every where to the Velocity 4 Planet deſcribing a 
Circle about the Sun, at the ſame Diſtance from the 
Sun, as / to 1, as appears from Cor. 7. Prop. 16. 
Lib, 1. of the Princip. Phil. Nat. Math. If there- 
fore a Comer in irs Perihelium were ſuppos d to be 
as far diſtant from the Sun as the Earth is, then the 
Divrnal Area which the Comer wou'd deſcribe, 
would be to the Diurnal Area of the Earth, as 4/2 
to 1. And conſequently, the Time of the Annual 
Revolution, is to the Time in which ſuch a 
Comet wou d deſcribe a Quadrant of its Orbit 
from the Perihelium, as 3.14159, &c, (that is, the 
Area of the Circle) ro /g. Therefore the Co- 
mer would deſcribe that Quadrant in 109 Days, 
14 Hours, 46 Minutes; and ſo that Parabolick 
Area (analogous to the Ares P OS) being divided 
into 100 Parts, to each Day there would be allot- 


ted o. 912280 of thoſe Parts; the Log. of which, 


viz. 9 960128, is to be kept for continual Uſe. 
But then the Times in which a Comet, at a preater 
or teſs Diſtance, would deſcribe fimilar rants, 
are as the Times of the Revolutions in Circles, that is, 
in the Seſquiplicate Ratio of the Diſtances: And 
ſo the Diurnal Area's, eſtimated in Centefimal Parts 
of the Quadrant (which Parrs we pur for Mea- 
ſures of the mean Motion, like Degrees) are in 
each in the Sub/eſquialteral Proportion of the Diſtance 
from the Sun in the Perihelion. | 
Theſe neceſſary things premis'd, let it be pro- 
pos d to compute the apparent Place of any one of 
the mention'd Comets for any given Time. There- 


fore, 


Diſtance from the Earth, | 


2, Let the Difference between the Time of the Peri- 
helion, and the Time given, be gotten in Days and 


Decimal Parts of Days. To the Log, of ths Number | 


let there be added the conſtant - 9.960128, and 


the Complement Arithmetical of the + of the Log, of | ; 


the Diſtance in the Perihelium from the Sun: The 


in the firſt Column of the General Table, 


3. With the mean Motion let there be taken the, 
correſpondent Angle from the Perihelium, in the Ta- 
ble, and the Log, for the Diſtance from the Sun : Then, 
in Comets that are dirett, add, and in retrograde 
ones, ſullſtrad; if the Time be after the Beribelinm” 


1. Let the Sun's Place be had, and the Log. of its | 


Sum wil be the Log, of the mean Merion, to beſanghe |. n 4336.13 


um, the foreſaid le to or from the Place 
Perihelium ; and * ſhall have the Place 1 = 
Comet in its Orbit, And to the Log. found for the 
Diſtance, let there be added the Log. of the Diſtance 
in the Perihelium, and the Sum will be the Log. of 
the true Diſtance of the Comet from the Sun, 


4. The Place of the Node, together with the Plact 
of the Comet in its Orbit, being given, let the Di. 
flance of the Comet from the Node be found ; then 
the Inclination of the Plane being given, there wil 
be given alſo (from the common Rules of Trigongmetr)) 
the Comet : Place reduced to the Ecliptick, the Incli- 
nation or Heliocentrick Latitude, and the Log. of the 
curtate Diſtance. 


5. From theſe things given (by the very ſame 
that we find the Plates s Place from the — — 
and Diſtance given) we may obtain the Apparent or 
Geocentrick Place of the Comet, together with the 
Apparent Latitude, And this it may be worth 
while to illuſtrate by an Example or two. 


Example I. 


Let it be required to find the Place of the Comet of the 
Tear 1667, March the 19, 7h, oof, P. M. London. 
That #, 96d, 19h, 8/, after the Perihelium, 
which happened Novemb. 24*,11h, 52+ 


Log. Diſt. Perihel. 0.01044 
Log. Seſquialt. | 0.016566 


Comp, Arith, — 
9.96012 
Log. Temp. 1.985862 
Log. Med. Mot. 1.929424 
Medius Motus 85.001 
Perihel. A 10.41.25 
Ang. Correſp. 83.38.05 — 


Comet. in Orb. 5 17. 3.2 
Aſcend. Nod. M 21.14.00 


Com. a Nodo 5 3 
Red. ad Eclip, 32.1 A. 


34.5 
Incl. Bor. 0 6 eg 1-1 


Log. pro diſt, 0.25536 
— erihel, 0.01 — 
fin. Inc 9990734 
Log. diſt. Curt. 0 257167 
me" . 7 
Log. diſt. © 9.997918 


hes XK 21,4445 
Com. Viſus * 


Example II. 


Let itbe required to find the Place of the Comet of 
or July 23*, 13h, 35% P. _— 
Th : Or 13h, 400, r. Time. That n, 21 

| toh, 50! afterthe Perihelium. > 


tie Angle thus found, to or from the Place of the Pe- 
rihelium; or ia dere Comets ſubſtraR, and in n | 
grads ones add; if the Time be before the Periheli- 


yet of 


ample, 'rwas obſerved (at London) that the Comer 


ing given, we are to proceed by the ſame Rules as 


CON 


_ | 


CON 


” 


Log. diſt, Perihel. | 9.748343 


Log. Seſquialt. 2.622514 
Comp. Arith. 0.377486 ' 
9.960128 
Log. Temp, 1.310723 
Log. Med. Mot. 1.648337 
Medius Motus 44.498 
perihel. xr 25.29.30 — 
Ang. Correſp. 23.23.20 
Comet. in Orb. T 28.42. 10 
Nod. Deſcend. 9c 23.23.00 
Com, a Nodo 35-19-10 - 
Red. ad Eclip. 4-48.30 
Com. Helioc. 36 28.11.30 
Incl, — 8 3 
Log. pro N i 9.11133 
Log. Perihel. 9.748343 
Co- ſin. Incl. 9.913187 
— — — — 
Log. diſt. Curt. 9.772866 
Log. diſt. O ©0,0061 04 
O SN 10.41 25 
Com. Viſus S 5.11.50 
Lat. Bor. 28.52.00 


At the Inſtant of Time ſpecified in the firſt Ex- | 


applied to the ſecond Star of Aries; ſo that it 
was found to be 97 more Northerly, and 3“ to the 
Eaſt, according to Mr. Hook's Obſervation. But 
at that of the Second Example, I my ſelf on 
London, with the ſame Inſtruments whereby I for- 
merly obſerved the Southern Conſtellations) found 
the Place of the Comer to be S, 5*, 1117 and 
28% 52!, North Latitude, which agreed exactly 
with the Obſervation made at Greenwich almoſt the 
very ſame Moment. = 

As for the Comer of the Year 1680, which 
came almoſt to the very Sun ir ſelf (being in its 
Perihelion, not above ; of the Semi- diameter of the 
Sun diſtant from the Surface of ir) ſince the Lati 
ReAum is ſo very ſmall, could hardly be contained 
within the Himits of the General Table, becauſe 
of the exceſſive Velocity of the Mean Motion, 
Therefore in this Comet the beſt way is (after the 
mean Motion is found) to get from rhence (by the 
help of the foregoing Equation 4 + 34 = 
of the mean Motion) the Tangent of half the An- 
gle from the Perihe/ium, together with the Log. 

r the Diſtance from rhe Sun. Which things be- 


in the reſt, hy 


After this Manner therefore the Aſtronomical 
Reader may examine theſe Numbers which I have 
calculated with all imaginable Care from the Ob- 
ſervations I have met with. And I have not 
thoughr fir ro make them publick before they have 
been duly examin'd, and made as accurate as 
twas potlible, by the Study of many Years. I 


have publiſhed this Specimen of Cometical Aſtro- 


nomy as a Prodomus of a defigned future Work, leaſt 
happening to die, theſe Papers might be loſt, which 
every Man is nor capable to retrieve, by reaſon of 
the great Difficulty of the Calculation, 


Now it may not be amiſs ro put the Reader in 
mind, Thar our Five firſt Comets, (the Third 
and Fourth obſerved by Peter Apian, the Fifth by 
Paulus Fabricius) as alſo the Tenth ſeen by Matin, 
if I miſtake not, in the Year 1586, are not ſo cer- 
tain as the reſt; for the Obſervations were made 
neither with fit Inſtruments, nor due Care, and 
upon that Account are diſagreeing with themſelves, 
and can by no means be reconcil d with a regular 
Computation. The Comet which a in the 
Year 1684. was only taken Notice of by Blanchi+ 
nus, who obſerved at Rome : And the laſt, which 
appeared in the Year 1698. was ſeenonly by thoſe 
at Pars, who determined its Courſe in a very un- 
common way. This Comer was very obſcure ; 
and, although ir moved ſwitr, and came near e- 
nough our Earth; yer we, who were wont to be 
curious enough in theſe Matters, ſaw nothing of it. 
For want of Obſervations I have leſt out the fore- 
going Catalogue, thoſe two remarkable Comets 
which have appeared in this our Age, one in Novem- 
ber, in the Year 168g. the other in February, in 
the Year 1702. For they directing their Courſes 
towards the Southern Parts of the World, and 
being ſcarce conſpicuous here in Europe, met with 
no Obſervers capable of the Baſineſs, Bur, if any 
one ſhall bring from India, or the Southern Parts, 
an accurate Series of requiſite Obſervations, I will 
— fall to work again, and undergo the Fa- 
tigue of repreſenting their Orbits in Numbers, as I 
have done the reſt. | 

By D the Accounts of the Mo- 
tions of theſe Comets, tis apparent their Orbits 
are diſpoſed in no manner of Order; nor can 
they, as the Planets are, be moved indifferentl ye- 
very way, as well retrograde as direct: From 
whence it is clear, they are not carried about or 
moved in Vortices, Moreover, the Diſtances in their 
Peri heliums arc ſometimes greater, ſometimes leſs; 
which makes me ſuſpect there may be a far greater 
Number of them, which moving in Regions more 
remote from the Sun, become very — z and 
wanting Tails, paſs by us unſeen. 

1 have 3 the — — 
mets as e Parabolic; u which Suppoh- 
tion it would follow, that nn being impelled 
towards the Sun by a Centripetal Force, deicend 
as from S infinirely diſtant, and by their Falls 
| acquiregſuch a Velocity, as that they I. again 
run off into the remoteſt Parts of the Univerſe; 
moving upwards with ſuch a perpetual Tendency, 
as never to return again to the Sun. But ſince they 
appear frequently enough, and ſince none of them 
can be found to move with an Hyperbolick Mo? . 
tion, or a Motion ſwifrer than what the Comet 
mighr acquire by irs Gravity to the Sun, 'ris highly 

robable they rather move in very Excentrick Or- 

its, and make their Rerurns after long Periods of 
Time: — ſo * Number 99 te, 
and perhaps not ſo very great. s, the ö 
— e Sum and the fix d Stars is ſo — 
that there is Room enough for a Comet to revolve, 
though the Period of its Revolution be vaſtly long. 
Now, the Latu Rectum of an Ellipfs, is to the La- 
tus Rectum of a Parabola, which has the ſame Di- 
ſtance in its Perihelium, as the Diſtance in the 4 
phelium in the Elipfis, is to the whole Ax# of the 
Ellipfir. And the Velocities'are in a ſubduplicatę 
Ratio of the ſame : Wherefore in very Excentrick 
Orbits this Ratio comes very near to a Ratios of 
Equality ; and the very ſtall Difference which hap- 
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rabola, is eaſily compenſated in determining the | 


Situation of the Orbit. The principal Uſe there- 
fore of this Table of the Elements of their Moti- 
ons, and that which induced me to conſtruct it, 
is, That whenever a new Comet ſhall appear, we 
may be able ro know, by comparing together the 
Elements, whether ir be any of thoſe which has 
appeared before, and conſequently to derermine 
its Period and the Ax# of irs Orbit, and to fore- 
tell irs Return. And indeed there are many things 
which Apian obſerved in the Year 1531. was the 
ſame with that which Kepler and Longomontanus 
took Norice of and deſcribed in the Year 1607. 
and which I my ſelf have ſeen rerurn, and obſer- 
ved in the Year 1682. All the Elements agree, 
and nothing ſeems ro contradict this my Opinion, 
beſides the irequality of rhe Periodick Revolun- 
ons: Which Inequality is not ſo great neither, as 
that ir may not be owing to Phyſical Cauſes : For 
the Motion of Saturn is ſo diſturbed by the reft of 
the Planets, eſpecially Jupiter, that the Periodick 
Time of that Planer is uncertain for ſome whole 
Days together. How much more therefore will a 
Comet be ſubject to ſuch like Errors, which riſes 
almoſt four times higher than Saturn, and whoſe 
Velocity, though encreaſed but a very little, would 
be ſufficient to change its Orbit from an Elliptical 
to a Parabolical one. This, moreover, confirms 
me in my Opinion of its being the ſame; that in 
the Year 1456. in the Summer Time, a Comer 
| was ſeen paſſing retrograde between the Earth and 
the Sun, much after the ſame manner: Which, 
though no Body made Obſervations upon ir, yet 
from its Period, and the Manner of its Tranſit, 
I cannot think different from thoſe I have juſt now 
mention d. Hence I dare venture to foretell, That 
ir will return again in the Year 1758. And, if it 
fhould then return, we ſhall have no Reaſon to 
doubt bur the reſt muſt return too: Therefore A- 
ſtronomers have a large Field to exerciſe them- 
ſelves in for many Ages, before they will be able 
to know the Number of theſe many and great 
Bodies revolving about the common Centre of the 
Sun; and reduce their Motions to certain Rules. 
I thought indeed that the Comer which a d 
in the Year 1532. might be the ſame with = ob- 
{erv'd by Hedeliu in the Year 1661. But Apian's 
Obſervations, which are the only ones we have 
concerning the firſt of theſe Comets, are roo rude 


and unskilful for any thing of Certainry®ro be | p 


drawn from them in ſo nice a Matter. I deſign ro | 
treat of all theſe things in a larger Volume, and 
contribute my utmoſt for the Promotion of this 
Parr of Aſtronomy, if it ſhall pleaſe God to conti- 
nue my Life and Health. 

In tlie · mean time, thoſe that deſire ro know 


met by three accurate Obſervations given, may 
find it at the End of the Third Book of Sir ace 
Newton's Principles of Natural Philoſophy, enti- 
ruled De Syſtemate Mundi, in the Words of its 
Renowned Inventor. Which have fince been more 
fully explained by my very Worthy Collegue Dr. 
Gregory, in his Learned Work of Aſtronomia Phyſi- 
ca & Geometrica. | . 

One thing more perhaps ir may not be improper 
or unpleaſant to advertiſe the Aſtronomical Rea- 


der; Thar ſome of theſe Comets have their Nodes | 


ſo very near the Annual Orb of rhe Earth, thar if 


tion of the Comer will be incredibly ſwift, ſo its, | 
P.rallrox will become very ſenfible ; and the Pro- 
_ thereof to that of the Sun will be given. 
herefore ſuch Tranſits of Comets do afford us 
the very beſt Means, though they ſeldom happen 
to determine the Diſtance of the Sun and Earth: 
Which hitherto has only been attempted by Mars 
in his Oppoſition to the Sun; or elſe Venus in Peri- 
geo ; whole Parallaxes, though triple to that of 
the Sun, are ſcarce any ways to be perceived by 
our Inſtruments ; whence we are ſtill in great Un- 
certainty in that Afﬀair. This Uſe of Comets 
was the ingenious Thought of that Excellent Geo- 
metrician Mr, Nico/ws Facio. Now the Comet of 
1472. had a Paralax above twenty times greater 
than the Sun's. And if the Comer of 1618. had 
come down, abour the Middle of March, to his 
deſcending Node: Or if that of 1618 had arri- 
ved a I ttle ſooner at its aſcending Node; they 
would have been yet much nearer the Earth, and 
conſequently have had more notable Paralexes. 
But hitherto none has rhreaten'd the Earth with a 
nearer Appulſe than that of 1680. For by Calcu- 
lation I find, that Novemb. 11% 1h, 6% P. M. 
that Comer was not above the Semi- diameter of 
the Sun to the Northwards of the way of the 
Earth. At which Time, had the Earth been 
there, the Comer would have had a Parallaæ equal 
to that of the Moon, as I take it. This is ſpoken 
ro Aſtronomers: But what might be the Conſe- 
quences of ſo near an Appulſe, or of a Contact. 
or lefty of a Shock of the Celeſtial Bodies 
(which is by no means impoſſible ro come to raſsl 
I leave to be diſcuſs'd by — of — 
Matters. N 
COMMENDAM. Before the Reformation it 
was co mmon for the Ordinary to grant a Sequeſtra- 
tion of a Living (eſpecially if in his own Gift or 
lapſed to him) for fix Months Time: And ſuch a 
Sequeſtration was called Commenda-Semeſtris. And 
this was the only Commendam that the on Law 
approved of: tho Commendams for a longer Time, 
and even for Life, were all along uſed. A Biſhop, 
now, is only capable of holding a Benefice or other 
Inferior Dignity, by this Title of Commendam ; 
which he doth by Licence from the Arch-Biſhop of 
Canterbury, or from the Queen in Charcery, But 
the Biſhop can't hold any living in Commendam, 
without the Patrons Conſent ; as Watſon faith, e. 18. 
. 141, In Caſe of a Commendam, no Inſtitution is 
neceſlary ; and a Biſhop may be Licenſed ro hold a 
Living in his oon Gift by theſe Words: Authori- 
tate. ſua propria capere, & apprehendere abſquere Inſti- 
tut ione Indumione, Collatione, &c, N 

COMMISURA Craſſioris Nervi æmula, is a Me- 
dullary Proceſſe in the Bruin, connecting together 
the Corpora Striata, or the Tips of the Crurs 
Medulle oblong atæ. 

COMMINICATION. Lines of Commuica- 
tion in the Art of Fortification, are Trenches, made 
to continue and preſerve a ſafe Correſpondence be- 
tween two Forts or Poſts: or at a Seige between 
two Approaches, that they may relieve on another 
on occaſion. | 

COMPARTITION, in Architecture, is the 
uſeful and graceful Diſtribution of the whole 
Ground-plot.of an Edifice, into Rooms of Office, 
of Receprion or Entertainment. | 


COMPARTMENT, in Architecture, is 


it ſhall ſo happen, that the Earth be found in the 
Parrs of her Orb next the Node of a Comer, 
whilſt the Comer paſſes by; as the apparent Mo- 


Part of a Building. 


ticular Square, or other figured Space (for an In- 
ſcription, Ge.) mark d out in ſome © 
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* COMPASS: The Latin and Greek Names uſed | Thar is, if a Body be three different 
n. for the Points of the Compaſi, are as follows © ETI. Powers in the Di Ns ba, b * 
us NORTH Septentrio: be, theſe three Forces ſhall be to one another, as 
+> N. b. E. Hypaquilo, Hyperboreas. be, bd, and de, reſpectively. Q. E. D. And this 
F; N. N. E. Aquilo, Gallicus. ſingle Propofition is the Foundation of all the Me- 
71 N. E. b. N. Meſaquilo NMeſoboreas. — 1 1 ann ſhewn by * 
my N. E. Supernas Borrhapeliotes (Vales . of Quantities, with re 
of E. N. E. Cxcias, Carbas. (Vales). ro the Doctrine of Combinations, in the Ne ro 
y E. b. N. Meſoczcias, in any Number of Given Quantities, Letters or 
cf E AS I. Oriens, Subſolanus. Figures, one Row with another Row of the ſame, 
ts E. b. S. Hy Hypereurus, or with two or three, or more other Rows, See 
o- E. S. E. —— Combi nat ion. 
of 8. E. b. E. Meſeurus. | COMPOSITION in Painting, con two 
er S. E. Euro auſter, Notapeliotes. Parts, Invention and Dif} tion ; one of which 
d S. E. b. S. Hypophænix, Hypereanotus. finds our (by the means of Hiſtory) proper Objects 
is S. S. E. Euronotus, ly Vegetius, aun for a Picture; and the other places them a · right: 
= S. b. E. Meſophænix, Meſeutonotus. the juſt mixture of which Two Things, according 
$4 SOUTH. Auſter. to a true Oeconomy, is properly Compoſition. 
d S. b. W. Meſolibonorus. CONATUS Cenerifugw: This is ſometimes 
1 S. S. W. Auſtroafricus. called the Conatus Excuſſorius, and is always expreſ- 
Aa S. W. b. S. Hypolibonorus, Hyperlibonotus. ſed by the verſed Sine of the Angle of Circulati n, 
u- S. W. Notolibycus, Auſtro-Zephyrus. and theſe Conatus Centrifugi of Bodies revolving in 
MA. S.W.b.W. Meſafricus, Meſolopus. equal Circles, with an equable Motion, are in a 
of W. S. W. Africus, Subveſperus. duplicate Ratio, or as the Squares of their Veloci- 
he W. b. S. Hypafricus, ries. Bur if the Bodies revolve in unequal Circles; 
n, W ES T. Favonius, (Vegor. ) Subveſper- Their Conarw Centrifugi will be in a Ratio, com- 
al tinus Occidens, | pounded of rhe Ratio of the Squares of the Veloci- 
en W ES T. Occidens,' | | ries direttiy, and the Simple Ratio ot the Redii of 
e- W. b. N. Meſocorüs, Meſargeſtes. thoſe Circles Inverſley. If the Body deſcribe 
A. W. N. W. Corus, Caurus. a Areas in _ Times (as is the Caſe of the Planers 
„ N. Wb. W. Hypocorus, Hyperargeſtes. | Which revolve in Ellipſes round the Sun) then the 
61 N. W. Corus Etefix, Zephyroboreas. | Conarw Centrifugi will be reciprocally as the Cubes 
A N. W. b. W. Hypocircius, Melottiracits. Hof rhe * | 
1 — N. W. Croley CONATUS Excuſſoriv. See Comatus Centri- 
. b. W. Me ocircius. — . 
a- [Metius Lib. V. Dodtrin. Sp. CONGENERES Mu/culi ; are ſuch Muſcles in 
os ' COMPERTORIUM, is a Judicial Inqueſt in] an Animal Body, as ſerve _ ro produce rhe 
* the Civil Law, made by Delegates, to find out ſame Motion; and they are 0 ecauſe the7 
nd and relate the Truth of a Caule. aſſiſt one another in their Action. 
eng COMPOSITION of Motion. If a Body as b, | CONGRUITY : Thar there is ſuch a Proper? 
e, be impelled or drawn by three different Forces, int) as Congruity in the Particles of ſeveral Fluids, is 
Py the three diſſetent Directions, be; be, and bd, ſo plain, from theſe and ſuch like Inſtances : Quick- 
er ' ver will ſtick ro Gold, Silver, Tin, Lead, Ge. 
v5 ob and unite with them; but will roll off from Wood, 
of Stone, Glaſs, Sc. and Water that will wet Salt 
ut . | and diſſolve it, will flip off from Tallow, Ge. 
m, - without adhereing to ir, as ir will from a duſty 
8. Surface, and from the Feathers of Water -Fowles. 
is 4 Two drops of Water, or of Mercury, will on con- 
4 2 tact, immediately join and coaleſte : But Oil of 
ri- that it yeild to none of them, but continue in equs- | Tarrar on Quick-filver, and Spirit of Wine 
di- libro: Then will thoſe three Powers or Forces be to | on that Oil, and Oil of Turpentine on thar, and 
one another, as three right Lines drawn parallel | Air over all; tho theſe are ſtop'd in a Bottle, and 
to thoſe Lines expreſſing the three different Directi-¶ ſhaked never fo long, they will by no means con- 
ons, and terminated by their mutual Concourſes. rinue mingled, but will ſeparate and keep diſtin. 
Let be repreſent the Force by which the Body 6 Whether the Cauſe of this Incongruity be not, that 
- is impelled from h to 4 then will the ſame right | the Particles of the Fluids cannot be brought ſo 
Line b e repreſent alſo the eontrary equal Force, | near to one another, as to come within the Sphere 
de by which it is impelled from b ro e. But by what | of one anothers Attraction; and why they cannot 
be bath been ſaid before in Compoſition of Motion, the] be brought to do fo by ſhaking, are Enquiries 
en force be is reſolvable into the two Forces acting worth purſuing. The Ingenious Dr. Hook, calls 
her according to the two Directions, bd, and 6 e, ro | Congruity both a Tenaceous and AttraFive Power, 
which the other impelling from 5 to e, isas be to] in which he's certainl right ; bur perhaps, whar 
the bd, and be or de, reſpectively. So likewiſe two he rakesto be the Effects Congruity, is the Cauſe 
ole Forces acting without the Directions bd, h c, and | of it. | | 
ce, being . to the Force acting without the CONICK-SECTIONS, I chought fit to give 
5 Direction b e, from b to e; will be to the Force ry, here a Tranſlation of L. Hoſpital's fixth 
ar- acting accordiug to the Direction 5 e ftotti b to e, Book of Conicks ; wherein he will ſee how the 
In- 23 bd, be to bd; and therefore the Forces acting Sections and their Primary Properties ate deduced, 
ral WY in the Directions þ 4, be, and equipollent to the | from the Cone itſelf,wirhour the tedious Number of 
Force acting in the Direction b e, are to the Force | Lemmas, which ſome have premiſed about a Line 
: W ad . 
2 ate 
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are more than all theſe Propoſitions, and not ſo na- VII. If a Conick-Surface be cur by 4 P 


rural nor eaſy neither. which doth nor paſs thro' its Verrex, as FAG; 
3 | which alſo is nor Parallel ro the Plane of the Baſe; 


— 


DEFINITIONS. 
Hg. 2. 


I. If an Infinite right Line, as x $4, having one 
Parr of it, as 5, 22 4 as in 2 | 
Point, plac'd above the Plane of the Circle YA T; 


Fig. .. 
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(for chen a Circle will be produced, which tho? 

truly a Conicl - Set ion, is not here conſidered) the 

Curve-Line formed by the Interſection of the Plane 

| FAG, with che Conick-Swface, is called a ci 
Setb ion. | | 


| IX. If dre the Verrex 8, a Plane be drawn 
Y Parallel to any Conick-SeBion, rhe Iafinize Right 


* | Fig. 3» 
Z 


be ſuppoſed ro move round the Circumference of | 
the ſaid Circle; the Revolution of this Line x S X &. 
will produce or form what we call a Conick-Surface ; 
and if the Line be continued each way beyond the 
immoveable Point S, it will generate two Conick- 
Surfaces which are called Oppoſite. | 


II. The fix'd Point S, is called the Vertex of 
either Surface, | 


IL The © VXY, is called the Baſe of the 
Cone VX TS; and the © « x y the Baſe of the 
Oppoſite Cone. 


IV. For the Solid contain d under the Baſe TX, 
and that Conick-Surface which is generated by the 
Motion of the Line SX, is called a Cone. | | 

| Line DE, which is the common Section of that 

V. The Right Line & X, drawn from the Ver- Plain, with the Plane of the Baſe, is called the 
tex to any Point in the Periphery of the Baſe, is Directrix. 
called the Side (becauſe tis one of the Side of the | 13 
A which will be formed by cutting the Cone thro X. A Conick-Seftion FAG, is called a Parabola; 
the Vertex, and by the Axis). when the Directrix DE touches the Circle of the 
| Baſe of the Cone (as in — ng an Edipſis ; when 


VI. The Line 8 O, drawn from the Croc the Directix falls all wi the Cone, and an 
the Circle of the Baſe thro' the Vertex, is called when the Directriæ cuts the Circle of 


the Axis. e. 15 
| Bur in this laſt Caſe, if the Plain of the Conpck- 


VII. 4 Right Cone, is that whoſe Axis is Nor- Section be produced, it muſt cut the Oppoſite Conick: 

mal to the Plane of its Baſe; but if it * not fo, Surface; and there will form another Conick-Sectt- 

tis called a Scalene - Conn. on, which is called Oppoſite, and both together are 
| called Oppaſite- Sections, or Oppofite-Hyperbola s, 38 
| [E4G and K NI, in Eg. 4. | 
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XL If a Line bei drawn in the Plain of any 
pick-Sections, ſo that it meer it only in one Point 
and being produced both ways, enters not at 'a 
into the Section; but falls all entirely without, and 
that Line is called a Tangent in that Point. 
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CONSECTARIES. 
I. In the Parabile, all the Side of the Cone 
(vid. Def.. 5.) being produced infinitely, muſt ne- 
ecflarily cut its Plane, except the Side $ D, drawn 


Fg. 4 } 


from the Vertex S to the Point D, where the 
Direfrix touches the Baſe ; becauſe no other Side 
bur that can be in the Plane DSE, which is pa- 
rallel ro the Section ; and that all the others cur ir 
in the Point S: Whence it is plain, that the Para- 
bela will be extended infinitely, and can never re. 
turn into itſelf, 


II. In the Elipfis, all the Sides of the Cone, 
when 8 muſt cut the Plane of the Section; 
becauſe the Plane $ D E, which is parallel to it, 
is cut by all of them in the Point S, (Fig. 3.) Whence 
_ ion muſt include a Space, and return into 


III. In the Hyperbola and the eSedt iont, 
all the Sides of the Cone (but 1 drawn 
from the Vertex to the Points D, E, where the 
DireArix cuts the Baſe) being infinitely produced 

ways from the Vertex $, muſt cur the Planes 
of the Oppoſite Section:: Becauſe, there no other, 
bur thoſe two Sides, which can fall in the Plane 


m—_. 


C 


DE which is parallel to the Sections; and alſo 
becauſe all the others cut it in che Point ex 


The Sides of the Portion SDVE form the 
Points of the H FAG; and thoſe of the 
Portion S DTE being produced on the other Side 


_ | of the Vertex $, form the Points of ghe Oppoſite 


» 


Section K M H. 
And from hence tis clear, Thar the Oppoſire Hy- 

perbola's are extended infinitely, and canno more 

return into themſelves than the Parabolick Section. 


Tveozem 1 PROP. 1 


I the two Oppoſite Gonick Surfaces be cut, be a 
Plane paſſing through the Vertex, as & a m (in Fig. 
) rhe Interſection of that Plane, with the two 
urfaces, will make two Right Lines S 4, 5 m, 
which may be ſuppoſed to be inſinitely produced 
each way from S. to 8 
For let am be the Common Section of this Plane 


with that of rhe Baſe : "Tis plain it will cut the Pe- 


riphery of the Baſe in the two Points'# and m. 


becauſe the Plane Sam is ſuppoſed to fall within 
che Cone. Wherefore the Sides $ a and & m be- 
ing produced each way from 5, muſt be the two 


common Sections of the interſecting Plane S a m, 


with che oppoſire Conick Surfaces: As appears 
from the manner of their Generation in Def, 1. 
2. 3 G | i*"t Py 
CONSECTARIES. 

I. As that Part of the Line am joining the two 
Points 4, m, in the Periphery of the Baſe, falls 
within the Baſe, and all the reſt of it, if produced, 
falls without; ſo ir follows, that if the Plane 
Sa m, be ſuppoſed infinitely extended all round 5, 
that Part of ir only which is contained within the 
Legs of the Angle a $ m, and its Vertical one be- 


yond S, will fall all within the two oppoſite Conick- 
Surfaces, and all the reſt of it without them. 


| I. From whence ir follows, That if you join 


any two Points, as A, M, in a Conick Section, 
(Fg. 2.) ir will de all contained within the Section ; 
and all Parts of ir, when produced either way, 
will fall without it: For drawing from the Vertex 
S two Lines, as Sm, S 4, and ſuppoſing them to 
determine ſuch a Plane as above; tis plain the 
Line 4 M will fall all within the Legs of the 
Angle 48 m, Ge. | 


III. Wherefore any Line paſſing through the 
Vertex S, and parallel ro ſuch a Line as AM 
drawn within the Section, will tall withour the 
Conick Surface ; and will meer the Plane of the 
Baſe produced without the Circumference of the 
Baſe of the Cone, 


IV. It follows alſo, (from Conſect. I.) Thar any 
two Points, one in each of the oppoſite Hyperbola's, 
(Fig. 4.) being joined by a Right Line, as A M, that 
Line will be wholly without and between the op- 
poſite Sections; but infinitely produced each way, 
will be ever after entirely within the Oppefte Hyper- 
bola's: For drawing through S the Lines S 4, 
Sm, paſſing through the N. A, M, and ſup- 
poſing; then to determine a Plane, extended every 
way | Sr $, Sc. it's evident, that that Part of the 
Plane which is contained within the Legs of the 


Angle $ 4, S M, where the Line 4 M falls, is 
compre- 


CON 
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comprehended between thoſe two Surſaces; and 
hat Part of the ſame Plane which is contained 
between the Productions of the Line 4 M, from 
A and M each way, will fall all of it within the 
Oppoſite Hyperbola s. ee e 


V. From the 2d and Ach Conſectaries it will fol- 

low, That a Right Line can't cut a Conick-Secti- 

2 or the Oppoſite Hyperbola's, in more than two 
oints. . "ao 


PROP. IL 


If either of the Oppoſite Conick-Surfaces be cut by a 
Planeas 0U xy, (ſer Fig, 1.) which s parallel to 
the Baſe OVXRX L, the Section will be a Circle, 
whoſe Centre ſhall be in o, the Point where that 


Plane cuts the Axs produced as far as # neceſſary the Vertex of rhe Cone, as S, a Right Line 
J S 4, cuttung the Baſe in 43 ——— the Peri. 


beyond S. 


For in the Baſe, drawing any-where a Radius | as EaF, The Line F A made by the common 
OX; and from the Vertex & the Side S X;; Section of the Plane & E, af, (produced, if ne- 
which produced, ſhall meer the Plane ou x in æ; | ceflary, beyond the Vertex $) with the Plane of the 


the Lines O X and o.x will be parallel: And the 
Plane S O being produced into the oppſite 


Cone beyond S, the A's SOX and So x will be| rhe Baſe, but only in the Point 4, it follows, chat 
| the Plane SE af, infinitely produced aboye or be- 


Fig, 3. 


equal; and therefore 'twill always be that S O: 
OX :: So: $ x, Bur the two firſt Terms being 
always the ſame, the 4th Term Sx can't change 
irs Length, let the Point x fall where it will: 
Wherefore the Curve ux is a Circle. 


PROP. III. 


F in the Plane ef a Parabola, a F AG (Fig. 2.) you 
 .. draw, from any Point, as A, within the Cone, an 
infinite Right Line, as A B, parallel to the Side 
SD: 1 ſay, That Line ſhall always be within the 
Section ; and though infinitely produced towards 
Z, can never cut - Parabolick, Cireumference a- 
nn more. 


For drawing, or ſuppoſing to paſs through the 
the Vertex ＋ the ike * a Plane, as 
$ A B; chat will, by its Interſection with the 
Conick-Surface from two Sides z one of which 
ſhall always be the Line S D, (becauſe 4 B is pa- 
rallel to it) and the other the Line S 4, which 
paſſes through the Point 4. But the Plane DS a 
contained between the Sides S D, S a, produce 
infinitely from D and 4, will all fall within the 
Surface of the Cone (by Conf. I. Prop. I.) Where- 
fore the Line 4 B, which is always within that 
Plane, and is parallel to the Side S D, will fall all 
of it within the Parabola, and can cut its Circum- 
ference no where but in B. 


PROP. IV. 


bola in another Point, M. (See Fig. 2.) 


All of it within the Conick-Surface, and can'r paſs 
by the Side S D: Whence it follows, that this 
Plane will form, by its cutting the Surface of the 
Cone, the two Sides 8 4 (Sm, (ſee Prop. I.) 


Surface of the Cone: Wherefore, Oc. 


low S, can cut the 

{| where but in the Line & 4, produced alſo infini 

A Line drawn in the Parabola FAG, from any | either way; and that all the reſt of that Plane wi 
Point, as A, within the Cone, and not parallel to be without thoſe Surfaces, 


the Side S D, will, if produced, meet the Para- A F, made 4 Interſection of that Plane with 
that of the 


thoſe Surfaces but only in the Point 4, where the 
For if you ſuppoſe a Plane to paſs along that Line 8 4 cuts the Plane of the Section: Where- 
Line and the Vertex S, as $ AM, that will be | fore tis a true Tangent to the Curve in that Point. 


Plane of the Section ; (for by the Nature of it. 
only. the Side 8 0 is ſo, {ſee Def. X.) Wherefor: 
the Side Sm uced, muſt cur the Plane of the 
Parabola in Point M; through which the 
Line 4 M paſſes, which is formed by the Inter. 
ſection of the Plane « 8 m with that of the Pa · 
rabola. But tis plain, that this Point M is one 
of the Points of the Parabola F 4 G, becauſe tis 
both in the Plane of the Section, and alſo in the 


Thraygh 4 Point given, a A, in any Conick-Section, 


to draw a Tangent, as AF, to the Curve. 


Having drawn through the given Point A, and 


phery of the Baſe in the ſame Point 4, a Tangent, 


Section, ſhall be the Tangent required. 
For ſince the Tangent E af is entirely without 


oppoſite Conick-Surface no- 


Wherefore the Line 


Rion, can interfere with neither ui 


CONSECTARIES, 


I. As there can be but one Tangent to the Peri- 


one of which, S 4, paſſes through the Point A; | phery of the Baſe in the Point 4, fo * 


and the other, $ m, is by no means parallel to the 


N 


F S AB. 


1. 


SEE FIS BIE. 


5 7 5 SFS? 


* N * 


HUM 


H Y D 2 | 


bur one ro the Point A drawn in any of the Co- 


nick · Sections. 


II. Whence ariſes the way of drawing a Tan- 


gent, as A F parallel; a Right Line, as MN, 


iven in Poſition in the Plane 
on; Or in the rwo O ſite 


of any Conick- Secti- 
Sections. 


For having drawn thro the Vertex S a parallel 
o MN, as SE, that will either meet with the 
Directrix in ſome Point, as E, or be parallel to it; 
becauſe that Line S E may be parallel to the 
plane of the Section, and conſequently may fall in 
the Plane S DE. If it cut it in any Point, as E, 
falling without the Baſe of the Cone; then draw- 


ing from the Point E, to the Periphery of the 
Baſe, the Tangent E 4; tis plain, that the 


lane SE af will make, b 


its Interſection with 


the Plane of the Section, a Tangent, as A F, which 
hall be parallel to the Line MN: becauſe the two 


Setions A F, S E, of the 


rallel Planes MAN, 


SED; being cut by the Tangent Plain, SE a f, 
muſt be parallel ro one another, as well as SE 


and MN. 


III. The fame things being ſuppoſed, as in the 
preceding Conſectary and Fig, 5. It will follow, 
1. That in the Parabola this Problem will be im- 

ible; when the Line MN is in a Parallel Poli- 
ton to the Side S D; drawing thro' the Point D 
where the Directrix touches the Perifery of the 
Baſe, for then the Points. E and D will be co. in- 


eident; and thro that Point 


D, no Tangent but 


DE can be drawn : And as the Plane which paſ- 
ſes the Vertex $ and the Directrix E O, is Paral- 


[el to the Plane of the Section (by Def. 9.) by its In- 
terſetion with rhe Plane of the Parabola, no Tan- 


gent can be formed. But when the Line given in 
Poſition is not Parallel to the Side S D, 4 Tangent, 


3 AF, may always be drawn parallel to it; for 
then the Point E falling without the Circular Baſe 
of the Cone; — —— as — F and — - L, 
may always rawn from that Point to the Cir-| x , : r 
—— of that Circle; of which one, E D L, re of the Baſe, 
will co-incide with the Directrix; and the other, 
E af, will find by the Interſection of the Plane 
SE af with thatof the Parabola, a Tangent, as 
AF, which ſhall anſwer the Problem. 

'Tis the ſame thing when the Line 8 E is paral- 
el to the Directrix ; for then the Tangent E a f 
will always be Parallel to the Directrix: and as 
there is but one Tangent that can be drawn paral- 
el to ĩt, becauſe the Directrix itſelf touches the Baſe 


the Point D; it follows, that 
drawn, Ge. 


a Tangent may be 


| 


2. In the Ellipſis, there may alwa | be drawn 
two Tangents, 4 F, G B, parallel to the right Line 


Rg. 6- 


MN, given in Poſition; and conſequeily is ons | 


anorher, 


For here all the Points of the Directrix O E fall, 
without the Baſe of the Cone; and therefore you 
may always dra from the Point E, two 2 e 


theſe will ſerve, by the Interſection of the Planes 


SE af, and SE bg, with che Plane of the Secti- 


on two Tangents, 4 F and BG, which will anſwer 
the Problem, | | 
Tis the ſame thing when the Line SE is Paral- 
lel ro the Directrix, for then inſtead of the Tan- 
ents E af, , going from the Ppine| Tin cher 
raw two parallel 
gents; which is always poſſible, 


* 


- * 


In the Hyperbola and OppokiresSedhions, the lel to it; and in the Elipfis and Oppoke 
Prombelm becomes impoſſible when the Point E eee; two Tangents, as 4 F and BG; be 
falls within the Circular of the Cone ; becauſe e the Line S E drawn from the Vertex, par]. 


Fig. 7- ſomewhere without the Circle, or elle Park 
y DEFINITIONS. 


XII. In the Parabola (vid. Fig. 5.) a Line, y 
AB drawn from any Point, as 4 parallel to the 
Side S O, which paſſes through the Point . 
F where the Directix touches the Baſe, is called | 

\ |, Diameter; and the Point A its Orgine. 


XUE In the Ellipfis and Oppoſite- Hyperbol,, 
(Fig. 6, 7) a Right Line, as AB, connecting the 
Points of Cantact of the two parallel Tangens 
AF and BG, is called a Diameter ; the Points 4 
and , its Extremitves. 


4 XIV. A Line, as M D drawn thro' any Point 
— as P, of the Diameter 4 B produced, if there be 
PR. 1 occaſion (Fig. 5, 6, 7.) Terminated by the Sectio 


— 2 


. ju the two Points MN, and alſo parallel to the 

—. Tangent A E which paſſes thro 4, the Orgine of 
the Diameter in the Parobolz, or by one or other d 
N 2 ſche Extremities of it in the Elipſi, or Oppoſite 


F hs _ Hyperola's; that Line is, ſaid to be an Entire Cr. 
a” 4 | dinare to the Diameter 4 B, being continued © 
|; ” of each Side the Point P; tho it's half, as P M d 


„ 


* 


Fg 
q , 


PN); is uſually called an Ordinate. 


called the Axis. 


0 I. XV. And when the Ordinates are at Right 
Angles with any Diameter; that Diameter is then 

| CONSECTARIES. 
I. From Def. 1 2. it follows, that in the Parabols 


all the Diameters muſt be parallel one ro another; 


| 0 t dan bedrawn to that Point of the l 

1 en it ſalls _— — 1 becauſe they are all ſo to the Side S D. 

draw two Tangents, FF and AB, el ro of 4 
the Line MN — in Poſition: For A Directrix ch II. And _ Ro P 1 —— 
DE, cutting the Baſe, you may always draw ne — — — ro one — 
trom the Point E two Tangents, as Ea y, and — Hog ; * — wn to any Line 
Ebg —_ Baſe; and which eg © given in Poſition, as IS. 

Side of the Directrix, will make, by rhe interſecti- | 
on of the Planes SEaf, SE bg, with the Planes PROP. VI. Problem II. 
of the Sections, two Tangents A F and BG, which A Diameter, s AB, an Ordinate, PM, in ay 


will anſwer the Problem. | ö 
And tis the fame, when the Line SE is patal- Conick-Section, co deſeribe rhe Figura 


lel to the Directrix D E: for then inſtead of the VE an. 
two Tangents, E af and Eo, you need only * 
ED draw two Tangents Parallel to the Directrix ; $ 
which is always poiſible. A ; 
And here Note, that in this Caſe the two Paral- FS: A 
lel Tangents A F and BG, will always belong ” 8: \ 
to the Gppolte-Sections, and never ro the ſame | 5 * 
which is plain; becauſe the two Tangents, E af, 14 
and E b g, drawn to the Baſe, fall one each Side — ; 


D 


L 
2 
* 
5 
1 
\ 
: 


—— — 
* 
* 
* 
* 
* 
* 
* 
* 
— 


the Directrix. f 
IV. From the laſt Conſectory, it follows, A 
1. That in the Parabola or Hyperbola, you can“ \ _,- Es J *. 


not draw two Tangents which ſhall be parallel one * C 
to another: Bur in the Ellipſis and in the Oppoſite- 
Sections; one Tangent being given in Poſition (as N : 
ſuppoſe 4 F); you may always draw another, as — —— D 
GB _ os 2 — —— ſy DO 

: When the Line given in Pofition, ON i 
Terminated by the Section; you may always | Thro' the ordinate P N, deſcribe any Plane 


draw in the Parabola, one Tangent which may be | whatever, ſo it be but different from 2 


M deſc ircle, and tis 
1. When the Section is to a Parabola, 
from one of the Points, « or D, where the Circle 
of che Baſe cuts the part PA (viz, 4) thro' che Or- 
ine of the Diameter, the Right Eine 4 4, which 
Y meet in the Point S, another Line, as 5 0 
drawn parallel to 4 B; and then ſuppoſe a Co- 
nick · Surface deſcribed, whoſe Vertex is the Point 
S, and its Baſe the Circle D Ma G. I ſay, chat ir 


will Form, by its interſection with the Plane A5 M, 


2 — N — — 
For having drawn parallel to MN and through 
the Points O and 4, the Right Lines BD and 
f a: tis clear, thoſe Lines will be Tangents, be · 
cauſe they are parallel ro M P, which is 


to 4 F. „0 | , 

But the Place $SDE thro' S the Vertex 
of the Cone, and tho angent O B, is paral- 
Tel ro the Plane & P R, becauſe SD parallel 4 P, 


and D E parallel MP: Wherefare the Section 
MAN, made by the Plane 4 PM in the Conick- 
Surface, will be a Parabola, whaſe Diameter 


s by the 
rallels 4 f, P M, and conſequently (by Def. 14.) 

th 22828 to the Dia- 

meter A B. | 


| 


bed, whoſe Vertex may be that Point $, and irs 
Baſe, the Circle a MU N. Then, I ſay, that the 
Plane 4 PM, ſhall form, in this Conick-Surfate 
the Section MAN required. : 

For drawing & D parallel ro the Diameter of 
the Section  B, and meeting ab the Diameter 
of the Baſe, in the Point D thro' that Point, and 
alſo thro 4 and 6, draw the parallels D E, af, 
and bg to PM. Then tis apparent, that the 
Plane SD E ſhall be parallel to 4 P M; and that 
DE (by Def. 9.) ſhall be the Directrix. 

Bur in the Ellipſit, the Point O falls without 
the Diameter « b produced beyond the O, be- 
cauſe the Diameter of the Section 4 B falls with- 
in the Angle « $ made by the Sides of the Cone 
a$ and $6, But in the Hyperbola the Point D 
falls within the Circle of the Baſe, becauſe then 
the Diameter AB falls within a & B; which is 
the Angle lying an the Side of the Angle 48 b. 

Whence it follows, that (according to Def. 10) the 

former Caſe be an 


Section MAN, will in the 
Elipfis, and in the latter, an la. 
e Tangent A F paſſing thro' 4 the Extre- 


may of the Diameter AB ; being the common 


on ot the Tangent Plane Saf, and the Inter- 


ſecting Plane 4 P M, which paſſes thro the þ 


i . 
LOT | | [els af and PM; will be parallel to the Ordi 
& \ PM; and for the ſame Reaſon alſo, the Tangent 
yy, * | 1 BG, will be parallel to PM, for that is the com- 
\ I mon Section of the Tangent Plane S bg, and the 


” 


g Secant Plane 4 M P, which paſs by the two 
\ les 6g and PM, hall be prllet e Where 
fore the 


Line 4B, 1 13, 14.) is a Diameter, 


Vol. II. 


'f whoſe Ordinate is PI. 
K 


l. 


— 


4 


—BW 


— n 


'C'O'N 


— 


| It may 17 in the Elipſit, that the Lines A 4 
1. and b B may be parallel to one another; but there 

can be bur only one Point in the Line ab for C 
rhe Centre of the Circle of the Baſe. | 


5 


— 


DEFNITION XVI. 


If thro' the Points D and E in the Hyperbola, 
where the Direfr;ix cuts the Baſe of the Cone, you 
draw the Tangents D H and ER; and thro' the 


— f é AA OE A PA. tn 
4 — ” 5 


Egg. 11. 


Vertex S, and thoſe Tangents, you draw two 
Planes, SDH and SEK; which ſhall cut the 
Surface of the Cone in the Right Lines C H and 
and C K infinitely produced: Then are thoſe 
Lines, C H and C K called, Afſymprotes. 


ö CONSECTARY I. 


If thro' any Point of Contact of the Baſe of the 
Cone, as D, you draw thro' the Vertex 5, the Side 
or Right Line DS, infinitely prodnced : Tisthen 
plain, that the Tangent Plane, SD H, can have 
nothing common with the Oppoſite Conick-Surfa-| 
cesiz but that Side S D, becauſe the Points of the 
Tangent D H fall without the Perifery of the Baſe 
*F of the Cone, but only D. Bur the Plane S DE 
1 paſſing thro the Vertex S, and the Directrix D E, 
"I being parallel ro the Planes of the Oppoſite - Secti- 
' ons; the Common-SeQtions, S D and C H of thoſe 
Planes, with the ſame Plane S D H, muſt be pa- 
rallel to one another: And therefore the Aſſymprote 
| C H muſt fall entirely without {and between their 
Mp Oppoſite Conick-Surfaces ; and conſequently muſt 


ly, without ever touching them or meeting wi 

1 them. And the ſame thing may be ſhewn of the 
vv other Aſſymptote C K: Bur as two Aſſymeores C H, 
1 & are formed by the Plane S D H, S E K, which 
74 fall on each Side of the ſame Conick-Surface, and 


leave the Oppoſite Hyperbolas on each Side entire- 


Hyperbola FAG are contained within the Angle 
HC.K; and all Points of the Oppoſite - Section 


| with in its vertically Oppoſite-Angle. 


If thre any Point, as B, inthe Aſſymptote C K On 
draw a Line, B A parallel to the other Alm | 
rote CH. I/, that it ſhall interſect one of t 
Oppoſite Hyperbolas in one only Point as A: and 

being | produced Infinitely, welt ' be always with- 

in it, [ ( X 2 7 2 16 + 
"I See Fig. 12. & 
Fot, ſince the Lines B A and 8 are parallel 

to C'H, they muſt be ſo to one another, and ſo 

are both in the ſame Plane; which Plane will 
enter within the two Conick-Surfaces, becauſe it 


paſſes by one of their Sides & D, and makes an 
Angle with the Tangent Plane S D H. 


in the two Conick-Surfaces, two Sides ; of which, 
one is S D, and the other the Side $a, which muſt 
neceſſarily cut the Line BA, in ſome Point, as A ; 
becauſe it lies in the Plane which paſſes thro the 
parallels S D, AB; and which enters SD in S. 
Wherefore, becauſe the Point A is found ar the 
ſame Time in one of the Conick-Surfaces, and in 
the Plane of the Hyperbola's, it muſt be in one of 
thoſe Hyperbole And, fince the Line BA being 
infinitely produced on the Side of the Point 4, falls 
entirely in the Plane D S a, contained between the 
Sides DS, Sa; therefore the Point 4 will be in the 
Hyperbola FAG; and in the Vertically Oppoſite 
one ASd, when it belongs to the Oppoſite Hyper- 
bola : "Tis apparent, it muſt always fall within 
one of the two Conick-Surfaces ; arid conſequently 
within the Hyperbola alſo, which i̊ contained in 
that Section. Q. E. D. Bc 3110 


CONSECTARY. 


From hence, tis plain, that between the Hyper- 
bola FAG, and its Aſſymptote C E, no Line can 
be drawn parallel to that Aſſymptote. 

But as the Line 4 B divides: the Hyperbola, 
which it cuts into two Indefinire Portions, of which 
one muſt fall entirely within the Space contained 
between the two Parallels BA and C H. It fol- 
lows, that the leſſer C B becomes, the more or far- 
ther the Point 4 will get into that Space, and this 
ſtill more and more, till C B become leſs than any, 
Quantity: That is, the Hyperbola and its _ 
rote will approach ſtill nearer and nearer rowards 
one another ; ſo thar their Diſtance will be leſs than 
any aſſignable length, and yer can never meet, by 
Cor. 1, of Def. 16. 


its Oppoſite ; it follows, that all the Points of the 


The Plane of the parallels, BA, $ D, will form | 


* 
__— i 


CON 


CON 


PROP. VII. Problem. | 


CH and CK, che Aſſymprotes if. 2 Habla, 
FAG, being given, and. any Pein in the Curve, 
4 FE, to deſcribe the Hyperboa, | [2 


Having drawn through the given Point F any 
Right Line, as H K, cutting the Aſſymptotes, 
make a Plane to paſs chrough that Line, any how | 


Fig. 12. 


(6 it be different from the Plane of the Aſſym 


totes HC X) in which Plane draw through P the | 
middle Point in K an infinite Fa | 


MN. Then on any Point of it, as O, as a 
tre, and with the 
cle FMN. Then draw through the Points H 
ind K two Tangents to the Circle; and through 
their Points of Contact D, E, draw DS, ES, 
rallel ro the given Aſſymptotes C H and C 
Theſe will meet in a Point, as S; from which, 
as from a Vertex, if you deſcribe a Conick-Sur- 
face, whoſe Baſe ſhall be the Circle FMN: I 
ſay, This Conick-Surface ſhall, by the Interſecti- 
on of the Plane HC XK, form the Hyperbola 
FAG ; which was required, 


For, 


1. Tis clear, from the Pro of the Circle, 
That the Chord FG is biſſected in the Point P 
by the Diameter M N, which is perpendicular to 
it, Wherefore ſince P H== K (by the Con- 
ſtruction) FH muſt be=G K. and GH R; 
and conſequently G H HF =FKx KG. 

2. From the Circle alſo ir follows, That G H x 


HF = HD", and FK x KG = XE 5 and 


1 HD = XE. 

3. If the Tangents HD and XE are produ- 
ced, till they meet in the Point Q, DQ will be 
EN. 

Wherefore DQ: EQ:: HD: KE. 

| Whence it will follow, t the Line DE 
joining the two Points of Contact, is parallel to 
the Line H K; and the Plane SDE to the Plane 
CHK: And therefore the Line D E is the Di- 
rectrix, (by Def. IX.) And as it cuts the Baſe in 
wo Points, the Section FA G will be an Hyper- 
bola, by Def. X. | | 


ius OF, delcribe the Cir- | 


| 'Tis plai ; G 
| ng, The: ths oats muſt paſs 


oint is common 


are parallel, then will alſo the Lines D B, H 
be parallel. ITY 


PR.OP. IX. 


Tf two Right Lines, 4 MN, AB, termindte with- 


in any Conic Section, or within the Oppoſite 
Sections, do interſect each other in a Point ; as 
P; and if they be parallel to any two other Right 
Lines, 4 SE, SD, which are given in Poſition : 
I ſay, the Rectangle MP N 5s to that of APB, 
always in 4 — Ratio; or the Ratio between 
theſe Rect ang es will always be the ſame, let the 


Fig. 13. 


Vol. II 


— ——4—— —ä—ähͤd — —— — 


= 1 — 


ELI 


DEMONSTRATION. 


Drawing thro' the parallels S E, MN, and $ D, 
A B, two Planes, their Interſection with the Plane 
of the Baſe, will form the two Right Lines E n m, 
D ba; and in the Conick-Surface, the Sides S Mm, 
' $Nn, SAa, S B: And their common Interſecti- 
on will be the Line $ P, which meets the Plane 
of the Baſe in the Point p, being the Interſection of 
the two Lines, Em Da. Thro that Point p 
then, and in the Plane S MN, draw the Line HX 
parallel to MN; and in the Plane SAB, draw 
FG, parallel to A B. | 


Then the fimilar Triangles S PM, Sp H, S PN, 


Sp K, SPA, Sp F, SPB, SpG; will give theſe | 
Proportions : That the [] MPN, [] Hy K:: 
SP SP:: U APB;[] FpG. Alſo the [ 
MPA, \] APB ::[] Hp K [| FpG: But 
the Ratio of the Hy K ro [] FpG, is com- 


pounded of two Ratio's of Hy x RK to mp x ſn 3 


and of mp x pn ; or by the Property of the 
cle, apx pb ro FpxpG. 

But becauſe of the Similar Triangles, Hp m, 
SEm, and Kpn,SEx: It will Hp, mp 
:: SE mE, and pK, pn :: SE, En. 

And then multiplying the Antecedents and Con- 
ſequents ot thoſe Ratios, Hp x p K, mpxpn:: 
SE* mEx En. | 

It may be proved alſo from the Similariry of the 
Triangles Fp a, S Da, and Gp, S Db: That 
ap « pb, FpxpG::aD#Db : SD. 

Tis evident therefore, That the Ratio of PM 7 
P N to APX PB, is compounded of two Ra- 
tios of SE* to E M E, and of 42 D D 


to $'D*: Which by the Property of the Circle | 


(which Figure rhe Baſe of the Cone makes) will 


temain always the ſame, let the Lines MN, AB, | 
lie how they will, becauſe the Points do not 


lor in the 


Fibre any Point, as A, of a Parahola or H 


- (the Point P talen in the Line AB. 


CONSECTARY. 


you ſee, that it in any Conick - Section 
, Oppolite-SeQtions, there be rwo Right 
Lines, MN, OR, paralle! one to another; and 


Fig. 15, 16, 


REQ 


| 


cutting a third Lig 4 B, which is alſo terminates 
within the Section; it will always be [] M f N 
DOogR:: DU 4, U 48B. 


PROP. x 


MAN, a Right Line, AB be drawn parallel 
to the Side of the Cone 8 D; (that is, being drawn 
in the Parabola thro the Point D, where the Di- 
rectriæ touches the Baſe ; and in the Hyperbole 
- #hro' one of the Two Points where the Directriæ cut 
the Baſe): And ſuppoſe thro" any Point, as P, 
in that Line A B, a right Line MN be drawn 
paralle! to the Line 8 E given in Poſition, and 
Terminated by that Section, or the Oppoſite-Secti- 
ons: Suppoſe alſo another Right Line, F G, drawn 
lel to the Line D a, the Common-Section of 
the'Plane 8 AB with that of the Baſe, and Ter 
minated by the Sides 8 a, 8 D: Then, I ſay, the 
\Retio of "the Rectangle FP P G, or FPG 5 
Groen, i. e. it will 'be. always the ſame, wberover 


change: Wherefore the Rectangle 4 P B, is ak 
ways in a Given Ratio. Q. E. D. | 
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DEMONSTRATION. CONSECTARIY, 

Thro' the parallel SE, MN ; ſuppoſe a Plane Hence tis evident, chat if thro' any Point, as 4 
e be drawn, that will Form with the Baſe of the of an Hyperbe _——_ — 
Cone, the Right Line E wn, in the Conkck-Sur-1 ter, a Diamerer, as 4 B, of in the former, a pars} 

F 3 1 4 & 1 * 


fate, the Sides S Mm, & Nu, and in the Plane 
SDa; the Line S Pp, which meets the Baſe in 
the Point P, where the Lines E M, DA, interſect 
each other. Then rhro' that, in the Plane S M N, 


I draw the Line H X to MN. 
This being ſuppoſed, the Similar "Triangles 


SPM, Sp H, SPN, SPK, SPF. Sp , SPG, 
SP D ( will give ns theſe Propoſitions. 

O MPN, ] HpK::SP Sp:: []FPG6, 
[] ap D; or (by the Property, of the Circle) 

mpn, 

Alſo the [JM PN, FPG :: Hpk, mpn. 

Bur the Ratio of [] Hp A to che {] mp n, is 
compounded of the two Rartio's of Hp to pm, 
and of pk ro pn: That is, (becauſe of the Si- 
milar Triangles, Hp m, S E m, and K pn, SEN) 
of the Two Ratio's of SE to E m, and of SE 
to En; and conſequently Hp KN pn, or MPN, 
FPG :: SE []mE n. 


And then, becauſe the Point E varies not, in 
what Place ſoever the Point p be taken; and ſince 
all the Em are equal, by the Property of the 
Circle: ir will follow, chat the Rectangle MP N. 
muſt be to [] FP G in a given Ratio. Q E. D. 


lel to one of the Aſſymptotes, as AB, be 
and that thro any Two Points, 4 P, in 


Line 4 B; Two , OR, 


be 
and terminated by thar Section, or by the Oppo- 


- | fe-Setions; ir will always be [] MPN, [] OQR, 


128 AP, A * 3 
For . the e th; forming by its 
Interſection with the Conick- Surface, the Two 


Sides $ D, S 4: of whigh, the Side 5 O, (if the 
Section be a Parabola) paſſes thro' the Point O, 
where the Directrix touches the Bale ; and if it be 
an Hyperbola, thro one of the Two Points where 
it cuts it: And drawing alſo, in the Plane & D a, 
chro che Point, P, Q. the Right Lines F G, TV, 
parallel to D: 'Tis plain, in the precedent Pro- 
poſirion, That I] M N, FPG::OQR,TQF, 
and then alternately, ] MP N, OQR,:: FPG, 
* V. But the Parts PG, Q, are equal to one 

other; becauſe the Lines A B, S P, ate parallel: 
And moreover, [] MPN, OR: FP, Tv 
:: AP, 4g by reaſon of the Similar Triangles, 
APF, and 4QT. Wherefore [] M N, muſt 


be to UO NR:: AP, AN, E. O. 


After this, the Noble Author, becauſe a cyhuder 
is a Solid leſs compounded than a Cone, for jr 
hath all irs Sides parallel one — i of - 
their terminating in a Point, as o in the Cong 3 
thinks fit 5 aer the Elpfis as a Crlingrich- 
Section, and from thence Demonſtrates the - 
ries of — as alſo thoſe of the Parabola 
and Hyperbola. 1 | 

In order to which, he premiſes theſe Definitions 


6) 


| 
| 
| 
| 


the Curve Line AMBN, formed by : | 
ſection of that Plane with the Cylindrick-Surface, is | Plane of the Ellipfis in the Points, A and B, and 


+ Of the Ellipſis in Particular. 
DEFINITIONS.” | 
XVII. If an Infinite Right Line, as S X, which 


is without the Plane of the Circle / X T, be moved 
with one of irs Points, X, quite round rhe Circum- 


Fig. 19. 


b4 1 4 
ference of that Circle, and keeps | 
to irſelf, till ir come again to the Place or Point 
whenee it ſet out; then the Convex-Surface, deſcri- 
bed by the Motion of that Line, is called a Olin- 
drick-Surface. | | | 


XVIII. The Deſcribent Line S &, in any kind 
of Poſition of its Motion round the Circumference 
of the Dirigent Circle, is always called the Side. 


XIX. The Circle / X 7, is called the Baſe. 


XX. The Infinite Line C O, drawn from the 
Centre of the Baſe C, and parallel to the Sides, is 


called the Axis. 


XXI. The Infinite Solid, comprehended under] 


he Boſe V X T, and the Cylinarick-Surface, is cal- 
led a Cylindre. | 


XXII. If the Cylinder be cut by a Plane, neither 


parallel ro its Sides, nor ro the Plane of the Baſe, 
the Inter- 


called a Cylindricł· Section. 
PROP. XL 


If a Cylinder be cut by 4 Plane, (See Fig. 147.) «| AG, BH: Let a Circle be deſcribed on the 


. ber bewies rgjyn theo! 20 Point, x, ofthe 
Section Ade " / x 


always parallel | 


; ? if a> * 0 
DEMONSTRATION _ 


Side, as & &, of the Cylindrich- 
Surface that ſhall be parallel to the Axis Ce; (by 
Def. 20.) wherefore a Plane may be made to paſs 
thro' theſe Two Lines, which by irs Interſection 
with the Two el Planes, CV/XT; and cuxy 
will Form the Two Right Lines, C x and c x paral. 
lel to one another; and which alſo might be equal 
to one another, becauſe they are terminated by the 
Two parallel and equal Lines, Cc and X x. 

Bur as this muſt always be the Caſe in what 
Point ſoever of the Section u x , x be taken: It 
will follow, that the Lines ex, drawn from the 
Point c, to all the Points x, of the Section « x y, 
are equal to all the Reds, C X, of the Baſe ; (i. e.) 
the Section « x y, muſt be the Circumference of a 
Circle, whoſe Centre is e, where the Plane, «x y, 
curs the Axis of the Cylindre, and irs Radius is 
ex, a Line = C X, the Radius of the Baſe. Q. E. D. 


— 
P ROP. XIL 


| Every Ellipfis may be conſidered as a Cylindrick: 
Section. 4 


Having in the Baſe of any Cone, where an 


— is formed, drawn the Diameter a b, which 
' | ſhal 


be at Right Angles in the Point D with the 


Fig. 20. 


DireArix DE: Let there be drawn alſo in the 
Conick-Surface, the Sides S a, Sb, meeting the 


draw alſo in the parallel! Planes A MB, SDE; 
the Right Lines, 4 B, S D. 

Then taking O F, a mean proportional between 
4D and Db; and drawing to S FE, the parallels 


u xy, | mm to the Plane of its Baſe VX V; Plane of the Baſe, whoſe Radius ſhall be G H; 
all be a Circle, whoſe Centre and on that Circle let a Cylindrick-Surface be 


the Seftion uxy, ſh 


ſhall be the Point c, where that Plane Interſedt: 
the Axis ; and its Radius ſhall be the Right Line 


cx = CX, the Radius of the Baſe. 


— 


formed, whoſe Sides ſnall be 4 6, BH. 
This done, I tay, That, if thro' any Point, as P, 


in the Line 4 B, you graw a parallel to _ 
| re 


quently 
Ind be 
rt ſoe 
t will f 
Ir cuts t 
me Po 


vays be 


fl the D 


Point 
Elli pſi. 
po, 
all Rig 
minate 
that P. 


CON 


"_ 


"CON 


in M, and the Cylindrick in O, 
For making a Plane to paſs thro' that 


PM, which ſhall be itſelf parallel ro the Plane of 
the Two Bafts, both of the Cone and Cylinder; 
ir will form, by its interſection of the Conick-Sur- 
face, the Circle XM L, (by Prop. 2.) whoſe Cen- 
tre will be the Common-Section of that Plane, 
with the Axis of the Cone; and in the Cylindrick- 


Surface, another Circle, Q M R, (by the Preceden 
whoſe Centre will be Com 


the Plane $ 4 b (by Def. 6.) 


KL and QR, which are the 


muſt be co-incident) are parallel, 
Moreover, the Lines AB, SD, 


two others which are parallel, (and with the Plane 
SDE, and that of the Ellipſis) muſt be parallel to 
one another.. | 
Which being well underſtood, it will follow : 

1, That in the Cone, becauſe of the Circle 
XML, you will have PM = DX L. and 
becauſe of the Similar Triangles, 4 PX. SD 4, 
and PBL, S D; you will have thoſe Propor- 


SD, Db; whence it will follow, AP x P B, 
KP » PL (or PM) :: $D* aD x Db. 

2. In the Cylinder, becauſe of the Circle QOR, 
PO* = [] Q PR, and from the Similar Tri- 
angles, APQ, S DE, and PR. SOF; theſe 
Proportions will ariſe, AP, QP :: SD, DEF, 
and P B, 2442 DF: Whence it will fol- 
ow, that 4 P, PB, QP « QR (or PO) :: 
D, DF, (or Da «x Db). herefore, PM 

PO: ; and therefore MP = o, and conſe- 
quently the Points M and O, will be co-incident : 
Ind becauſe this will always be the Caſe in what 
rt ſoever of the Line 4 B, the Point P be taken; 
t will follow, that the Plane of the Ellipſis meets 
Ir cuts the Conick and Cylindrick-Surfaces in the 
me Points; and therefore the Ellipſis may al- 
ys be conſidered as a Cylindrick-Section. 


PROP. XII. | 

fl the Diameters of the Elipſir, paſs thro' one only 
Point : Which u, That, where the Plane of the 
_ cuts or interſets the Axis of the Cylinder, 
and do there biſe# one another : And Converſely, 
all Right Lines paſſing thro' that Point, and ter- 
minated at each End by the Elipſis, are biſected in 
that Point, and are alſo Diameters of the Elli pfis. 


1erix DE, which ſhall cut the Conick-Surface 
Thoſe Two Points, M and O, will be co- incident. 


t) 
mon-Section of the 
ſame Plane, with the Axis of the Cylinder. But 
thro the Axis 
of the Cone; and the Plane 46 H, (which is 
co · incident with the Plane 8 ab) paſſes thro the 
Cylinder, (by Def. 20.) and conſequently the Lines 
Common-Sections 
of thoſe Two Planes, with the Plane parallel ro 
the Baſe, and which paſſes thro the Line PO, or 
PM, will be the Diameter of the Two Circles; 
and that Line PO M, ſhall be Normal to thoſe 
Diameters, becauſe tis parallel to D E, which (by 
the Conſtruction) is Normal to a 6, and alſo ro 
GH, which muſt be co- incident with 4 b, to 
which the Diameters XL and Q R, (which alſo 


being formed 
by the Interſection of the ſame Plane, S a b, with 


tions: AP, PK :: SD, 4 D, and PB, PL:: 


1 that Point the Centre of the Elipfs, 
I. 4B be any Diameter whatſoever ; fo 
ler C be the Point where the Plane of the Ellipſis 


Fig. 21, 


interſects rhe Axis of the Cylinder, If you draw 
the Lines A 4, B 6, parallel to the Axis Cc: Tis 
plane (by Def. 20.) that they will be the Sides of 
the Cylindrick-Surface ; and that the Two Planes, 
FA, GB ib, paſling thro' thoſe Lines, and thro* 
the Tangents A FE, BG, (which according to the 
Definition of the Diameter, will be parallel to one 
another) muſt be parallel, and muſt touch the Cy- 
lindrick- Surface in the Sides A 4, B. From 
whence ir follows, that thoſe Two Plains, will 
form in the Plane of the Baſe, rhe Two Lines, «F, 
bg, parallel ro each other, and Tangents to the 
Baſe in the Points 4, b ; where the Sides 4 4, B b, 
interſect * * 2 
ow, from the elements 3 tis plain, 

that the Line 4 b, which connects the Poi —— 
Contact of the Two parallel Tangents; a, 6 o, 
in any Circle, muſt pals thro irs Centre e. Where 
fore the Plane 446 B, will paſs thro the Axis of 
the Cylindrick ; and the Line A B, which is the 
Interſection of the Plane with that of the Ellipſis, 
muſt paſs thro' the Point C, where that Axis in- 
terſects the Plane of the Ellipfis, | 

Again, by Reaſon of the parallels Az, Cc, Bb, 
tis plain, that the Diameter of the Ellipfis A B, is 
divided into Two equal Parts, or biſected in C; 
becauſe the Diameter of the Circle of the Baſe « 6, 
is biſected in irs Centre e, which was the firſt 
rhing to be prov'd. | 

2. It thro the Extremities of any Line, as A B, 
paſſing thro C, where the Plane of the Ellipfis 
cuts the Axis Ce of a Cylinder, you draw the 44, 
Bb, parallel to that Axis: Tis ＋ (from Def. 
17.) that they will be the Sides of that Cylinder; 
and that the Plane 4a 6 B, muſt paſs thro irs Axis. 
Whence you ſee, that the Line 4 6; which is the 
Common-Section of the Plane, and of the Plane of 
the Baſe 
alſo that ir is cur into two equal Parts, the Line 
A B muſt alſo be biſected in C. | 

Again, the —— «f, bg, which paſs thro 
the Extremi ties of the Diameter 4 6 being paral- 
lel ; the Tangent Planes fa 4, oB, muſt be 
parallel alſo; and will form in the Plane of rhe 
Ellipfis, two parallel Lines, 4c, B G, which ſhall 


be Tangents to that Curve in the extream Points 


A, N. 


paſſes thro e the Centre of the Baſe; and 


w—_——— aa - — 


— as 19s 
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4, B of the Line A'B ; wherefore that Line will, 


be a Diameter. | | 
Which was the Second Point ro be Proved. 


CONSECTARY. 


Hence tis evident, that thro any one Point 
iven in the Plane of an Ellipfis different from its 
ntre, there can one only Diameter be drawn. 


PROP. XIV. 


Every Ordinate MP N (See Fig. 149.) of an Ellip- 
fis ti biſected in the Point Point P, by the Diame- 
tor A B, and Converſely. | 


If a Right Line, as M PN, terminated within 
an Ellipſis, and not paſſing thro its Centre C, is 
biſected in the Point by a Diameter, as A B, it 
ſhall be true Ordinate one each Side of that Dia- 
meter. 

Having drawn thro the Points 4, B, M, N, the 
the Sides Aa, Bb, Mm, Nu, parallel to C c the 
Axis of rhe Cylinder, and interſecting the Plane 
of rhe Baſe in the Points, 4, b, m, u; the Line Pp 
which is the common Interſection of the Two 
Planes 44 UB, M mn N, will be roche 
Sides of the Cylinder; becauſe all thoſe Sides are 
parallel to one another. The Plane 44 U B alſo 
muſt paſs thro Ce the Axis of the Cylinder, be- 


cauſe the Diamerer 4 B paſſes thro' the Point C, 


where that Axis interſects the Plane of the Ellipſis, 


and conſequently it will form in the Plane of the 
Baſe a Line, as 4 b, which will paſs thro' the Cen- 


tre c, i. 6. which will be a Diameter. 


This being ſuppoſed : 


1. Becauſe by the Hypotheſis the Line M N, 
is an entire Ordinate to the Diameter 4 B, it will 


be parallel to the —— AF, BG, which paſs 


thro* the Ends of that Diameter; and 2 
pa- 


ly the Tangent Planes, FA a, G Bb, will 


rallel to the Plane Mm N; wherefore the Three 


Lines, ſormed by thoſe Three Planes, by their In- 


terſection with the Plane of the Baſe, as af, b g, 
and m n, muſt alſo be parallel; and 3 
the Line 2 % will be Normal to the Diameter + 
and therefore will be biſected by it in the Point p ; 


where fore, becauſe of the parallels Mn, P p, Nu, 


it will follow, that the Line MN muſt alſo be 
bilected in the Point P. | 

2. And then, as to the Converſe, if you draw in 
the Plane of the Ellipſis, the Two Tangents, A F, 
BG, (Cor. 4. Prop. 5.) parallel ro MN, and then 


from the Points of the Contact, the Diameter 4 B. 


Tis plain, (from Def. 13, 14.) that from the Right 
Line MN, will be an entire Ordinate to that 
Diameter, and conſequently will be biſected in P, 


by that Diameter. 


Bur as there can but one Diameter be drawn 
thro' P, (by the Precedent) it will follow, Thar if 
a Line, as MN, terminated within any Ellipſe, 
and not paſſing thro its Centre, be biſected in B, 
by a Diameter AB, it ſhall he a true entire Or- 
dinate to that Diameter. 5 


9 


| 


5 — 


PROP. XV, 


If an Ellipſis there be two Diameters, AB, D E 
(See Fig. 149.) and one of them, as D E, be para. 
lei to the Tangents A F, B G, which paſs thre thy 

 Extremities abe other A B. 


I lay, thar the Diameter 4 B, ſhall be parallel 
to the Tangents which paſs thro the Extremities 


of the Diameter D E. 


Note, in this Caſe the Diameter 4 B, and DE 
are called Conjugate one to another. 
Having dtaun thro” the Paints. A, B, D, E, the 
Sides 4 4, Bb, Dd, and Ee, of the Cylindg 
which curs the Plane of the Baſe in the Points « 
b, 4,e: The Planes 44bB, DdeE, will pat 
thro' rhe Axis of the Cylinder, becauſe the Lines 
AB and DE ate Diameters of the Ellipſis; and 


1 will form in the Plane of the Bat 
the Iwo 


iameters ab, de, Bur the Tangen 
Plane F 4 a, being el ro the Plane D de 
will form in the Plane of the Baſe a Tangent, u 
a f, 1 to the Diameter de ; which Diame 
ter alſo will be Normal to the Diameter 4 b. 
If chen, thro one of the Extremities d, of the 
Diameter de, you draw a T. to the Circle 
as d b, that will be parallel ro 4 b, and the Plane 
h d D, to the Plane Aab B, Wherefore the 
Common-Sections of thoſe Two Planes, with the 
Plane of the Ellipſis, i. e. the Tangent DH, an 
the Diameter A B, muſt alto be parallel one u 
ehe fame th be 
ame thing may be proved with regard t 
e 


the Tangent that paſſes thro the other 
of the Diameter * | | a 
Wherefore the Propoſition is proved, Se 


CONSECTARIES: 


I. From hence tis plain, that if there be 

| Conjugate Diameters in an Ellipſis, as A B, D8 
the two Planes which paſs rhro' thoſe Diamete 
and thro the Axis of the Cylinder, will form 
the Plane of the Baſe, two Diameters, 46, 4 Third 


which ſnall be Normal one to another. br the 

II. It follows alſo from this Prepoſition, that muſt k 
thro' any Point, as P, of a Diameter, as AB, he Ta 
an Ellipfis, you draw an entire Ordinate, as AH W q 
that ſhall be parallel ro. the Conjugate Diamei ; l 


DE ; and you will have (by Conſet. Prop.g.) the 
Propoſitions. M P P N, (or PM): DC xCl 
(or CD ) ::APxPB. ACxCB,(or AC") 1 
that will give us PM“. APxPD :: DC* 4 


2 AC 
:: (or DE?) (or AB ): Thar is 


Square of any Semi-Ordinate to the Diat 
that is MP, is to the Rectangle 4 P under i I. ie 
Parts of that Diameter :: as the Square of two pa 
Conjugate Diameter DE; is to the Square of 
Diameter A B. 1 


* 
r 
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CON 


Wie II. From hence the following manner of draw- 

PROP. XVI. ing to the Point M in an Elles, a Tangent, as 

| lie any Point, as M in an Ellis A M B, and M T, is taken, when the Diaimerer AB is given, 
E, Tengent FM G be drawn, which in the Points with the Poſition of its Ordinates. 

ral. GH. ſrall-interſett any two parallel Tangent, as From one of the Ends B, of the Diamerer A B, 

the AB, BG; I/ FM, MG :: AF, BG. | ro give a Point M, ler the Right Line B M be 

ET. — 2 then having drawn the Ordinate 

For, drawing thro the Points of Contact, 4, ro the Diameter 4B, and taken in that Dia- 

va B, M, the Sides Aa, Bb, Mm, of the Cylinder; SOS rowards the Point P, a Parr, as P a = 4, 

aud thro* thele Sides, and the Tangents AF, BG, et bf r 2 N 4 2A 

; , and the 0- 

. drawing the Planes FA, & . FM, ot the End of che Biameter A, drawing A K, and 

DE, 1 then MT parallel to ir ; that Line MT, ſhall be 

Fg. 22. | the parallel required, 

For on account of the Parallels M P, H K, and 
the AK, M; you will have BP, OH, or PA:: 
10 BM MX:: TB, T4. | 

4, 
pak III. If in an Ellipfis thete be two Tangents, as 
2 MT, NT, which meet in the Point T. 
bal I ſay, the Diameter AB, paſſing thro' the Point 
P, the middle of the Line MN, joyning thoſe 
gent two Tangents in their Points of Contact; ſhall 


GMm: Tis plain, that F,, Go, the Common- 
Sections of the firſt Two Planes with the Third, 
muſt be both parallel one ro another, and to the 
Sides of the Cylinder. For the two Planes, F Mm, 
FA a, paſſing thro the Sides Mm, A a, which 
are parallel, will have their Common. Section Ey, 
parallel to thoſe Sides; and for the ſame Reaſon 
G the Common- Section of the two Planes G Bb 
and G Mm, will be parallel to the Sides B b, Mm, 
Moreover, the Line «af, bg, which from the paral- 
lel Tangent Planes Fa, G Bb, with chat of the 


Third Tangent formed in the Plane of the Baſe, 
by the Third Tangent Plane FM m, or G Mm, 
muſt be (by the property of the Circle) parallel to 
the Tangents af, bo, viz, fm parallel F a, and 
mo parallel o b. k 

Which being ſuppoſed, by reafon ot the Righr 
Lines Aa, Ff, Mn, Go, Bb; and AF, BB, 


another, you will have. 
FM, MG :: fm, or fa, mo, orgh:: F A, 
GB. Q E. D. 


CONSECTARIES. 


wo parallel Tangents 4 F, BG, a Diameter, as 
AB be drawn, which ſhall interſect in the Point 


nate, as M P, be drawn to that Diameter: 'Tis 
plain, that AP, PB:: FM, MG:: AF, BG::. 


—AT, (or BA) BT. 


Baſe being parallel: The Parts fm, mo, of the 


paſs alſo thro” T, their Point of Interſection, 1 
For, PN is an Ordinate to the Diameter 4 B, 
as well as PM; and conſequently the (by Cor, 1.) 
Tangents MT, NT, muſt ſo meer or interſect the 
Diameter in a Point, as T; that PB— AP, PB 


: 4B; BT, that is in the ſame Poinr, 


IV. If to the Points of Contact, M, N, of two 
Tangents to the Ellipfis, a Right Line, as MN 
be drawn, and that it have a third Tangent, as 
FA parallel to it: I fay, that FA, AL, the 
Parts of that Third Tangent taken between its 
Point of Contact A ; the Two former Tan- 
gents will be equal one to another. 

For, drawing thro' the Points of Contact A, the 
Diameter AB: Tis plain, the Line MN will be 
an entire Ordinate to that Diameter, becauſe ir is 
parallel to the Vertical Tangent FL; and there- 
fore alſo ir muſt be biſected in P, and (by Cor. 3.) 
will paſs thro IT, the 1 of Interſection of the 
Two Tangents M F, v or will be parallel to 

them (by Prop. 15.) when the Line MN is a Dia- 

meter. 

But tis plain in both Caſes, that FL will be bi- 

ſected in 4, by the Diameter 4 B ; becauſe MN 


and af, b o, whichare reſpectively parallel co one | 


I. If thro' the Points of Contact 4, B, of the | 
T, another Tangent, as FMG; and if an Ordi- | 


4T, BT. And alſo that PB - AP, BP::BT| 


* N 


is ſo biſected in the Point P, by the ſame Dia- 


meter. 


Of the Parabola and Hy perbola, particulaly 


PROP, XVII. 


In the Parabola, every entire Ordinate (ar. MP N) 
to a Diameter, as AB, is biſefted by that Dia. 
meter in the Point P, and Vice Verſa. 
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For having made an Elliptick Plane which ſhall | 
rals thro' the Line MN, that will form with the 


PROP. XVIIL 


(See Fig. 23) 


78 FF thro M any Point in a Parabala, you draw ay 

| r a Ordinate MP, to any Diameter A B, and alſo 4 

; 5 Tangent MY, meeting in T, that Diameter pro. 

F P, | duced beyond the Vertex A. I ſay, AP will al. 
5 ways be equal to AT. 


q Fig. 23- 


The ſame thing being ſuppoſed, as in the laſt 
Propoſition : Let there be alſo drawn thro' $ the 
Vertex of the Cone, and the Line MT, a Tan- 
gent Plane S T M, which will form in the Elli 
N tick Plane, the Tangenr M E, which will cut | 

N the Diameter of the Ellipſis u D, in a certain point | 

| as , thro' which the Line SU paſſes: And laft. 
ly, on the Right Line T G be drawn parallel 
to 

This being well underſtood, you will have (by 
| Cor. 3 16.) DH, Ha::DP, Pa, and al- 
Tangent Plane S D E, parallel to the parabolick | ternatel) DH, D P :: Ha, P a, But by reaſon of 
— a Tangent, as 5 E parallel to 7 N. the parallel Lines A B, S D, and S 4, TG: 'Tis 

Apain, the Plane $ A F, drawn thro' $ the Ver- plain, that DH DP :: SH, ST:: Ha Ga where- 

ore Ha, PA:: Ha, Ga; and conſequently P. 


tex of the Cone, and thro' the Tangent A F, which 
paſſes thro' 4, the Vertex of the Diameter AB, | — Ga; and therefore AP = AT. Q. J. D. 


will form in the Elliprick Plane, a Tangent, as fa; 


and the Line D a jointly, the Points of Contact of 
l the Two Tangents D E, af, will paſs thro the RO. XIX. | 
| Point P, becauſe the Diameter 4 B is parallel to In the Oppoſite Hyperbolas, d © 4b 


paſs bro C, the Point of Interſectien of the 
"I Aſſymptotes, and is there cut inte two Equal 
This ſuppoſed, Parts, and vice verſa; that Point is ied th 


| Becauſe by the — 1pm" —— _ = Centre. | | 

f | llel, (vid, Def. 14.) ir will follow, that the fry 

| * Tangent : f, which is che Common-Section of two | Let Hh be one of the Two Common Section 
| | of a Plane parallel to the Hyreirbolick Plane, and 


Planes paſſing thro thoſe Lines, will be parallel io 
MN, _ conſequently to DE, Whence it ap- the two Oppoſite Conick- Surfaces z and let the 


pears, that the Line D « (by Def. 13.) joining the 


# 4 


the Tangent Side S D. 


Points of Contact of the two parallel Tangents Fig. 24: | 

DE, af, is a Diameter of the Ellipfs and alſo y I F 
that the Line MN, which is parallel ro thoſe g in a 
Tangents, and terminated by the Ellipſis, ſhall be \ =_ 


Y by Prop. 14.) biſected in the oint P. 
of The Converſe will thus appear, 


Draw in the Parabolick Plane, the Tangent 
AF (by Cor. 4. of Prop. 5.) parallel to the Line 
MN; and thro' the oint and Contact A, a Dia- 
meter, as AB, the Line MN will be an Ordinate 
| rightly apply d (by Def. 14.) and conſequently 
muſt be bile in P, | | 

And becauſe there is bur one only Diameter 
that can paſs thro that middle Point P; AB muſt 
| be it, (by Def. 15.) and in the following Collory, 


CONSECTARY 


| Hence tis evident, that if thro' any two Points 
| P, Q, of a Diameter 4 B, two entice Ordinates, 
| MPN,OQR, be drawn; you will always have 
this Proportion: (by Conſe8. Prop. X) That MP 
x PN, or PM.. OQx9QR (or O): : AP 
| AQ, That is, the Square of any two inates, | 
1 as of MP, QO, to any Diameter, as AB, are ä 
always as the Abſciſſe or intercepted Parts of that | 
Diameter, AP, AQ | Aſſymptote FG be formed by the Interſection of i 
Plane of the Hyperbola, with that which rouche 
the two Surfaces H Sb. : I 


ESF F 


— 8 


CON | CON 


Let there be drawn thro' the el Tangents 
AF, BG, which paſs thro' e . 
meter A B, and interſect the Aſſymptote F G in 
che Points F, G: Two el Elliprick Planes ; 
and thoſe will form with the Tangent Plane which 
es thro the Side HS, the parallel Tangents 
EH, and Gf; and in the Tangent Plane $ 4 F, 
the parallel Tangents, AF, 4 f. 
is ion being made, the Lines 
FH, G b, being contained between the Two other 
els FG, Hb, will be equal. And the Simi- 
Triangles, S Hf, $ bf, and SF A, Sf a, will 
give HF, bf:: Sf, sf :: FA, fa; and alſo 
HF, FA :: bf, fa :: (by Prop. 16.) to GG B. 
And hence, becauſe HF, HG; it will follow, 
that AF = BG, and becauſe of the Similar Tri- 


Planes, SAF, $SBG*, the Tangents af, be. 
Fig. 25. 


angles, ACF, BCG; it will follow that 4c | 
—= CB: Thar is, the Aſſymptote FG, biſects the f 
Diameter AB in C. | | | 

The ſame thing may be proved of the other AC. 8 


ſymptote, that it ſnall paſs alſo thro C, the middle 
of the Diameter A B; from whence tis apparent, 
That the Diameter 4B paſſes thro C the Centre 
of the Two Aſſymptotes, and is there biſected. 
Let there be then a Line, as 4 B, which paſſin 
thro? C the Interſection of the Aſſymptotes, ſhall 
interſect rhe Oppoſite Hyperbola's in the Points 
AB; If then you draw thro' the Point 4, the 


gr” 


\ 
\ 


Tangent AF, and to the Oppoſite Hyperbola, a N 
Tangent, D G, (by Conſett. 4. Prop. 3) parallel s 2 1 1 

to AF: Tis plain, That ſince the AD may 6 8 

be proved to be a Diameter, it will paſs thro C P 

the Point of the Interſection of the Aſſymptotes. * Wy 
It muſt be co · incident then with 4 B, which (by po 


the Hypotheſes) paſſes thro the ſame Two Poin 
41 vrherefore the Line 4 B is « Diameter, and 


is biſected in C. 
CONSECTARY 
Hence you ſee, that from any Point given with- 
in an Hyperobola, — be but one only, Dia- 
meter be drawn ; becauſe no other Line can paſs AF, MN are Nel; f r 


0 


And the Line «b connecting the Points of Contact 
of thoſe Two Tangents, being the Common-Secti- 
on of the ag tran Plane of the Plane S4 B, will 
paſs thro the Point P. 


thro* that Point, and thro the Centre. 4, which is the Common Section of Two Planes 
3 8 paſſing W 

P R O P. XX. MN. N. 

For the ſame Reaſon, the Tangent bg, which is 

the Common-Section' of the Elli ick Plane, and 


In the Oppoſ Hyperbola's, — entire Ordinate *r 
N art i . . of the Tangent Plane S BG, which two Planes 
ry hp wen hid r do paſs thro the Two parallels M N, B, will 
| e Tangents then, af, bg, will be parallel 
one to another; from whence it will follow, That 
3 
; 1 
is biſe&ted in the Point -.. 2 


| And to peove the Ce 


Having made an Elipuck Plane to paſs thro 
Line MN, it will form in the ——— 


Bur becauſe by the Hypotheſis, the Two Lines 


Draw in the Plane of the Hyperbola, Two Tan- 


as AF, BG, Cor. 4. of 3 para 
El to che Line M erm” 2 


it ſhall biſect ir in P. i 
| * 
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es de 


CON 


Hence tis apparent, That if you righ ly apply 
Two Entire Ordinates MPN, and O R, to 


one and the ſame Diameter; it will always be (by | 


ConſeR, Prop. 9.) M P PN (or PM.) Oo Nx 
QR (or og) :: AP x PB, AQ » QB. 


PROP. XXL 


If thro* any Point M in an Hyperbola, 4 Tangent 
MFG be drawn, interſecting two other paralle/ 


Tangents, AF, BG, in the Points F, G. I ſay, 


that MF, MG :: AF, BG. | 


Drawing Two elliptick and parallel Planes, 
which paſs thro the Tangents AF, BG, they 
will form in this Tangent Plane S MG; two Tan- 


Fig. 26. 


gente Er, 5 C, which will be parallel, and the 
Elliptick Plane paſſing thro B G, will form in the 


Tangent Plane SAF, a Tangent af, which will 

interſe& the Tangent h G in the Point 7, where 
the Line S F cuts the Elliptick Plane. 

This being laid down, or ſuppoſed : The Tan- 

4 BG, will be parallel, becauſe each is 

o to the Tangent A F. And therefore (by Conſect. 

from Def. 15.) you will have BG, G:: 4½ Fb, 


(and becauſe of the Similar Triangles , SH; 
and & 4, S1 F:: AF, FH: efore B G, 


AF: Gb, FH (i. e becaule of the Similar Tri- 


angles N hb, M FH: MG, FG. N E. 1 


NB. Tis evident, That from this Prep. the 
ſame Corollaries may be drawn, as are in the 
Elfipfis (from Prop. 60 And- therefore there is 
no need to expoſe them at length here: ; 


— * 


| _ PROvr. xxl. 
If a Right Line PG, rerminated berween the Afſymy: 


totes of an Hyperbola, touch the Curve in a Poins 
as A, it will alwiys be biſefted in that Point. 


Let there be drawn thro & rhe Vertex of the 
Cone, and thro' the Two Aſſymptotes C F, CG, 
Two Planes touching the Conick-Surface. (See 


Fig. 27. 


ö a F ; 
Def. 16.) in the Sides S M, SN, where the Plant 
MSN, parallel ro the Hyperbolick Plane; inter- 
ic. 1 

Let there be ſuppoſed drawn alſo an Flliprick 
Plane, paſſing thro the Right Line FG; this will 
form in the Two Tangent Planes; Two Tan- 
ts, MF, MG; and in the Plane MSN, a 
ight Line MN parallel ro FG, and-conne@- 
ing the Points of Contact of the Two Tangents. 
This ſuppoſed, tis apparent, chat the Line FG 
(by Conſect. 4. Prop. 16.) is biſected in 4; be- 
cauſe it touches both the Ellipſis, and the Hyper- 


| CONSECTARITES:: 


en in that oint. 


| P 
I. As there can be but one Line FG, which T 
paſſing thro a given Point 4, within any e 
FCG, and terminated by its Legs, can ry - 
ſeed in that oint: It follows, that if a Right 

Line 'F'G, terminated by the Aſſymptotes of an IV. 


Hyperbola meet the Curve in a Point, as A, and Two! 
be there biſected, it will be a Tangent to the * 
Hyperbola in that Point. — 


II. Hence tis evident, That to draw thro' a min 


Point given, as 4, in an Hyperbola, whoſe Aſ- 1 = 

ſymptotes CF, CG, are given, a Tangent, as | lay 

FAG ; you need only draw AD parallel ro one qual to 

of the Aſſymptotes C G, and terminated by the 

otber; and having then taken DF = to CD, 

draw the Line FAG, for that ſhall be the Tan- 

gent required, | | 1. UV 
For, by reaſon of the Similar Triangles F CG, ne. E 

and FD A; the Line FG muſt be biſected in 4, Pining : 


becauſe C E, (by the Conſtruction) is ſo in D. 52 
DE 
theſe Pr, 


— 44 - - 


— ———_— — w—_— 


, > — 


= 


21 


e N 


CON 


III. 1f atly Tub Point ZN, wichin an Hyper: 
bola, be fothed by 4 Right, Line, as MN, inter- 
lecking che Aha in the Points HK: Then 


Fig. 28. 


a-* 
%%% 
* 


A 


: * 
will the Two Lines MH, N 
of MN, lyikg berween the 
ſymptotes, be always equal. 

or having drawn thro P, in the middle Point of 

MN, a Diameter, as CP, and thro' the Point 
4, where that Diameter meets the Curve, a Line, 
as FG parallel to MN, and terminated by the 
Aſſymprores: *Tis plain, that that Line TG, FG, 
(by . 20.) will be a true Tangent in the Point 
A, and conſequently will be biſected in that 
Point (by this Prop. 22.) Whence tis clear, from 


x, bring the Parts 


and its Al- 47 


Point 4, and che Centre C, the Diameter 4B, 
and alſo the Two Right Lines B D, BE, parallel 
to A4 F, AG, and terminated by the ſame Aſſymp- 
totes: Tis evident, That the Triangles CAR 
CBD, and CAG, CBE, being not only Simi- 
lar, but alſo reſpectively equal one to another, be- 
cauſe C 4 = CB, (by Prop. 19.)\. Therefore B D 
= AF, and BE = A G; and conlequently B D 
x BE = FA x. 4G, Bur trom the former 
Caſe, KM x MH. = DB x BE; wherefore 
now allo FA x AG = KM x HM. 


Authors on the Subject of Coriick Sections, 
Archimed;, Opera, Abo loni / Pery, Conic. Libr. 4 
Tbeodaſ, Spberica met hodo nova i luſtrata & Succincks 
Demenſtrata ab Ila. Barrow. Lond. 1675. 470. 
— Ejuſdem Leaiones Geometrice, Lond. 1669. 


9. 00 "XxX IK. 

Nouvelle Methode en Geometric parles Sections des 
Superficies Coniques & Cylindriques per De la Hire 4 
Pars. 1675. 4to. . 

Ejuſdem de Cycloide & Sedtionibu Conicri. 

De la Hire Sect iones Conice. Paris Fol, 1685. 
Barocius de Aſymptotss Conſtruends. 
Milnes Seftiones Conice. Lat. 8 o. 
Schotens# Organ icæ Conicar. Sectionum 


gige 
Apollonij Pergæi Seftiones Conice per — —— 


the Similar Triangles CA F, CP H, and C AG, | Folio. 1 
: CPK; that H= N. and conſequently (be-| Mydargij Seftiones Conice. : 
, cauſe MN is biſected) MH = NK. Q. E. D. Gregory, a St. Vincentio, Opus Geometricum de 
. a Quadrat. Cireuli & Seftionum Coni. Fol. 
c Fig. 29. Robinſon's Tranſlation of De /a Hire's Conicks, 
1 | ; in Ives. 4 & ""X 
Traite Analique des SeBione Coniques, per NI. Ia 
2 Marquis de [ Hoſpital. Paris 1707, * 
: " 6 QONICK Surf; Let the Ide of a right Cone © 
5 be call'd 4, the Radius of its Baſe » : Then by 
4 what is prov'd under the Ward Pyramid, the Area 
4 C | of the Convex Surſace of the Cone is = 4 the 
Periphery of the Baſe Multiplied into the fide of 
| the Cone. Thar is Since 2r = to the Diameter, 
and z re r to the Periphery, it will be expreſſed 
by re4. And from hence it will be eaſie to de- 
| duce that Noble Propoſition of Archimedes. That 
h 192 
le I a Circle whoſe Area is cual to the Convex Surface of 
7 . , se Cone, wil bave its Radiu a mean Proportional be- 
" k G. (3,31:.4 8.39 STA PAST + | tween the Side of the Cone and the Radius of the Baſe. 
— IV. If thr? any Point, as A, ii an Hypetbola} For ſince /: ar is ſuch a mean Proportional between 
d wo Right Lines, 4 F, 4G,” be drawn and ter- | aand r; if you ſuppoſe that to be the Radius of the 
de winated by its Afſymprotes# and'if from a other | Circle required, its Diameter will be 2 /: T4 and 
Point, as M; in the {ame Hyperbola, of it U Periphery 2 /r ae; and by Multiplying the 
poſite, you dræt ro other Right Lines MH, MX. Peripher Y Vires into : Vr 4, the half Radius, 
; erminated alſe by its Afſymprotes, and patallel | the Area will-be re a, the very ſame with that of 
. ode Two former” 4 F, 2 2 II tthe Surface of che Cone. Q E. D N 
„ lay, che Rectangle FAG, will always be 'e- | The Surface of 4 righr Cone may be eaſily had 
bes qual ro the Rectangle HN 22 1 f by having the Radius of the Circle of the Baſe ; 
he e C07 3 1 for as that Radius is to its Periphery, ſo will the 
D For, I | Radii of the other Circles up to the Vertex be to 
_ their reſpective Peripheries. But all thoſe Radif 


„ When the Points 424, fall in one and the 
ne. Hypetbota)/ having drawn a Right Line | 
joining ' cs Two Points 4, M, and cutting 
Allymptotes in P and Q; the Similar Triangles | 
PAF, PMH, and QMK, AAC, will give 


theſe Proportions: 4 Fj MH: AP. MP, (by | ga 


: AQ :: MK: 4G; and then 
"Dxrroams and Means, you have | 


* 


Cor. 3.) :: M 
multiplying 
FA 4G Y ) MN MK, 


2. When che Points 4, M. fall in the Two Op- 


are the Elements of a right Angle Triangle, whoſe 
Altitude and Baſle are given; and conſequently its 


the Area is known: wherefore as any one Radius to 


its Periphery, ſo will the Area of the Triangle 
which is the Sum of all, be ro rhe Sum or Aggre- 
re of all the Periphers, i. e. to the whole Co- 
nick Surface, which therefore will be known. 
Conick-Surface, is the Convex Surface of a Cone 
without irs Baſe, and this is formed by the Moti- 
on of a right Line fixt in a Point above and below 


pore Hyperboſe's:; having drawn thro? the given 
, ' ; 


moved round the Periphery of à Circle. 


, 


CON | CON 
CONJUGATE-Diameters, in reſpect of one] Let ABD, be a Semi. circle on the Diameter 


another in the Ellipfis, are ſuch as are parallel to] AD, AB and AX, two Subtenſes drawn ar | 
Tangents meeting the Curve in each others Ver- | ſure from the end of the Diameter 4, from B and 


— 


7 


—_— —— 


texes A are drawn the infinite Lines BC and && perpen - 
Conjugate- Sections, See Sectiones Sequentes. 8 | 
| CONSERVATOR, is a delegared Umpire, or | 
| ſtanding Arbitrator, which as a third impartial 
| Friend, was choſe and appointed ro Compoſe and Fig. 1. 


Adjuſt all differences that ſhould ariſe between two 
other Parties, Dr. Renners Gloſſar. 


| 4 

| SF CONSISTORY, is the Court Chriſtian or Spi- | BD — — 

| ritual Court, This was held formerly in the Name RO 2 
OP, Fa 


ot rhe Carhedral Church, or in ſome hone Ifle 
or Portico belonging to jr, in which the Biſhop 
Preſided, and had ſome of his Clergy for Aſſeſſors 
and Aſſiſtents, but this Conſiſtory Court is now 
half by the Biſhops Chancellor or Commiſlary, | 
and by Arch-deacons or their Officials. 
CONSTITUENT Particles of any Natural 
y, are thoſe ſmall Particles of which ir is Com- 
pos d. See Perticles e | 
* CONSTITUM, in the Civil Law, is a promiſe 
| for a Debr upon a Nude Covenant, withour Sti- 
| ulation. : 
| CONSTRUCTION of — an eaſy way 
1 of Conſtructing Cubic and Biquadratick Equati- 
l ons without the Parabold, Communicated by the 
| | Ingenious J. P. M. A 


In order to this Method of Conſtruction, I con- 
| fider each fide of the Equation, as the Product of 
| two Multipliers, the one of two Dimenſions, the 
f other of one, (each Term'in a Cubick Equarion, 
being ſuppoſed of three Dimenſions) E. OC. In 


| 
| this Equation x x x ＋ pxx =n; — ir | | | 4p 
| as in this Form 'xxxx+p=n=b*Xc, (b] "he 
| | being taken at pleaſure for any Number whoſe | | \ — Ke 
| Square is leſs than u divided by 6 % gives c.) O | : » tak 
| | elſe in this Form, x XR +pxxx=n=6Xe | | | —_ 
' | either of which Forms may be made uſe as ſeems | ' ; | 
| leſs for Conſtruction, And becauſe x is yer uri- | | rerted 
f | known,” and muſt be taken by gueſs, I put 3 in C- with ! 
| ſtead of x the Multiplier of two Dimenſions, and | nl. for . 
| » for x in the other of one Dimenſion ; and then dicular to AD, BC interſeding it in m; and &8 e 
4 the former Equation will ſtand thus x x » + p22 5 from 4 draw the Line AS interſecting B C 0 8 


| | 2 j ; : * I 
las Frog cory dent nA Kt Ar e ry nn 00g 3 44939 tp 
1 35 X C. In both which Forms, the given Quanti- | For (by the Nature of a Circle) D 4 A * 4 
| ry bie = »n, is the ſame as in the firſt Equa- 45 f, and DAX nA=A4Z9; thnDAxmA r; 

. rio”, and conſequently the Reſult or Value of the | . Ya ry freed 2 51 that is; made, 
4 | ie From the — alſo, | 4Bg: Acy «: - +=: mR: AS; that is, 

{ . The Deſign then, of this Method is, by raking * * — 
T.. amis) Ulgg he cms wlite Tow, a 
| ſent x in one of the Multipliers of the glven Equa- ſuppoſe 4 B = b. n$ af A * to the Square- 
| tion, ro find another Number or Line (5) which | Rob of the Multiplier of REES (in 2 
j ſhall * ent x in the other Multiplier 3 and then Cubick Equation reduc'd into the Form above di- 


if x and y be nor equal, ro bring them by Tryals | rected,) then will m R be ul. 
Y to Equality, which in moſt Caſes, is eafily done, | tiolier en will m R be egal to the other Mul- 
4 obſerving their Difference and rhe Nature of the | F = Wow Dirißon. So firſt Form above, 
F 2 eee (IN Ty = e) if Ax , chen is mR 
| ore I give Examples, I will premiſe this Lem- | = ; : — 

ma, which ſhews the Ground = Demonſtration br th os the Second Form 14 1 * 

of this way of Conſtruction. bx e, if AX IAN then is m R 


5, and if 5 = x, then 4 x in the given Equa- 
gs | | cio n. 5 

| | | | FREE 5 e Example I. | 

| Suppoſe I would Conſtruct this Cubick Equa- 


E 1 tion æ && —4 XX = 72, or & -p =. 
\ Bt | 11 take 16, as a convenien uare Number, 
ved b (which I call 56,) and there with I divide 72; the 


* * W 


4.0 


CON CON 


» _u”/ 


— 


1 R . n 
Quotient is 47 which I call e, Ln e, and h be . 7 


—n == 72] I deduce alſo the other fide of the C = 2}. C paralle 
Equation into two Multipliers (as above) and then 


In the * ABD I draw the Chord 4 


to 1D. mC= 
to A D. 


NK 4 =P =72=16 x 44, which is the E. 


firſt form for Conſtruction. 

[ deſcribe a Semicircle 4 B D, (See Fig. 1.) of 
z convenient bigneſs for my Scale of equal Parts, 
(which here, for this Figure, is of 24 in an Inch, 
10 of which parts make an Unite or 1.) and ha- 
ving drawn the Diameter A D, I take 4 (Units or 
large Diviſions) off the Scale) and draw the Chord 
AB = 4 = 6, from B I draw the infinite Line 
BC, perpendicular to AD, and interſecting ir in 


m. 

I rake 4% (o) off the Scale, and ſet that Di- 
ſtance with the Compaſſes from m to C, and tho- 
row C I draw CS parallel to 4 D. 

For the firſt Tryal I conſider that the Root x 
muſt be bigger than 4 or p, (elſe the Negative 
Term — 4xx, wou'd take away more than x x x, 
and ſo the given Quantity wou d be Negative; ) 
therefore _— 4 (=p) from the Scale, with 
Center A, and Radius Ap = 4, I deſcribe the lir- 
tle Arch Pp; and then (at a venture) draw the 
Chord A x ( ) interſecting the Arch Pp in p; 
lois Ap =P = 4, and the Line px =x=p 
or — 4. From x I draw S icular to 
CS, and interſecting it in 5, then the Line AS 
interſecting MC in r. So is Mr = — 4, or y 
— p, (the other — 16, ak a the Equation) which 
being greater than the Line p x (to which ir ſhould 
be equal, ir ſhews that 3, was taken too little. 


—— 


er the ſame manner I try another x, which] I ſnd * eee 
is Biſected = /z 


the view of the Scheme will now direct me to li- =p=3, 


in C. PREq=zy 


wir, cill 1 find L. which Anſwers the demand. | = 14. 5d is perpendicular tw PA 4% 47; 
| 1 * 


For making AX = x, then is PX (22 —4) 


= MR (=y—4) conſequently X = x, | : 
I nah Song cen ts gre | Fig. 3: 


ſought. | 
e ſame concluſion would follow if I had in- 


rerted the Order of proceeding, and had begun 
with Mr, and thereby found Az (in a firſt tryal,) 
for in this Caſe I muſt have taken a Line for (by 
guels) and made mr =» — p, and then havi 

drawn A & interſecting m C in r, and CS in S. Al 
ſo S parallel ro BC, touching the Semicircle in 
7, I draw Ax which will be equal to x; ſo is the 
Line pz - p, which ought to be equal to 
of ur not being ſo, er tryal muſt be 

e. 


EXAMPLE Il. 
Suppoſe I would find the Root of this Equati- 


M XX Xx — 3Zxx + 2X= 24. or Xxx —P2X 


% n. I rake for bb, 9. by which divi- . 
ung 24, it gives C = 2+, and then I put the E- 2 


„ 


CON © 


—— —  — — > — — 


— | 


_CON 


For continuing the Arch A D (for inſtance,) to g 
in the Diameter; 7. K 
— . Therefore PD (=v PEX PN) = 


— — 


VI x 1—7 = A7 


-+ 4. therefore D Q = Vx i —=Px 44) 


e former Example) find m = y, which being 
— Ik than Z 3 2 Fig. 3.) I find that I have 
err d in my ſuppoſition of . 
— ig. 3.) the bigger 4 

alſo, 


with a Leſſet᷑ x, and at laſt find, that making 4 7 


and the Scale ſuews the umber ro be 6 = x. 


For another Example may be propos d, the 
Doubling of the Cube; that is, having the Root 
or Side of a Cube given, to find another Line 
whole Cube ſhall be double the former Cube. | . 
In this Caſe ler 4 B (Eg. 1.) be the Side ot the | 
iven Cube; mC AB, Az = x, the ſoughr | 
| ym taken by Gueſs, by which finding mr (as | 
above) if mr = Az, then is Ax the Root of the || || 
double Cube ſought ; elle another tryal muſt be | 
made | 
ABq: 44q:: mr:nS=mec =2 AB theref. 
2ABx ABJg = 2 AB, cub. = ATX nr | 
Az cub. (when Ax 2m. bo | 
Several things might be added conducing to a | 
more ready determini 
which an | 
may himſelf obſerve and make uſe of. 


Equations be Conſtructed alſo, and if the loweſt 
which I'll here give you an Inftance, Suppoſe this 


Viz =7x, and 4, DQ, &c. = V3x—pa [99 | rorwo Muldplicrs, vig. xt x #-|- . 74 = 
2 eee, whence x * K Ap 4-7 =bx0 

A (SPC) = 3. PAN Or, Subitituting and g for x (as 14075 Cubes) 
while x is unknown) 9.x 4/7; Df ag 
And P Q being b * C. 1 take x by guels, TILES 450 
© 7. B Ng. (DPF NN N AVA 9 (as is done in the Second Fx. 
ample of Cubick Equations, ) Ta a convenient Se. 


micircle A BD, I appl Jr 
Having found 4 Q. = * 1 - 1 77. II producin a apply che Chord AB = b, and 
draw 4 7 (See Fig. 2.) — 4 2. an en (as in than o, 1 make B.= e and AC=b., 


CI draw Ac perpendicular to 4 D, and apply. 


1x ke ee wh rden tho 17 — * 5 lo is the inter. 
and conſequently mr the leſs; 1 try again 571 2 1 225 8 Row ſought, Ele Kan ho 
Luce ; — 4 Fa ro be egy 04 f * and then = 150 hc ade Dine, Root of », 
find m R =.y =, Which is therefore the Root this, that Py 2s the Demonſtration depends on 


prove, (having drawn AK ts che intetſection of 


rermining of the Root ſought; f P with the Se b 's 7 
one who ſhall think fir to make tryal, 77 22) rr 1437 :4 


AL B 
. . 1 | a-like reaſon A Ty: AK:: . X. 
By ſomething alike Method may Biquadratick 24% . 47x 4 * : (Au: 45: 374 
| / Cubick Or The ſame Met 
Term be wanting, as eaſily as a Cubick. draricks, but will be too operole, 


— _ ——— — þ —_ * * — 


— 


J Thorow' 


rd 4 71 =, andif y = . then is er 


1 


— e, to which the Diameter 4 D muſt 


* 4 A X AC, which I thus 


0 1 (An: 


ANY = ABx AC 
will hold for compleat Biquitf 


; „ | boiling 
Biquadratick Equation x* Y r = 1 See Mr. ralley's Conſtructi Cubicks au Whe 
I divide u by a leſs Square babe, res b* the Biquadraticks in Phil, Tranſ. N. F — de "ic hey 1 
Quotient I call C C cc, then =. Bernoullis Animadverfions on the Carteſian Geo Thel 
|  =#$ = . . | merry in che Att. Ernd, Lip. 1. for June 1688 Aud ield ar 
1 divide alſo the other fide of che Equation in. his True Geometrical Conſiruction of Solid and ma efore t 
| than Solid Problems by Right Lines and Circles on cak 
for the Month of Sepr. 1689. They 
Dr. Gregory in his Preface to his Excellent once pre 
| ford Euclids in G. L. ſhews that all Quadratick 8th 
quations may be Conſtructed from the 58 and IM oured 
of — Data. © oth Ret 
RARY Flexion and Retropy c In Tis 
when a Curve Line as 4 EX ae 22 lick Ea 
FE ONTRARY Lege'd | When 
| Legg'd Hyperbola, is an Hype When 
bola, ſo called by Sir V —.— . Lon © four V 


the Att 


are Convex towards contrary Parts and run cu the 
trary -ways, 
|  CONTRASTE, is a French Term uſed in 
ting and Sculpture, and ſignifies the due placingt 
. | the Different Objects and Parts of the Figure 
| | 22 chat Variety which is fo pleaſing 
itudes, as if in a Grouppe of three Figui 

| one ſtand out forward, the other backward, a 
the third appear to the middle between them, 6 
1 


See Curves. When 


Juantiry 
with N 


— 
a. — 


— . 


— * — ** 
. * 4 
a 
+ * — ͤ —Lü d— 
3 


. 
” 
. 
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1 


ay tis well Contrafted : So they lay allo, t at to 
render te Attitudes of Figures agreeable an 4 
they muſt be natural and active, varied in their 


for Figures to be well Contraſted, is for them ro 
be lively, and to expreſs the Motion proper to the 
Deſign of the whole piece, or of any particular 
Grouppe. | | 

CONVERGING Hyperbola, is one whoſe Con- 
cave Legs bend in rowards one another, and run 
both the ſame way, See Curves. 

Converging Series, is a Method of Approxima- 
*n {till nearer and nearer towards the true Root 
of any Number or Equation, even tho' ir be im- 
rofible co find any ſuch True Roots in Numbers. 
See Approximation and Square Roots in Vol, I. 

COPPERAS. The way ofanaking Copperas is as 


SNN Tr EA £5 n / 


less Copperas Stones, which ſome call Gold | 


0 tones, are found on the Sea · ſnore in Eſſex, Hamp- 
eie, and fo Weſtward, There are * Quantities 
in the Clifts, but not ſo Good as thoſe on the Shore, 

where the Tides Ebb and Flow over them. 

The beſt of them are of a bright ſhining Silver 
olour ; the next, ſuch as are of a Ruſty deep 
Yellow; the worſt are ſuch as have Gravel and 
Dirt in them, of a ſadder Umber Colour, 

In the midſt of theſe Stones are ſumerimes found 

e Shells of Cockles, and orher ſmall Shell-Fiſhes ; 
mall proces of the planks of Ships, and pieces of 
Dea-COAL, : | 

In order ro the making of Copperas, they make 
Beds according as rhe ground will permit; thoſe 
at Deptford are about 100 Foot long, and 15 Foot 
_ at the Top, and 12 Foot deep, ſhelving all 
he way to the Bottom. 

They the Bed very well, firſt with ſtrong 
lay, and then with the Rubbiſh of Chalk, where- 
by the Liquor which drains out of the Diſſolution 
of the Stones, is convey'd into a Wooden Shallow 
rough, laid in the middle of the Bed, and cove- 
ed with a Board; being alſo boarded on all fides, 
ud laid lower at one End than the other, whereby 
he Liquor is Convey d into a Ciſtern under the 
oiling-Houſe. 

When the Beds are indifferently well dryed, 
hey lay on the Stones about two Foot Thick. 
Thele Stones will be five or fix Years before they 
Wield any conſiderable Quantity of Liquor; and 
efore that, the Liquor which they yield is bur 
eak. f 
They Ripen by the Sun and Rain; yet Experi- 
nce proves, that D the Stones, although 
vith Water prepared by Lying in the Sun, and 
oured thro very ſmall Holes of a Watering- Pot, 
loth Retard the Work. f 
In Time theſe Stones turn into a kind of Vitri- 
lick Earth, which would Swell and Ferment like 
eavened Dough. | | 
8 When the Bed is come ra Perfection, then once 
pour Years they Refreſh it, by laying New Stone 
ame Top, 
When they make a New Bed, they take a good 
quantity of the Old Fermented Earth, and mingle 
vich New Stones, whereby the Work is haſtned, 
bus the Old Earth never becomes Uſeleſs. 
The Ciſtern before-mentioned is made of ſtrong 
len Boards, well Joined and Calked: That 
Depcford will contain 00 Tun of Liquor. Great 
are is taken, that the Liquor doth not Drain 
aro" the Beds, or out of the Ciſtern. The beſt 
ay co 1 * = ſame, is to divide the Ciſtern 


Actions, and Cantraſted in their Members: So that 


in the middle; by. Oaken Boards Calked as be- 


fore; whereby one of them may be mended in 


caſe of a Defect. 

The more Rain falls, the more but the Weaker 
_ " = 22 : Boe Goodae xy ol 
tryed by Weights prepared for that purpoſe. Four- 
reen-penny Weighs is Rich; or 2 being put 
into the Liquor, che higher it ſwims above the Li- 

uor, the . it is. Sometimes the Egg will 
Swim near halt above the Liquor. me 

Within one Minute after an Egg is put in, the 
ambient Liquor will Boil and Froth ; and in three 
Minutes the Shell will be quite worn off, 

A Drop of this Liquor falling on the Manufac- 
cures of Hemp, Flax or Cotton Wooll, will pre- 
ſently burn a hole thro ir. As alſo in Wollen and 
Leather. | 

Our of the aforeſaid Ciſtern, the Liquor is pum 
ed into a Boiler of Lead, about 8 Foot Square, 
containing about 12 Tuns, which is thus ordered. 
Firſt, they lay long pieces of Caſt Iron, 12 Inches 
Square, as long as the Breadth of the Boiler, a- 
bout 12 Inches one from another, and 24 Inches 
above the Surface of the Fire. Then Croſs-wile 
they lay ordinary flat Iron Bars as cloſe as they 
can lye, the Sides being made up with Brick- work. 
In the middle of the Bottom of this Boiler is laid 
a Trough of Lead, wherein they put at firſt 1900 
pound Weight of Old Iron. | 

The Fewel for Boiling is New-caſt/e Coals. By 
degrees, in the Boiling, they pur in more Iron, a- 
mounting in all to i 500 pound Weight in a Boiling. 
As the Liquor waſtes in Boiling, they Pump in 
in freſh Liquor into the Boiler : Whereby, and by 
a Defect in 2 the Fire, they were wont to be 
above 20 Days before it was enough; when chat 
is, they Try, by taking up a ſmall Quantity of Li · 
quor into a ſhallow n Pan, and obſerving 
how ſoon ir will gather and cruſt about the Sides 
thereof. Bur now ot late, by the Ingenious Con- 


Facilitated. For at his Work at Depeford, they 
Boil off three Boilers of ordinary Liquor in-one 
Week ; which is done, firſt by ordering the Fur- 
nace fo, as that the Heat is convey'd to all Parts of 
the Bottom and Sides of the Furnace. 

Then, whereas they were wont ro Pump Cold 
Liquor into the Boiler ro ſupply che waſte in Boil- 
ing, whereby the Boiler was checked ſometimes 
10 hours, Sir Nicholas hath now a Veſſel of Lead, 
which he calls a Heater, placed at the end of the 
Boiler, and a little higher, ſupported by Bars of 


Conveyance of Hear from the Furnace, is ke 

near Boiling Hot; and ſo continually ſupplies the 
Waſte of the Boiler without hindring the Boiling. 
Thirdly, by putting due Proportions of Iron from 
time to time, in the Boiler; as ſoon as they per- 
ceive the Liquor to Boil ſlowly, they put in more 
Iron, which will ſoon Quicken it. Beſides, if they 
do not continually ſupply the Boiling Liquot with 
Iron, the Copperas will gather ro the bottom 
of the Boiler and Melt it; and ſo ic will do if the 
Liquor be not preſently drawn off from the Boiler 
into a Cooler, fo ſoon as it is enough, "00 

The Cooler is oblong, 20 Foot Long, 9 Foot o- 
ver at the Top, 5 Foot Deep, Taper d towards 
the Bottom, made of Tarras. Into this they let 
che Liquor run ſo ſoon as ir is Boil'd enough. The 
Copperas herein will be Gathering or ing 


14 or 15 Days, and gathers as much on the ſides 
;- 25 


tri vance of Sir Nicholas Criſp, the Work is much 


Iron as before, land fill'd with Liquor, which, by a 


— —— 
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of Timber placed in a Wall with its end ſticking 
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as in the Bottom; ſc. above 5 Inches chick. Some 


is to blow a Horn, when an Invaſion of a Northern 


COU 
CORPORAL of a Ship, is an Officer that bay 


put Buſhes into the Cooler, about which the Cop- 
peras will gather: But at Depeford they make no 
uſe of any. | 

That which ſticks to the ſides and to the Buſhes, 
is of a bright Green, that in the Bottom of a foul 
and ditty Colour, 

In the end of 14 Days, they convey the Liquor 
into another Cooler, and Reſerve it to be Boil'd 
again with new Liquor. 

The Copperas they ſhovel on a Flour adjoin- 
ing: So that the Liquor may Drain from it into a 
Cooler. | 

The Steam, which comes from the Boiling, is of 
an Acrimonious Smell., 

Copperas may be Boiled without Iron, but with 
Difficulty; without it the Boiler will be in danger 
ot Melting. 

Sometimes in ſtirting the Earth upon the Beds, 
— pieces of Copperas produc d by lying in 
the Sun. 


CORBETT, in Architecture, is a ſhorr piece 


out 6 or 8 Inches as occaſion ſerves. The underpart 
of the end thus ſticking out is ſometimes cut into 
the Form of a Boultin, ſometimes of an O---G---, 
and ſomerimes of a Face, &c. according to the 
Workman's Fancy, the upper fide being plain and 
flat. Theſe Corbets are uſually placed for ſtrengths 
ſake, immediately under the Semigirders of a 
Platt- form, and ſometimes under the Ends of 
Camber Beams ; in which latter Caſe they are com- 
monly placed a Foot or two below the Beam, and 
have a piece of Timber ſtanding uprighr cloſe ro 
the Wall, from the Corbett to the Beam. 

Corberts, alſo is a Term uſed by ſome Architects, 
for the hallow Nicks in Walls which are left for 
Images or Figures, or Statues to ſtand in: 

CORNAGE, in our Law fignifies a kind of 
Grand Sergeanty ; the Service of which Tenure 


Enemy is perceived: And by this many hold Land 
in the Northern parts about the Wall, i. e. the Old 
PiAs Wall. 

CORNEA Tunica, The Figure of ir is of a 
greater Convexity than the reſt of the Globe of 
the Eye; and it conſiſts of ſeveral Laminæ, which 
are nouriſhed by fo ſmall Blood Veſſels as to Ob- 
ſtruct very little of the Light; tis of a very ex- 
quiſite Senſe, that on any light touch, the Tears 
may be ſqueez d out of the Lachrimal Glands to 
Waſh it and Clean it. 

CORONA, in Anatomy, is that edge of the 
the Glans of the Penn, where the Præputium be- 

ns. 
1 CORONARE Filios, The ancient Villains were 
forbidden Coronare Filios, that is, to let their Sons 
receive their firſt Preparatory Tonſure, or to begin 
to be ordained Prieſts, becauſe after that they are 
Free- men, and can be by their Lords no longer 
claimed as Servants in Villenage. 

CORPORA Pyramidalia, when the Blood hath 
diſcharg d it ſelf of the Seed into the Teſticles, ir 
returns by the Veins, which riſing in ſeveral Bran- 
ches from the Teſtes, tend towards the Abdomen in 
the Production of the Peritoneum the ſame way the 
Arteries came down. In their Progreſs theit Bran- 
ches frequently Inoſculate and Divide again, till 
they come near the Abdomen, and then — - 

0 


the Charge of ſetting the Watches andy Centiig 
and relieving them; and who ſee that all the Sli 
ers and Sailers keep their Arms neat and cle, 
he reaches them alſo how to uſe them, and hath; 
Mare under him, by 
CORPUSCLES, The Admirable Sit I/. Neu 


1 


ton ſhews a way of gueſſing with t accutaq 
at the Sizes of the Component ä 


Particles, of which Bodies are Conſtituted in 
ſecond Book of his Opticks, pag. 3. See more 
this under the Word Colour 2 Particles, 

CORSNED, in the Saxon is Ordeal Bread, Pax 
Conjuratus : For the Saxons had a Superſtitious w; 
of Purging themſelves of an Accuſation, by ta 
a piece of Bread and eating it with Solemn Oz 
and Execrations, that it might prove their Poi 
Sc. if they were guilry, which way of ſpeakin 
K retain d in ſome places to this day, eſpecially 

ent. | 
CORVUS, was a Machine invented by ti 
Romany, in the Time of their Conqueſts of Sia 
when they firſt engag d the Carthaginean Flee 
and was framed (as Polybins deſcribes it Lib, | 
after this manner, 

On the Prow of their Ships they erected a rom 
piece of Timber about 14 Foot in Diameter, a 
12 Feet in Length, on the Top of which wa 
Block or Pulley; round this piece of Timber u 
a Plat- form of Boards 4 Feet in Length, and is 
bout 18 Foot Long, well framed and faſtned wit 
Iron; the Entrance was long ways, and it ui 
moveable round the aforeſaid upright piece 
Timber, and could alſo be hoiſted up an de- 
within 6 Foot of the Top, about this Frame ur 
a ſort of Parapet Knee high, which was defend 
wich upright Bars of Iron, ſharp ar the Ends, an 
towards the Top there was a Ring, by the help 
which and a Pulley or Tackle it was hoiſted au 
lowered at pleaſure, with this moveable Galle 
they Boarded the Enemies Ships (when they di 
not lie Side by Side) ſometimes on their Bow, 2 
ſomerimes in the After- part of the Ship; the & 
diers keeping the Boſs . their Bucklers Level wit 
the Top of the Paraper, Ge. and by the means 
this new Engine got the day of the Carthagine 
in their firſt Sea Fight with them, tho' the Enen 
were long before well skill'd in Naval Affairs, an 
the Romans perfectly raw and unskill'd. 

COTLAND, is Land held by a Cottager wh: 
ther in Soccage or Villenage, 

COUCH, is a Term in Painting, ſignifying th 
ground Bed, or Baſis on which any Colour lies 
and is diſtinguiſh'd from the Field, which is alwa 
Horizontal and upon the Flat, whereas theCouch mi 
be upright or Vertical, and in any other Poſii 


rion. 
COVING:- Corniſh, in Architecture, is ſuch 
Corniſh that hath a great Caſement or Hollow! 
it, which is commonly Lathed and Plaiſtred ups 
Compaſs ſprockers or Brackets; alſo when Hoult 
are built projecting out over the ground Plorr, an 
then turn d with a Semi- arch of Timber, whi® 
* — 898 and Plaiſtred; they call that Covi! 
ore, | 
COURT-Chriftian, or Ecclefiaftical, is ſo call 
in Oppoſition to the Civil Court, or Lay Cour, a 
Curia Domini Regs : Theſe Courts of Chriſtian 
were not only held by rhe Biſhops in Synods, am 
the Arch-Deacons and Chancellors in Conſiſtotie 


Unite in one Trunk, and rherefore beca 
their Shape are called Corpora Fyramidalia. | 


Bar they were alſo the Rural Chapters m_ * 


CRI 


. CRO x 


Rural Dean or Dean of Chriſtianity preſided, and 
the Clergy were Aſſeſſors and Aſſiſtants. Dr. 
Kennet's Gay. 0 
CRASIN-M131; See Craze- Mil. | 
CRAYONS, are — * of . Cong 
made ely ro paint withal : They are chiefly 
uſed 2 - arm Fu Tn Pictures done after this 
way of Painting, are ſaid to be done with Cray- 


ens. | Top 

CRAZE-Mi1, or Crazing Mil, is a Mill (in all 
ref like a Grift-Mill to Grind Corn) and is ſo 
d by the Tin Miners, who ule it ro Grind their 
Tin, which is yet roo great, after Trambling ; 
and then 'ris Trambled only ; See Tin. 

CRIMEN Ambitus, is getting into Publick Of- 
fices by mars with Money or other Gifrs ; or by 


Canvaſing Entreaties; as the Civilians De- 
fine it. | 

Crimen Falfi, in the Civil Law, is a fraudalent 
Suppreſſion or Itnitation of Truth ro the Prejudice 
of another; ſo that the Commiſſion of this Crime 
conſiſts in three points, Corruption of Truth, Deceit, 
and Ry 8 1 

Crimen fraudatæ annonæ, is the ab rkers; 
by raiſing the price of Victuals — by 
Forſtalling, Monopolizing} &c. 

Crimen Peculatus, (a Pecore, cattel, in which 
Riches conſiſted before the uſe of Money) in the 
Civil Law, is the Crime of Stealing the Publick 
Treaſure, or Chenting in the publick Accounts. 
And much of the ſame Nature is what they call, 

Crimen Reſidui, which, is applying the publick 
Money to other Uſes and Purpoſes th 
Government Orders and Appoints, or elſe nor ap- 
plying to any uſe at all, * 

ROO TES, is a Subſtance found about the 

e in the Lead Mines in Mendip, being a Mealy 
white ſoft Stone matted with Oce. 

CROSS-Moultiplication, is a kind of Multipli- 
cation much uſed by Work-men in Meaſyring their 


Work ; and tis ſo call'd becauſe they Multiply a- 


croſs, Feet by Inches, K. 
required ro Multiply 5 Foor, 


As ſuppole ĩt were 
3 Inches and 6 parts, or of and Inch, by 2 Foot, 
4 Inches and 6 parts. They ſet the Number 
down thus: | 5 
n mu F. In. Pa. 
$2326 
22426 


Then ſay, twice 5 Feet is 10 
Feet, which they write W 
down firſt of all, as you I 
ſee under Feet. | 

Twice 3 Inches is 6 Inches — 

Twice 6 parts is 1 whole Inch — 

Then working with 4, a y 
5 Feet is 20 Inches 

Four times 3 Inches give 2% 


Primes or one 
gives 24 Seconds or 12th %— . 2 


Four times 6 Parts or Primes 
the 12th of an Inch, which 5 
makes two Twelfths. 
Six times 3 Feet gives 30 Inches — : 
vix times 3 Inches is 18 Parts. —: 
Six times 6 Parts produce 36 
thirds or 12ths of a Second : 
which makes, 


2 
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es than thoſe the | 4 


| And this Method they are very fond of (tho' it 
be very ablucd in Reality; (for to multiply Inches 
by Feet, Ge. i. e. a thing of one Name or Deno- 
mination by another, is Nonlence) and I believe 
R 7 3 _ of irs Diſpatch. 2 
taff. e Deſcription and Uſe 
this Inſtrument is as follows: 9” | | 
The Se is uſually above 3 Foot long, having 

4 Sides Square to one another about 4. an Inch o- 
ver; and each is graduared like a Line of Tan- 
gents, and to every Side belongs a peculiar Croſs- 
_ The Staff may be divided either by a Ta- 

le of Natural Tangents, or Geometrically by the 

Divifions in the Quadrant of a Circle, Then the 
Half of the Croſs-piece being ſuppoſed Radius 
the Graduation on the Staff will be the Natural 
Co-Tangents of the half Arches. 

The Uſes of this Inſtrument are, to take the Al- 
titude of the Sun, or of a Star; to take the Di- 
ſtance between two Stars, or of any Star from the 
Moon, Cc. and tis us d by ſome to take Diſtances 
by Land. 


To Obſerve the Altitude of the Sun or Stars. 


There are four Croſſes belonging to the Seaff, 
one called rhe Tencroſs, which belongs to that Side 
where the Graduation begins 3 deg. and end with 
10 deg. another called the Thirty-croſs, belonging 
to that ſide of the Staff where the Diviſions begin 
with 10 and end with 30 deg. The Third is the 
Sixty -· Craſe, which belongs to that Side where the 

egrees begin at 20 and end at 60 deg. And the 
laſt is called the Nineey-croſs, belonging to that Side 
— the Graduations begin at 30 and end at 
90 de g. . a 
Now according as you can gueſs the Sun's Al- 
titude to be, you muſt uſe the Croſs : If the 
Altitude be under 10 deg. 2 e Ten- croſs; if 
under 30, uſe the Thirry-croſs ; if under 60, the 
g 5 but if above that, uſe the Ninery- 
>, IF boy 2 
And the Way of Obſerving, is thus: Having 
firred on your proper Croſs, place the flat end of 
the Staff to the outſide of your Eye, and as near 
to your Eye as you can: Then look at the Sun, 
or Star with the upper end of the Croſs, and ar 
the Horizon with the lower end, moving or ſliding 
the Croſs to and fro till you can do this exactly; 
for then the Degrees and Minutes cut by the inner 
Edge of the Croſs, on the Side of the Staff 
for that Croſs, will give you the preſent Altitude 
of the Sun or Star. ; | 

Unleſs it be hazy and thick Weather, the Ob- 
ſervation can hardly be made without Prejudice 
to the Eye: To prevent which, ſome put a co- 
loured Glaſs on the top of the Croſs ; and then 


| they obſerve the upper Limb of the Sun, and ſub- 


ſtract his Semi- diameter from the Altitude. 

There is a Way alſo of making a Backward 
Obſervation of the Sun's Altitude with the Croſs- 
Staff, as thus: Fix a Horizontal Vane on the Eye- 
End of the Staff, and a Shoe of Braſs to the End 
of any of the Four C rofles; which will ſerve in- 
ſtead of a Sight Vane- Having done this, and fit- 
ted the Croſs on upon the Staff, turn your Back to 
the Sun, and looking through the Slit in the Braſs 
Shoe, lift up or down the End of the Staff, till the 


| Shadow made by the upper End of the Croſs fall 


on the Slir in the Horizon Vane, and thar likewiſe 


at the ſame Time you can ſee the Horizon through 
M 2 | - _ we 


— 


CON 


CON 


* 


the Horizontal Vane at the End of the Braſs; 
then will the Degrees cut on the proper Side of 
the Staff, be the Sun's Altitude required. 


To obſerve the Diſtance between Two Stars, or 
the Moon's Diſtance from a Star. 


Place the flat End of the Staff to the Edge, as 
in the Firſt Obſervation, and looking to both Ends 
of the Crols, draw it to and fro, till the Ends will 
cur the Two Stars, or One the Moon, and the 0- 
ther the Star; then will rhe Croſs cut the Diſtance 
between thoſe Objects on the proper Side of rhe 
Staff. 

Becauſe there may be a Miſtake in placing the 
Staff to the Eye, take {this Rule to know when it 
is right: Put the Sixty- croſs on 30 Degrees on its 
proper Side of the Staff, and likewiſe the Ninety- 
croſs on 30 Degrees on its Out- ſide; and then 
when, by moving the Staff higher or lower, you 
have placed it ſo, that you can ſee the upper End 
of the Two Croſſes in one and the ſame right Line, 
and the Two lower Ends in another, the Staff is 
placed right. 

CROWNS F Colours, are certain Coloured 
Rings which like Halo appear, but of the Colours 


ot the Rainbow, and at a leſs Diſtance than rhe | 


common Halo's, about the Body of the Sun or 
Moon. Thele Sir Iſaac Newton, in his Opt. Book 2. 
pag. 4. ſhews to be made by the Sun's ſhining in a 
fair Day, or the Moon in a clear Night, through 
a thin Cloud of Globules of Water or Hail, all of 


the ſame Bigneſs: And according as the Globules |. 


are bigger or leſſer, the Diameters of theſe Crowns, 
or Rings, will be larger or ſmaller; and the more 
equal theſe Globules are to one another, the more 
Crowns of Colours will appear, and the Colours 
will be the more lively. | | 
CROWN. Pot, is a Poſt which in ſome Buil- 
dings ſtands upright in the middle, between Two 
principal Raſters, and from it there go Serutts or 
Braces to the middle of each Rafter. This is alſo 
by ſome called the XKing-piece, and the Foggle- 


jece 


Name; which is ſo ca 
cauſe it cuts its Conjugate croſswile, 
CRYPTOGRAPHY, called alſo Sreganography, 
is the Art of Secret Writing: On which 8 
many Books have been publiſh'd ; as, by the Ab- 
bot Trithemius, in his Steganographia, Francf. 1608. 


470. by Guſtavus Selenus, in 9 Books in Fol. printed 


at Luneburgh, 1624. cum Fig. by Schottus, in his 
Schola Steganegraphica. Bp. Wilkin's Secret and 
Swift Meſſenger. 

CUBICAL Paraboloid. See Paraboloid, ard 
Curves. 

CUL-PRIT, ate Words uſed by the Clerk of 
the Arraignments. when a Perſon is indicted for 
a Criminal Matter. For after the Indictment is 
read in Court (which is the Crown's Charge) a- 

ainſt rhe Priſoner at the Bar, he is put upon his 
Plea, or asked, Art thou Guilty, or Not Guilty > If 
he pleads or anſwers, No Guilty, there is next a 
Replication from the Crown, by continuing the 


C CR UCIFORM — is a Curve of that 
led by Sir 1/aac Newton, be- 


ubject | 


therefore of the Clerk of the Arraignment, That 
the Priſoner is Culp, or guilty of the Crime char- 
ged on him; and that the Crown is Prit, or ready 
to _ it upon him; this Word Cul-prit is deri- 
ved. 


And that this is the true Explanation of the 
Terms Cul-prit, is evident from the Form of the 
Entry of the Record of the Tryal when drawnu 
at large ; which, as to the Replication pronoun 
by the Clerk, as aforeſaid, in the Words Cul and 
Prit, runs thus: Et Prædicim A. (the Clerk) 
Domina Regina dicit, Quod Prædict. B. (the Priſo- 


4 | 

CULVERTAIL, the fame with Dovetail ; 
which ſee, Hs. 

CUNEUS. The Hedge, One of the Five 
Mechanical Powers, is in the Form of a Priſm, 
whoſe Top and Sides are Parallelograms, bur irs 
Ends Iſoſceles Triangles; whoſe Altitude is called 
the Altitude of the Wedge, as the Baſe of each ſaid 
Triangle is the Thickneſs of the Wedge; The right 
Line connecting the Vertices of the Two Triangles, 
is called the Edge; as the Parallelogram which 
joins their Baſes, is called its Dorſum, or Back, 


The Power of this Engine is eaſily eftimated ; 
and is (when directly applied ro the Top or Dorſum 
of the Wedge) to the Reſiſtence to be overcome, 
as the Thickneſs of the Wedge is to irs Altitude. 
In the 4 * BA is the Way of the Power, and 
C D the Way of the Impediment or Reſiſtance: 
So that while the Wedge is driven down into the 
Wood, Sc. by its whole Altitude, the Wood is di- 
vided by the entire Thickneſs of the Wedge, and 
this every where proportionably, as follows from 
the Nature of a Triangular Figure. Wherefore a 
Wedge, whoſe Thickneſs is to its Altitude or 
Length in a little greater Proportion, than as the 
Power 2 is to the Reſiſtance or Tenacity of 
the Wood. will cleave or divide it. N 
CUNET TE, See Cuverte. | 
CUPULO, in Architecture is an Arched Roo 
or Turrent ſtanding on the very Top of a Dome 
or great Building; in Form either Circular or Po- 
lygonal ; ſome call it a Lanthorn, | 
CURATOR, in the Civil Law is a Perſon Re- 
gularly appointed to take care of another, as ſup- 
| poſe of a Minor, by his Conſcent from 14 Years 
of Age to 25 ; on the Determination of a Trial 
at Law, where the Magiſtrate may appoint a Cu- 
rator for the Minor. The Magiſtrate alſo might 
appoint a Curator for a Mad-man, a Prodigal 


ner) eſt Culpabils, &c. Et hoc paratus eſt verificare, 
& ; 


Charge of Guilt upon him, according to the Te- 
nour of the Indictment; which is expreſs d by pro- 
nouncing the Words Cul. Prit: Cul being an Ab- 
breviarion of the Latine Word Culpabils, Guilty; 
and Priſt, or Prit, (now Pret) is the old French 
Word for Ready. From theſe Two Aſſertions 


4 


Deaf or Dumb Perſon, as alſo for the Eftates of 
Debtors, and of Petſons dying without Heirs. _ 

CURIA, a Word uſed formerly in different Sen- 
ſes. Sometimes ir ſignified the Perſons or Feuda- 
rory Tenants who did their Suit and Service at the 
Court of the Lord. | 


Derr 


. 


Sometimes it ſignified a Houſe, as Curia Cano- | better Obſervations of theſe things made 
„ icorum, the Convent or Conventional Houſe: Cu- Only this is certain, That 2 — and 
ria Perſone Eccleſie, the Perſonage Houſe. And | Weight is that the Boat is to ride by, the leſs will 
ſometimes ir was uſed for the Servi ice ir ſelf of | be her Drift. Sir J. Moor's Navis. 

coming cage Court of the Lord; Curie adventus. | If a Current fer exactly with the ſame Directi- 
Dr. Kennet. Ion, as ische Courſe of the Ship, then it muſt aug- 

CURRENTS, are certain Progreſſive Motions | ment her Motion forward i — 4 
of the Water _ the Sea in ſeveral r—_ either | city of — NY wan 
quite down to the Bottom, or to a certain derermi- | As if a Ship fail N. N. E. 20 Miles, i s 

nate Depth; by which a Ship may happen to be | rent ſetting ſame way, and in the aus He 
carried forward more ſwiſtly, or retarded in her | 8 Miles, her true Courſe will be N. N. E 28 Miles 
Courſe, according to the Direction or Setting of | in the ſame Time. 08 

the Current in, with, or agzainſt the Courſe or Way | Bur if the Current ſer directiy againſt the Ships 
of the os * | | Courſe, it will abate of her Motion forward in 

The thing therefore to be known, is which * to the Velocity ot the Dritt. 
way the Current ſets; and if irs Motion be ſwift, if a Ship ſa N. E. 49 Miles in a Current 
great and ſtrong, this will be beſt diſcovered by | ſetting S. W. 10 Miles in the ſame Time; the 
keeping an exact Account of the Ships Way both | Ships Courſe or Diſtancc run in that Time will be 

outward and homeward, according to the beſt Me- bur 39 Miles. So if a Ship fail N. E. 49 Miles in 
thod of what the Seamen call their Dead Reck- | a certain Time in a Current that ſets S. W. 59 
oning, being very curious inobſerving the way the | Miles in the fame Time; her true Courſe will be 
Ship makes by the Log-line ; for tis nor the Cor- S. W. 10 Miles; that is, ſhe will fall aſtern 10 
re& Account, bur rhe Reckoning, that muſt | Miles in that Time. 
here aſſiſt you. Therefore you muſt be very care- Bur if a Ship Sail a-croſs any Current; her Mo- 
ful to obſerve how the Ship goes by ir, when you | tion will be unded with that of the Cur- 
fail near the Meridian ; how ſhe is drawn from | rent ; and her Velocity augmented, or retarded 
her Courſe ; as alſo, when ſhe is ſteered directly | Proportionably to the Angle of her Direction with 
Eaſt and Weſt, take good Notice whether ſhe alter | that of the Direction of the Current; according 
her Latitude. 2 as ſne goes in part with it or againſt it. 

As for thoſe Gueſſes, by the Ripplings of the Wa- | As ſuppoſe the Ships e were from 4 to c, 
te, and by SIT _ 2 * _ the ſetting of the Current from 4 to b; the 
when you are in ſight of it, they w 0 ip wi poſition Moti- 
uſe. But the moſt uſual and moſt uſeful way of 5 x Ap 3 ve 
obſerving the ſetting of a Current is thus: | | 

When there is a ſmooth Sea, and not much 688 KI 1 
Wind, heave out the Boat, with three or four 2 
Hands in her, together with a Com a Log-] . 
line, and Half. minute Glaſs, with alſo a Line or | 
{mall = of about an Hundred Fathoms long; 
to the End of which Line faſten a Triangular Piece 
of Board, as abc, and to one of the Angles faſten 

a good heavy Piece of Lead ro C "WG 
fink it. Some uſe inſtead of 


— * the Hamm | 
il, (which may do collera- car 4 to d in the Diagonal 
bly well). 4 See Compoſition of Motion. Reg 
When you ate off from the Wherefore if a Ship fails N. E. 110 Miles, in a 
Ship, caſt over your Board Current which ſets S. W. 30 Miles in the ſame 
or Kettle, letting it fink ar | Time, and her true Courſe and Diſtance ſailed be 
leaſt 60 Fathom ; and if you required ; you may proceed thus : | | 
have Line enough, let it down 5 | 
on or 120 . Then 1ſt. Geometricaly, 
delaying the Line abour | : 6; l 
her — ir will bring her .. * 22 from N 
up, and make her tide as if te + un, draw A C e- f. 
* "Wh were 94 7 G | qu . CB, pa 1:4 
over your turn up the „ and as x . PE 
you veer out the Log-line, ſerthe Drifr of the Log 3 te — N. N. E. and 
with your Compaſs : So ſhall you know whether | 4 p. * A 8 1 b 
there be any Current or no; and if any, how it be 2h Shi? „Which will 
| lets; as alſo the Rate of irs driving. Only remem- find * my true Courſe; to 
ber to add always to the Drift, if the Line ſhe ride ” , 
| by » of * 7 Es if 7 80 ary 13 | | Trigonometricaly. 
| if of 100 Fathom, the + Parr, Ce. of the Drift * . 
{ WM more, for the Drift of the Boat; for though the * 6 
ö Ginn? and ir will be by Caſe 4. 
Sect, 4. 


— — 


— 


Boat may ſeem to ride or lie ſtill, yer ſhe is found 
by Experience to drive at the fame Time. 2 * 


N. B. Whether theſe Allowances be the very 


Truth or not, I cannot ſay : They are ſaid to a 
with Experience, and therefore may be ud fllt 


Pu 
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A+EBC: AC—BC:: t, LAB: r, BA, i. e. 
As the Sum of A C and B C 149 2.1461280 


To their Difference 80 4.903090 
50 is the Tangent of 78 45 10.713382 
To the Tangent of 70 49 110.4583002 
Now 78 45! — 70 4% = 97 56!=L CAB, 
Hence it appears that her true Courſe is NE 


7 56! Eaſterly, 


But for her Diſtance it will be by Caſe 1. Sect. 4. 8 


CE£ABGC:rs GC:AWD 6& 6 
As the Sine of the Angle at A 7*, 56 9.1399445 


To the Drift of the Current B C 30 1.4771212 
So is the Sine of the Angle at @22* 30 -9.5828397 


To the · Diſtance run 83, 2 miles 


19200164 
Ex. 2. If a Ship from the Latitude 36* 300 8. 
fails N E b N 40 miles, then N E b E 36 miles, 
in a Current that ſets S S E 20 miles in the time 
that the Ship ſails 38 miles, and it be required to 
find the direct Courſe and Diſtance between the 
Ship and her firſt Place, as alſo the Latitude the 
Ship is in. 
1ſt. Havina conſtructed it, as in the former. 


In the Triangle 40 B are a 

8 To find 4 B, and the 
Given 150 C 36%, 15 Angles at A and B. 

21, 05 

It will be, by Caſe the 4th of Sed: the 4th.. . 
Ac BC: AC—CB ::t:LA+LB:t,i+LB 
— LA; 1. e. . / 

As the Sum of AC and BC 61, o5 1.7856857 


1,2776092 


To their Difference 18, 95 


So is the Tangent of 61 525! 100.2720432 
To the Tangent of 30, 08 | 9.7639667 


Now, 61, 525! — 30% og! = 31 44/2 
L CAB; therefore the Ships firſt Courſe is N. E. 
by E. 9, 14“. Eaſtwardly. 

For the Diſtance, it will be, by Caſe the iſt of 
Sect. the 4th, 

is, CAB: CB :: „ ACB : AB; that is, 
As the Sine of the LC AB 31*®, 44 


To C3 the Drift of the Current 21, 05 1.3232521 
So is the Sine of the I at C 56˙, 15. +. 9.9198464 


— XX 


To the Diſtance run, 33, 28 


15221404 
2. In the Triangle BD G, ate given 4 


„ 3 To find BD and the 4856 
DG 18, 95 and D G B. | 


9.7209581 | 


nn. 


W Wherefore, 

As the Sum of B D and DG 54, 95 17399677 
To their Difference 17, 58 I 2317244 
So is the Tangent of 50*, 37 10,0856980 
To the Tangent of 20", 424 9.5774547 


Hence the Angle D BG, will be found 299, 
55' 3 wherefore the Ships ſecond Courſe is E. by 
N. 7*, 25/. Eaſtwardly, and conſequently the An- 
le ABG=159*. 19/. | 

But for BG, the Diftance run; it will be | 
As the Sine of the Ang. DB G 29*. 55!. 9.6978747 
To DG the Drift of the Current, 18, 95 1.2776092 
So is the Sine of the Angle BDG 78*,45'9.9915739 
To BG the Diſtance run, 37, 27 1.5713090 

3. In the Triangle 4 BG, are 
, CAB 33, 28 Whence muſt be 
Given YL ABG 1599®, 7 found LB AG and 

B G 37, 27 AG, and twill be, 


As the Sum of AB and BG Jo, 55 100.8484970 

— 
To their Difference 3z, 199 o. 6009729 
So is the Tangent of 107%, 207 9. 2612203 
To the Tangent of oo, 360 8.136962 


Hence the Angle BAG is 10% 567, and conſe. 
quently rhe bearing of the Ship from her firſt Port 
is E. by N. 2*, 200. Northerly ; and for the Di- 
ſtance ir will be, | | 
As the Sine of the Angle BAG 10 ;5&, 9.2789911 


To the Diſtance run BG 37, 27 
So is the Sine of the £ ABG 159% 19“. 


To the Diſtance berween the Ship and f 
her Port 69, 24 I. 4415 
Now for the Difference of Latitude, it will be 


1. 5713090 
9.5480240 


As the Radius 10,0000008 
To the Diſtance ſail'd, 69, 24 18402574 


So is the Co · Sine of the. Courle, 76*,25'9.3708079 


To the Difference of Latitude 16, 26 1.2111650 


Hence, becauſe ſhe fail'd from * p 

South Latitude * 
From the Latitude ſhe ſail'd from 367, 3o! —Sly 
Take the Difference of Lat: made 16/—-—-Nly 
Remains the Lat. the Ship is in 36% 13% —-— Sly 


Admit a Ship, from a certain Head-Mnd, in the 
Latitude of 345, oof. North, fails S. E. by S. 24 
iles in 6 Hours, in a Current that ſets een 
North and the Eaſt; and then the Cape is 
found to bear W. N. W. and the Ship to be inthe 
Lat. of 33*. 45!. North. I demand the Setting 
and Drift of the Current ? | 


2885 8 2 


CUR 


Geometrical). 


1. Ser off 3 Points from $ towards E, and 
draw the Line 4 B equal to 24 Miles. 


| 2. Set off two Points from E towards S, and 
| WH draw the Line 4 C. | 

3. At the Diſtance of 15 Miles, equal to the 
| Difference of Latitude, draw a parallel to 4 B. 
till ir interlect A C as in C. | f 

̃ 4 From the Interſection C, draw C D para 

, o AS ; alſo the Line BC the Drift and g 
h of the Current. 


To find which Arichmericaly. 

I In the Triangle 4 DC, Right-angled at D, ate 
| f bci; | 

1 Given U 4227, 3% to find AC. 
Wherefore SLA: DC :: R: AC; that is, 

As the Sine of the Angle at A 22*, 30 9.5823397 


To the Difference of Latitude 13 1.1760912 
So is the Radius 10.0000000 


To the Diſtance run 39, 2 1.932513 
Again, In the Triangle 4 BC, are 
AB 24 LC 
Given 4s 33*, 45! F rofind 330 
AC 39, 2 EB 
X WI fe f 
AB+ AC: AC—AB ::. 


: 7 4 CB LC 
As the Sum of the Sum of the Sides 


4 
E 
* 
A 


AB and AC 63*, 2 1.8007171 
To their Difference 15*, 7 ' 1.1818436 
So is the Tangent of 73*, o7Y 10.5 180608 
To the Tangent of 38*, 24% 9.8991873 


Which added to 93*, 07, gives 111˙ 327. 


the Angle at B. And hence the Current will be UW 


found ro ſer E. by N. oo, 5387 Northerly. 
For BC, the Dritt of the Current, it will be, 
„ EB: 40 :: „ 4: BC; thatis, 


— 


S 


As che Sine ofthe Ang. ar B 111, 32“. $9.9685783 


— a—— — 


To AC the Diftance run 39*, 2': 1.5932515 


So is the Sine of the Ang. at A 33*, 45": 9:7447390 
— — 
N 13694122 
And conſequently it lets at the Rate of 3*, 9. 
Miles an Hour. 


Several other Queſtions might be propos d rela- 


ting ro Currents, bur theſe being throughly under- 


ſtood, are ſufficient for the Purpoſe. 


CURSOR, is a Piece or little Ruler or Label 
of Braſs being divided like a Line of Sines, _y 
Sliding in a Groove or Notch along the middle 
another Label or Ruler, reprelenting the Horizon, 
and always at Right Angles to it: Tis uied in the 
Analemma, which ſee, | | | 

CURVATURE of 4 Line, is the iar man- 
mer of its bending or Flexure, whereby it becomes 
a Curve of ſuch peculiar Properties. Thus the 
Curvature of the Circle is ſuch, that all Points of 
the Periphery are equally Diftant from one Poinc 
within call'd the Center. The Curvatures of dif- 
ferent Circles are to one another Reciprocally as 
their Radii, | 

CURVE, Generating the Solid of leaſt Reſiſt- 
rence, See Solid. 


CURVES. The incomparable Sir Iſaac Newton 
gives this following Ennumeration of Geometri- 
cal Lines of the Third or Cubick Order ; in which 
you have an admirable account of | Species 
of Curves which exceed the Conick-Sections, 


For they go no higher than the ratich or Se- 
Ig. 2 Quadratick or St. 


The Order; of Geometrich Lines. 
1: GEOMETRICK-LINES, are beſt diſtin: 


guiſh'd into, Claſſes, Genders, or Orders, according 


- | tothe Number of the Dimenſions of an Equation, 


expreſſing the relation between the Ordinates and 
the Abſciſſe 3 or which is much at one, according 
ro the Number of Points in which they may be cur 
by a Right Line. Wherefore, a Line of the Firſt 
Order will be only a Right Line: Theſe of the Se- 
cond or Quadratick Order, will be the Circle and the 
Conick · Sen ions; and theſe of the Third or Cubick 
Order, will be the Cubical and Nelian Parabola's, 
the Ciſſoid of the Ant ients, and the reſt as belew 
ennumerated. But 4 Curve of the Firſt Gender 
(becauſea Right Line can't be reckoned among the 
Curves) is the ſame with a Line of the Second Or- 
der, and a Curve of the Second Gender ; the ſame 
with a Line of the Third Order, and a Line of an 
Infiniteſimal Order, is that which a Right Line may 
cur in infinire Points, as the Spiral, Cycloid, the 
uadratrix, and every Line generated by the Infi- 
nite Revolutions of a Radius or __ 
2. The chief Properties of the Conici · Section: 
are every where treated of by Geometers; and of 
the ſame Nature are the Properties of the Curves 
of the Second Gender, and of the reſt, as from the 
following Ennumeration of theic Principle Proper- 
ries will appear. «5 
3. For ifany righr and parallel Lines be drawn 
and terminated on both Sides by one and the ſame 


Conick-SeRion; and a Right Line biſecting any 


*— __— 


1 


Cu R 


* 
Oy ” A. 


— — Ʒ“— — ee —————_—————————— — f 
two of them, ſuall bilect all he reſt; and there - having to one and the ſame Diameter bur one onl 
fore en 2 Line 2 the Diameter of the | Vertex, the Rectangle under the Ordinates is equa} 
Figure ;- and all the Right Lines ſo biſected, are to that under the Part of the Diameter cut off be. 
called Ordinate Applieetes to that Diameter, and tween the Ordinares and the Vertex, and a certain 
the Point of —— to all the Diameters is cal- Line called the Largr Rd So in the Curves of 
led the Center of the Figuzey as che Interſection of | rhe Second Gender, which have but two Vertexs 
che Curde and of the Diameter, is called the Ver- to the ſame Diameter; the Parallelopiped under 
tex, and that Diameter che Aan to which the Or- Three Ordinares, is equal to the Parallelopig ed un- 
dinates are Normally applied. And fo in Curves of | der the Two Parts of the Diameter cut off between 
the Second Gender, if any two right and parallel f the Ordinates and thoſe Two Vertexes, and a gi- 
Lines are drawn occurring to the Curve in Three | ven Right Line, which therefore may be called the 
Points; a right Line which ſhall ſo cut thoſe Paral : Latus Redum. 
lels, that the Sum of TWO E ! at 7 | | 
the Curve on one Side of the Interſecting Line |The Ratio of the ReBangles under the Segments of 
ſhall be equal ro the third Part terminated at the Parallels. 
Curve on the other ſide, this Line ſhall cut, after che | 25 . | 
famemanner allothers parallel to theſe and occurring Laſih. As in the Conick· Sections when two pa- 
to the Curve in Three · Points; that is, ſhall ſo cut rallels tetminated on each ſide at the Curve, are 
them that the Sum of the Iwo Parts on one Side | cut by two other Parallels terminated on each ſide 
of ir, ſhall be equal to the Third Part on the other, | by the Curve, the Firſt being cut by the Third, be tl 
And therefore theſe Three Parts ↄne of which is | and the Second by the Fourth ; as here che Reck. pote 
thus every where equal to the Sum of che other two, | angle under the Parts of che Firſt, is roche Ret. Ml her 
may be called OrdinateApplicates alſo : And the In- angle under tho Parts of the Third; as the Rect- Ml he C 
terſecting Line ro which the Ordinates are applied, | angle under the Pirts of the Second is to that un- nine 
may be called the Diameter; the Interſection of | der the Parts of the Fourth : So when Four ſuch ff ways 
the Diameter and the Curve, may be called the | Right Lines occur to a Curve of the Second Gen- Ne. 
Vertex, and the Point of Concourſe of any two] der, each one an Three Points, then ſhall the Pa- denot 
Diameters, the Center. | | rallelopiped under the Parts of rhe Firſt right Line + an 
And if the Diameter be Norma] to the Ordi- | be to that under the Parts of the Third, and as the o the 
nates, it may be called the Ax# ; and that Point | Parallelopiped under the Parts of the Second Line Wl: Cor 
where al the Diameters terminate, the General | into that under the Pares of che Fourth, may c 
Centre. ; . Y ma 
Mmptotes and their Properties, ' Hyperbolick and Parabolic Legs. Term 
4. The Hyperbola of the Firſt Gender has Two] All the Legs of Curves of the ſecond and higher 
Aſſymprores, that of the Second, Three; chat of | Genders, as well as of the firſt, infinitely drawn 
rhe Third, Four, and it can have no more, and ſo | our, will be of the Hyperbolick, or Parabolick Gen- 971 
of the reſt. And as the Parts of any Right Line | der; and I call that an Hyperbolick Leg, which in- I ninate 
lying between the Conical Hyperbola and its Two | finitely approaches to ſome AMHmprote; and that a Mr the 
Aſſymptotes are every where equal; ſo in the Hy- Parabolic one, which hath no 4/ympeote. And theſe Line in 
perbola's of the Second Gender, if any Right Line | Legs ate beſt known from the Tangents: For it Note 
be drawn, cutting both the Curve and its Three | rhe Point of Contact be ar an infinite Diſtance, BC 
Aſſymptotes, in Three Points; the Sum of the Two | rhe Tangent of an Hyperbolick, Leg will coincide Ide Cu: 
Parts of that Right Line, being drawn the ſame with the Aſy9mprore, and the Tangent of a Parabo- y whi, 
way from any Two Aſſymptotes ro Two Points of | lick Leg will recede in infinitum, will vaniſh and Nad the 
che Curve, will be equal ro the Third Part drawn | no where be found, Wherefore the Aſymprote'of {Mut on 
a contrary way from the Third Aſſymprote to a any Leg is found, by ſeeking the Tangent to that 
Third Foinr of the Curve. Leg at a Point inſinitely diſtant : And the Courſe, 
\ Place or Way of an infinite Leg, is found by ſeek- a 
Latera Tranſverſa and Recta. ing the _ of any Right Line, which is paral- Wl 10. l 
„And as in Non Parabolick Conick Sections, lel to the anger where the P you: of Contac goes e Gen 
PA, Square of the Ordinate Applicare , that off in infinitum: For this Right Line is directed ted at 
is, the Rectangle under the Ordinates, drawn ar towards the ſame way with the infinite Leg. X - 1 
contrary Sides of the Diameter, is to the Rectangle t f 3 bi 
of the Parts of the Diameter, which are termina- | The Reduction of all Curves of the Second Gender, ts f '8ht | 
red at the Vertexs of the Elzpfis or Hyperbala ; as Four Caſes of Equations. 
2 certain Given Line which is called the Latus | quarior 
Rectum, is to that Part of the Diameter which lies CASE I a 1 2 5 
between the Vertex's, and is called the Latus Tranſ- ; : Il alwa 
verſum : ſo in Non-Parabolick Curves of the Second All Lines of the Firſt, Third, Fifth and Seventh "PD 
Gender, a Parallelopiped under the Three Ordi- |Order, and fo of any one, proceeding in the Or- 
nate Applicares, is to a Parallelopiped, under the |der of the odd Numbers, have at leaſt two Legs 
parts of the Diameter rerminared at the Ordinares, or Sides proceeding on ad infinitum, and towards Bu 
and the Three Vertex 's of the Figure in a certain contrary ways. And all Lines of the Third Order I put 
Given Ratio; in which Raze, if you take Three have two ſuch Legsaor Sides running out contrary — 
Right Lines to the Three Parts of a Diameter ſci- ways, and towards which no other of their infinite 8 ar | 
tuated between the Vertex's of the Figure, one an- [Legs (except in the Carteſian Parabola) do tend. al e 
{wering to another, then theſe Three Right Lines If the Legs are of the Hyperbolick Gender, le: WW 4 * 
may be called the Latera Recta of the Figure, and | G 4 $ be their Aſymptote ; and to it ler the Paral- Tat a 
the Parts of the Diameter between the Vertices, the | lel C Bc be drawn, terminated (if poſſible) at x Vat 


Latera. Tramſverſa. And as in the Conick Parabola 


both Ends at the Curve. Let this Parallel * 


C WK; 


CUR 


ed in T; and then will the Place of that Point x | rween the Ordinate B C and the Abſciſſa 4 3 is 


Fig. 1. 


T6 

| 
be the Conical Hyperbola X +, one of whoſe Alym- 
protes is 4 &: Let its other Aſymprote be 4 B; 
then the Equation by which the Relation between 
the Ordinate BC and the Abſciſſa 4 B is derermi- 
mined, if A B be pur =x and RC ., will al- 
ways be in this Form, æũ Te =ax* + bxx 
+cx + d, where the Terms e, 4, b, c and d 
denore given Quantities, affected with their Signs 
+ and — ; of which any one may be wanting, 
{ the Figure, through their Defect, don'r turn into 
1 Conick-Section. And this Conical Hyperbola 
may coincide with its Aſym , that ĩs, the Point 
1 may come to be in the Line A B, and then the 
Term ey can be wanting, 


- CASE IL 


% But if the Right Line C Be cannot be ter- 
ninated both ways at the Curve, but will occur 
to the Curve only in one Point; then draw any 
Line in a given Poſition, which ſhall cur the Aſym- 
prote 1 & in J; as alſo any other Right Line, 

Bc, parallel to the Aſymptote, and meeting 
de Curve in the Point C: And then the Equation 


—— — 


. 


y wbich the Relation berween the Ordinate B C 
ee 4B is determined, wil always 
of Wu on this Form, xy a + bx A 6x = d. 
t 1 „ a 
|. 0. Bur if the oppoſite Legs are of the Parabo- 
es Wk Gender, draw the Right Line C Bc, termi- 
ed red ar boch Ends, if ir's 1 ar the Curve; 

e 


nd running according to ourſe of the Legs; 
hich biſſect in B: Then ſhall the Place of B be 
Right Line. Let that Right Line be 4 B, ter- 
ninated at any given Point, as A; and then the 
quation by which the Relation between the Or- 
inare B C and the Abſciſſa A E is determined, 
"lll always be in this Form, yy =a x* + bx x 
cx ＋ d. ; 


"th 
- CASE 1V. 
Bat if theRight Line c Be meet theCurve but 


one Point, and therefore can't be terminated at the 


a) Wire ar bothEnds; let the Point where it occurs to 


ite 


d. Curve be C; and let that Right Line at the Point 
ler fall on any other 5 Line given in Poſition, 
at any given Point, as 4: 

hich the Relation be- 


ral- A al, _ b 
en will the Equation, by w 
tec 


— 


determined, always be in this Form, „y = a x 
+bxx+ cx +04. 


The Names of the Forms. 


12, In the Enumeration of Curves of theſe 
Caſes, we call that an Inſcribed Hyperbola, which 
lies entirely within the Angle of the Aſymprores, 
like the Conical Hyperbola ; and that a Circumſcri- 
bed one, which cuts the Aſymptotes, and contains 
the Parts cut off within its own proper Space ; and 
that an Ambigenal one, which hath one of its infi- 
nite Legs inicribing it, and the other circumſcri- 
bing ir. I call that a Converging one, whoſe Con- 
cave Legs bend inwards towards one another, and 
run both the ſame way; bur that I call a — 
ing one, whoſe Legs turn their Convexities towa 

each other, and tend towards quite contrary ways. 
I call that Hyperbola contrary leg d, whoſe Legs are 
Convex towards contrary Parts, and run infinitely 
on towards contrary ways; and that a Conchoida/ 
one, which is applied to its Aſymptote with its 
Concave Vertex and diverging Legs ; and that an 
Anguineal or Eel-like one, which cuts its A ſymptote 
with con Flexions, and is produced both ways 
into contrary Legs. I call that a Cruciform or Croſs- 
like one, which cuts its Conjugate croſs wiſe ; and 
that Nodate, which, by returning round into, de- 
cuſſates it ſelf, I call that Caſpidate, whoſe two 
Parts meet and terminate in the Angle of Contact; 
and that Pundtate, whoſe Oval Conjugate is infi- 
nirely ſmall, or a Point: And that Hyperbola I 


call Pure, which, by the Impoſſibility of irs rwo 


Roots, is without any Oval Node, Spike, or Con- 
jugate Point. And in the ſame Senſe I denominate 
4 Parabola alſo, to be Converging, Diverging, con- 
— Wt a, Cruciform, Nodate, Ellpidate; Punctate, 
* 0 


| of the Redundant Hyperbola and its Aſymptotes. 


13. In the Firſt Caſe, if the Term @ x* be Affir- 
tive, then the Figure will be a triple Hyperbola 
with fix Hyperbolical Legs, which will run on in- 
finitely by the three Aſymptotes, of which none 
are parallel, two Legs towards -ach Aſymprore, 
and towards contrary Parts; and theſe Aſymptotes, 
if the Term bx x be not wanting in the Equation, 


vill mutually interſect each other in three Points, 
| forming thereby the Triangle Od. But if the Term 


b x x (ſee Fig. 1.) be wanting, they will all converge 
to the ſame Point. In the former Caſe take 4 D = 


— þ b Foy 
7 _—_ 4 and join Dd, 
Fig. 30. | 
— 
I c 


4 


= 


— 


4 


CUR 


CUR — I 


B ; lo ſhall AD, Dd, and D 2, be the three A- 
iymptotes. In the latter Caſe, draw any Ordinate, 
as BC, in which, both ways produced, rake, on 
each Side, B F and Bf equal to one another, and 
in the ſame Ratio with 4 B that a hath to I; 
and then joining AF, Af; AB, AF, and Af, 
ſhall be the three Aſymprores; And this kind of 
Hyperbola J call Redundant, becauſe it exceeds the 
Conick- Sections in the Number of its Hyperbolick 

Legs. ; 


Of the Diameters of thi Hyperbola, and the Poſition 
| of its infinite Legs. 


14. In every Redundant Hypetbola, if neither 
the Term ey be wanting, nor bb — 4 « c equal 
to Ae V: a, the Curve will have no Diameter; 
but it either of thoſe happen, it will have one only 
Diameter, and three if they both happen. And 
_ the Diameter will always paſs through the Inter- 

ſection of two of the Aſymprotes, and biſſect all 
Right Lines which are rerminated each way by 
thoſe Aſymptotes, and which are parallel to the 
third Aſymptote: And the Abſciſſa A B will be 
the Diameter of the Figure, as often as the Term 
ey is 2 I rake the Word Diameter here, 
and in the fo owing Pages, Abſolutely ; and in the 
common Acceptation of it, viz. fot an Abſciſſa 
which hath every-where two equal Ordinates, 
one on each Side, infiſting at the ſame Point. 

Nine Redundant Hyperbola's, having no Diameter, 
but three Aſymptotes, which form a Triangle. 


m 15, If the Redundant Hyperbola have no Dia- 
Eeter, let the four Roots or Values of x in this 


quation ax* + 5x) +-cxx + d& Fee o. 
ſe them to be A P, A, An} 


be ſought : And fu 
and 2 Let the Ordinates P T. 2 7, 4 1, and pt, 
be erected, and thoſe ſnall touch the Curve in the 
Points T, 7, 7, t, and by that Contact ſhall give 
the Limits of the Curve, by which its Species will 
be diſcovered. 3 

For if all the Roots AP, As, Am, Ap, (ſee 
Fig. 1.) are real, having the ſame Sign, and are 
unequal, the Curve conſiſts of three Hyperbola's, 


Fig. 2. 


{an Inſeribed, a Circumſeribed, and an Ambigeneal 
one) with an Oval: And one of the Hyperbola's 
will lie towards D, another towards d, and the 


— — 


— 


middle Limits 7 and v, where it will be touch 
by the Ordinates 27 and v 7. And this is the Firſt 


Species. . N FR 
But if either the two greateſt Roots, AT, Ap; 


or the two leaſt, A P, 4 , are equal to one ano: 


Fig. 3. 


ther, and have the ſame Sign with the other two: 
then the Oval and Circumſeribed la wil 
join with one another, the Points of Contact 
and #, or Tand 7, co-inciding ; and the of 
the Hyderbola decuſſating one another, be 


continued in the Oval, and make the F. 
gure. Which is the Second Species: | 

three greareſt of the {Roots; 4 4. 
4 «; or thethree leaſt, A v, 4, AF, arcequ 


2 


Fzg. 5: 


Third toward ; and the Oval will always lie 
within the Triangle D 4, and alſo within the 


ITE 


” Oh, Pw 4 oe 


— 


to one another, the Nodus will be turned into a ve- 
ry ſharp Cuſps ; for the two Legs of the Circumſcri- 
bed Hyperbola's will then concur in the Angle of 
Co act, and not be produced further, And this 
is the Third Species. 

If the two middle Roots 4 and Ar are e- 
qual, the Points of Contact 7 and) will be co- 


Fig. 7. 


incident; wherefore the Ove! will vaniſh into a 
Point, and the Figure will conſiſt of three Hyper- 
bola's, an Inſcribed, a Circumſcribed, and an Am- 
bizenal one with a Conjugate Point: makes 
a Fourth Species. 

If two of the Roots are impoſſible, and the o- 
ther two unequal, and of the ſame Sign, (for they 

| (See Fig. 7.) 


Fig. 8. 


can't have contrary Signs) 3 there will be three 
Pure Hyperbola's, Mer ax any Oval, Node, 5 
8 


or Point Conjugate; and theſe Hy 
either lie at the Sides or the Angles of the Trian- 


gle made by the Aſymptotes: Which makes a Fiftb 


or Sixth Species. 
If rwo of the Roots are equal, and the other, 
two either Impoſſible or Real, with Signs contra- 
Fig. 9. 
& 
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, the Ninth Species. 


| 


ry to thoſe of the equal Roots ; the Cruciform Fi- 
gure will be produced: For two of the Hyperbela 


will decuſſate one another; and that either at the 


Vertex of the Triangle made by the Aſymptotes, or 
at its Baſe; and theſe two are the Seventh and 
Eighth Species, | | 285 

| y, If all the Roots are impoſſible, or if 
they are all real and unequal, and two of them 
are Affirmative and two Negative ; then there will 


be two Hyperbola's at the Oppoſite Angles of the 


two Aſymptotes, with an Anguineal or Serpentine 
Hyperbola about the third Aſy mptote. 


s * 


Sd 
„ 17 8 


ich is 


<< 


Dede = 


And theſeare all the poſſible Caſes of the Root; 
for if any two Roots are equal to one another, 
and the other two are equal alſo, the Figure will 
become a Conick-Sefion with a Right Line. 
TwelveRedundant Hyperbola's with one only Diameter, 
16. If the Redundant H 1 have one only 
Diameter, let it be the Abſciſſa AB; and in the 
Equation . ax* + bxx + ex +d = ** 


the three Values of x, or the three Roots. come 
H thoſe Roots are all real, and have the fame WM rel 
Sign, the Figure ſhall conſiſt of an Ovallying wich. a5 


Fig. 17. 
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in the Triangle D d 4, and of three Hyperbola's | niſhes into a Point. Which makes a Thyreenth 
at its Angles, viz. one circumſcribed at the Angle | Species. | 
Y, and the other two inſcribed at 4 and 4; and In the Four laſt Species, the Hyperbola lying to- 
makes a Tenth Species. \ | wards O contains its Aſymptote within it; bur rhe 
If the two 2 Roots are equal, and the | other two ate themſelves contained within the A- 


8 


— . — 
K OE... 


Third of the ſame Sign with them, the Legs of | ſmprores. . | 
J f two of the Roots are impoſſible, then there 
Fig. 18. | will be three Pure Hyperbola's, without any Oval, 
© - | by 2h, (See Fig, 20.) 
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the Hyperbola lying towards D, will decuſlare one 


another in the Form of a Node, by reaſon of the 2 
Contact of the Oval, Which is the Eleventh } g. 22, 
Fpectes, 8 | . | ve 

If the three Roots are equal, the Hyperbola be- 


. „ 5 R. . 
1 Re ot 


N 9 +1 
63 
* 80 | 8 
& Fig. 23. 
— 0 j 
mes Cidre, without any Oval. Which is the Z 
ne fl Thelfeh Species Wy 
ich- If the two leaſt Roots are equal, and the Third 7 
of the ſame Sign with them, chen the Oval va» | 
e t : 
| 
Deeuſſation, or Cuſpi. And there are Four Caſes 
of this Species, vix. a Fourteenth, if the circum- 
ſcribed Hyperbola lie rowards D, and a Fifteenth, 
- | if the inferibed Hyperbola lie towards O; a Six- 
.| teenth, if the circumſcribed Hyperbola lie under 
the Baſe D of the Triangle D 4%, and a Seven- 
teenth, whenthe inſcribed Mypaibols lies under the 
7 _}; 7 * 
If two Roots are equal, and the Third of a dif- 
ferent Sign from them, the Figure will be Crucs- 
form ; for two of the three Hyperbola's will decuſ- 
; | fare one another, either at the Vertex, or at the 
; F Baſe of rhe Triangle made by the ws 
i ihe b hich 


* 


EUR _ 
Whict®rwo Species are the Eighteenth and Nine- 
| teenth, 5 

1 | Fig. 24. 
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—— — — A 


$6” 3 SIO the two Af „with an intermediate Con: 
A . Fig. 25. choidal one. this Conchoida! Hyperbola will 
either lie on the ſame Side of irs Aſymprote thar 


. — 
which are the Twentieth and Twenty Firſt. 

Two Redundant Hyperbola's with three Diamaters? 
* 
| within the Aſymprotes, and that either at the Sides, 


Fig. 1 


If two Roots are unequal, and of the ſame 
Sign, and the Third be of a different one, there 
will be two Hyyerbola's in the oppoſite Angles of 


| Fig. 26. | 


EV. l T 
Pe d 
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or at the bs of the Aſlymbiodck Trial 
The Former Caſe makes 2 — | 
Latter the Twenty Third $; bis 


Ka as 


C U R 


— 


Nine Redundant Hyperbola's with three Aſmprores, | 


converging towards one common Point, 


18, If the three Aſymptotes do interſect one ano- | | 


cher in one common Point, the 5th and 6th Species 
will be changed into a Twenty Fourth, the Seventh 


Fig. 30 
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1 K and Eighth ns « Ten Fifth, and 2 Ninch * 
1 to a Twenty Sixth Species, where guineal 
«4 2 doth not paſs through the Concourſe of the Aſym- 
prore, and into a Twenty Seventh, where ir doth ſo ; 
in which Caſe the Terms band 4 are wanting, and 
[rhe Concourſe of the Aſymptotes is the Center of 

Parts. And theſe Four Species have no Diameter. 


changed alſo into a Twenty Eighth Species, and the 
Fiſceenth andSeventeenth into a Twenty Ninth : The 


4 
1 


the Figure, equally diſtant from all its oppoſite 
The Fourteenth and Sixteenth Species may be 


Fig. 34. 
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aK be Negative, the Figure will be a Deficient 
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| If all the Roots An, AP, Ap, As, of this 
Equation * — + dx+Zee, 
be real and unequal, the Figure will be an Angui- 


Fig 39. 


| 


Eighteenth and and Nineteenth into a Thirtieth and | 


the Twentieth and Twenty Firſt into a Thirty 
Firſt, And, all theſe Species have but one only 
Diameter. finally, the Twenty Second and 
Twenty Third Species may be changed into a Thir- 
ty Second, which hath three Diameters paſſing 
through the Point of Concourſe of the Aſymptotes. 


Fig. 38. 


All which Changes will be eafily underſtood, if | 
you ſuppole the Aſymptotick Triangle ro be dimi- 
niſhed till it vaniſh into a Point. | 


Six Deficient Hyperbola's, having no Diameter. 
19. If, in the firſt Caſe of the Equations, the Term 


Hyperbola, having one only Aſymptote, and only 
two Hyperbolick Legs running out infinitely to- 
wards the Side of the Aſymptote, but quite con- 
trary ways; and this Aſymptote is the firſt and 
principal Ordinate AG. If the Term e y be not 


wanting, the Figure will have no Diameter; but 


if it be wanting, it will have but one: In the for- 


| 


| 

' neal Hyperbola approaching towards the cominion 

Aſymptote by a contrary Flexion, and with a Con- 

jugate Oval. Which makes the Thirty Third Species 
If rhe rwo middle Roots: AP and Ap be equal 

one to another, then the Oval and the Anguineal 


Fig. 40. 


vill be joined, decuſſating one another in th Form 

of a Node. And this is the Thirty Fourth Species. 
If three of the Roots are equal, the Node 

will be changed into a meſt Acute Caſp in the Ver- 


Fig. 41. 
| 
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mer Caſe the Species arethus enumerated : 


rex of the Anguineal. And this conſtitũtes a T i 
Fifth Species. 


the. 
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If of the three Roots, having the ſame Sign, ax* |-bxx + ex + d, are N ual, and 
* the two greateſt, 4% and A, are equal to one | of the ſame Sign; then the — will | be a Con- 
; another; then the Oval vaniſhes into a Point. | choidal Hyperbola, with an Oval on its Convex Side 
Which makes a Thirty fixth Speties. (See Fig. 43.) And this is a Thirty Ninth Species. 
If any two Roots are imaginary, there will re- If two of the Roots are equal, and of the ſame 
main the Anguineal alone, and this Pure, without | Sign, but the Third with a contrary Sign, the Oval 
any Oval, Decuſſation, Cuſpn, or Conjugate Point, > 


. Fig. 44 
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Fig. 42. 
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will lie on the Concave Side of the Conchoidal 

Hyperbola. And this makes a Fortieth Species. 

. the two leſſer Roots AT, Ar, are equal, 
and the Third, 4 7, be of the ſame Sign with 


— 


If the Anguineal don't paſs through the Point 4, 

ir makes the Thirty ſeventh Species; bur if ir doth 

paſs through 4, (as ir will do when the Terms 6 | 

and d are wanting) then that Point will be the 

7 Center of the Figure, biſſecting all Right Lines | 
rm drawn through it, and terminated both ways by | _ . Y 
the Curve. And this is a Thirty eighth Species, them, then the Oval and the Conchoidal will be joins 

ed, decuſſating one another like a Node, Which is 


ver: Seven defe8ive Hyperbold's, having a Diameter. 4 Forty firſt Species, 
defe cad "5 4 R ual, the Nodws will be 
20. In the other Caſe, where the Term ey is wan- changed into a Cuſps, dhe Figure will be the 
ing, and conſequently the Figure hath a Diamerer, | * : 
if all the Roots A T, At, 47, of the Equation Fig. 47. 


> 
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Fig. 45+ 
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at irs Convexity, Which is a Forty third Species. 
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Cifſvid of the Ancients, And this makes a Forty 
ſecond Species. f 

If the two greater Roots are equal, and the 
Third of the ſame Sign with them, then the Con- 


Fig. 49. 


choidal Hyperbola will have a Conjugate Point 


If two of the Roots are equal, and the Third 
* contrary Sign; the Conchoidal Hyperbola 
l 


then have a Corfugdre Point at its Concavity. 


Which makes a Forty fourth Species. 
If two of the Roots are impoſſi 


be a Pure Conchoidal without either Oval, Node, 


Fig. 48. 


Cuſp, or Conjugate Point, And this is a Forty 


fifth Species. (Oce Fig. 49.) 
Seven Parabolich Hyperbola's, having no Diameter. 


21. If, in the firſt Cale of the Equations, the Term 
a * be wanting, but the & be nor wanting; 
then the Figure will be a Parabolick Hyperbola, 
kaving two Hyperbolick Legs ro one Aſymptote 
S AG, convergingtowards one and the ſame Side. 
If the Tetm ey be not wanting, the Figure will 
have no Diameter; bur if it be wanting, it will 


have one onely : In the former Caſe the Species | 


will be theſe. | 
If the three Roots A P, A , A, of this E- 


ee 
quation 6 x3 -- ex, -|- dx + — = ©, be une- 


i Dc 


qual, and have the ſame Sign, the Figure will con- 


ble, there will | 


are partly Hyperbolical and partly Parabolical ; 
that is, the Parabolick Legs, by being continually 


Fig. 50, 


drawn out, are joined with the Hyperbolical Legs 
which are next to them. And this is the Forca 


fixth Species. 


If the two lefſer Roots are equal, andthe Third 
of the ſame Sign with them; then will the Oval, 


Fig. 51. \ 
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and one of thoſe Hyperbolo-Parabolick Curves be 

joined, and interſect one another in the Form of a 
ode, Which is the Forty ſeventh Species. 

If che three Roots are equal, the Node will turn 


Fig. 52. 
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fft of an Oral, and of two other Curves, which | 
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into a Cuy. Which makes a Forey eighth Species 
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Third hath the ſame Sign with 


Fig. 33. 


will vaniſh into ® Conjugate Point. Which is the 

mth Species, 

ei _ of — Roots are impoſſible, the two 
| Hyperbolo-Parabolick Curves will remain Pure, 
Cee Fig. 330 8 N 


; Fig. 54. 


without any Oval. Decuſſation, Cuſp, or Conjugate 
Point, And this will make a Fifrieth Species. = 
If two of the Roots be equal, and the Third 


have a contrary Sign to them, then the Hyperbolo- 
* Ng. 33. 


"A a R l, and the] Parabolick Curves will be joined, d Nati ks 
If the two greate oots are _ the hr another in the Form of 2 Crofs And this 8 the 


* * 8 
| tw O Roots are unequal, and ot the ſame 
Sign, and the Third have a contrary Sign, the Fi- 


gure will become an Anguineal Hyperbola about 
| Fig. 56. | 


dan 


on — 


28 
| 44 3 


o 
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the Aſymptote 4 G, 2 with a Conjugate Pa 
rabola, And this will be a Fifty ſecond Species, 


Four Parabolick, Hyperbola's which have a Diameter. 


22. In the other Caſe, where rhe Term ey is 
wanting, and the Figure hath a Diameter, if the 
two Roots of this Equation b x x'-+- cx d o 


* 


Fig. 37. 


| 


are 2 there will be two Hyperbolo-Pa- 
rabolick Figures equally diſtant from the Diameter 
AB, and one on one Side, and the other on the 
other, which will conſtitute a Fifty third Species. 
If che two Roots of this Equation be impoſlible, 


che Hyperbolo-Parabolick Figures will join, and 


Fig. 58. 


— 


* 
2 — —̃ —U | TR . 


* 
— j—— —ꝙ we eo o 
— > 8 * 
— — 
>. 
— 2 
2 


— —— 2 — — = 2 


— 


— 


— 2 


— 


„ 
— 
— — —— —— — — 
he 4 — my — 
— 
_ p 


—— J 
— * 


— 
— 


ur 


CUR 


Cifſoid of the Ancients; And this makes a Forty 
ſecond Species. 

If the two greater Roots are equal, and the 
Third of the tame Sign with them, chen the Con- 


Fig. 49. 
err 


choidal Hyperbola will have a Conjugate Point | 
at irs Convexity, Which is a Forty third Species. 
If two of the Roots are equal, and the Third 
Haye a contrary Sign; the Conchoidal Hyperbola 
will then have a Confugdre Point at its Concavity. 
Which makes a Forty fourth Species. 
If two of the Roots are impoſſible, there will 


be a Pure Conchoidal without either Oval, Node, 


are partly Hyperbolical and partly Parabolical ; 
chat is, the Parabolick Legs, by being continually 


Fig. 50, 


drawn out, are joined with the Hyperbolical Legs 
which are next to them. And this is the Forty 
fixth Species, 

If the two leſſer Roots are equal, and the Third 
of the ſame Sign with them ; then will the Oval, 


Fig. 51, 


Fig. 48, LEED | 


Ta 


Culp, or Conjugare Point. And this is a Forty 
fifth Species. (See Fig. 49.) 


Seven Paraloli ck Hyperbola's, having no Diameter. 


21. If, in the firſt Caſe of the Equations, the Term 
a * be wanting, but the bb x be not wanting; 
then the Figure will be a Parabolick Hyperbola, 
kaving two Hyperbolick Legs to one Aſymptote 
S AG, converging towards one and the {ame Side. 
If the Tetm ey be not wanting, the Figure will 


have no Diameter; bur if it be wanting, it will |: 


have one onely : In the former Caſe the Species 
will be theſe. 
If the three Roots A P, A , Ar, of this E- 


0 ce 's 
quation & cx, A dx + — = ©, be une-| 


| 
: 


qual, and have the ſame Sign, the Figure will con- 
aft of an Oral, and of two other Curves, which | 


W 


and one of thoſe Hyperbolo- Parabolick Curves be 
joined, and interſect one another in the Form of a 
Node. Which is the Forty ſeventh Species. 

If rhe three Roots are equal, the Nede will turn 


Fig. 52. 
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into a Cp. Which makes a Forty eighth Species, 


CUR 
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and the 


If the two greateſt Roots are 
the Oval 


Third hath the ſame Sign with 


* 


Fig. 53. 


| 


will vaniſh into a Conjugate Point, Which is the 
Forty ninth Species, 


If two of the Roots are impoſſible, rhe rwo 
Hyperbolo-Parabolick Curves will remain Pure, 


(See Fig. 53.) N 
Fig. 54- | 


3 
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without any Oval, Decuſſation, Cuſp, or Conjugate 
Point. And this will make a Fiftieth 2 
If two of the Roots be equal, and the Third 


have a contrary Sign to them, then the Hyperbolo- 


| 


* Fig. 35. 
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Parabolick Curves will be joined, decuſſating one 
another in the Form of a Croſs, And this is the 


Fifty firſt Species. 


If the two Roots are unequal, and ot the ſame 
Sign, and the Third have a contrary Sign, the Fi- 
gure will become an Anguineal Hyperbola about 


Fig. 56. 


o 
* 
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the Aſymptote 4 G, t | ether with a Conjugate Pa 
rabola, And this will be a Fifty ſecond Specter, 


Four Parabolick Hyperbola s which have a Diameter. 


22. In the other Caſe, where the Term ey is 
wanting, and the Figure hath a Diameter, if the 
two Roots of this Equation b x * cx + 4 = o 


i 


Fig. 57. 
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are 73 there will be two Hyperbolo-Pa- 
rabolick Figures equally diſtant from the Diameter 
AB, and one on one Side, and the other on the 
other, which will conſtitute a Fifty third Species. 

If the two Roots of this Equation be impoſſible, 


che Hyperbolo- Parabolick Figures will join, and 


Fig. 58. 
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interſe& one another in the Form of a Croſs. And | duced will be the Hyperboliſm of an Hyperbola, 
this will be a Fifty fourth Species, Ellipſis or Parabola, according as the Term c x is 
It the Roots are equal, and have the ſame | Affirmative or Negative, or = wanting. 


Sign, there will be a Conchoidal Hyperbola with | The Hyperboliim of an Hyperbola hath three 
Aſymprores, of which one is rhe firſt and principal 


Ordinate Ad, the other two are Parallels to the 


Fig. 39. | 
et "— AB, and equi-diftant from ir on each Side 
ſ of 1r, | 
| In the principal Ordinate A d, rake Ad, AS 
c equal both ways to the Quantity Viez and thro' 
—— the Point 4 and , draw dg, 4 as Aſymptotes, 
| | parallel to the Abſciſſa AB. 
i 2 | When the Term ey is nor wanting, the Figure 
J 1 TT, B 8 hath no Diameter. In this Caſe, if 4 P and Ap, 
| the two Roots of the Equation cx» -+ dx 
| N . + A = ©, are real and unequal, (for equal they 
Fl | | cannot be, unleſs the Figure be a Conick-Section;) 
| | then will the Figure conſiſt of three Hyperbola's 
11 | oppoſite to one another; of which, one lies be- 
Fl 2 Parabola on the ſame Side of the Aſymptote. Fig, 61, 
And this makes a Fifty fifth Species. 
13 If the Roots have contrary Signs, there will be 
Fi a Conchoidal Hyperbola on one Side of the Aſym- 
| | | 
1 Fig. Gs, 


tween the parallel Aſymptotes, and rhe other two 
without them, And this is a Fifty ſeventh Species, 

If the two Roots are impoſſible, there will be 
4 two oppoſite Hyperbola's without the parallel A- 
"IG ſymprores, and an Hyperbolical Anguineal within 
ptore, and a Parabola on the other. And this makes | them, This Figure is of two Species; for it hath 


a Fifty ſixth Species, 
| Fig. 62. 
Four Hyperboliſms of the Hyperbola. 


23. When-ever,in the firſt|Caſe of the Equations, 
the Terms ax* and bx x are both wanting, the 
Figure will be a Hyperboliſm of ſome Conick-Sec- 
14 tion. 
4. I call that the Hyperboliſm of a Figure, when 
1 0 the Ordinate comes out by dividing the Rectangle 
= under the Ordinate of that Figure and a given 
1 : Right Line, by the common Abſciſſa, By this 
10 means a Right Line is changed into a Conick- 
Section, and every Conick-Section into ſome 
** one of thoſe Figures which I here call the 
4 Hyperboliſms of the Conick· Sections. For the 
1:0 Equation for the Figure, of which we now _ 
1 viz, xh ey =cx A, gives the inate 


9 | 72 RRR 4, which is gene- 


22 
rated by dividing the Rectangle under the Ord. of 
j | the Conick· Section, 2 — 9 22 — 

and a given Right Line m, by the common Ab- 
leiſſa x, Whence it is plain, that the Figure pro- 


A- 
th 


8 


no Center when the Term d is not wanting, but 

if 4 be wanting, the Point A is its Center. The 

Former of theſe makes a Fifty eighth, the Latter a 

Fifty ninth Species, | 
But if the Term ey is wanting, the Fi 

will conſiſt of three oppoſite Hyperbola's ; of whi 


Fig. 64. 


one will lie between the parallel Aſymptotes, | 


—_ 


p - 0. 


\ 
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| 


the other two without, as in the 54th Species: 
And beſides this, it will have a Diameter, which 
is the Abſcifla 4 B. And this conſtitutes a S:x- 
tieth Species. 


Three Hyperboliſms of the Elyſe. 


24. The Hyperboliſm of an Ellipfis is determi- 
ned by this — xõ ο TOD er +4; 
and hath only one Aſymptote, which is the princi- 
pal Ordinate Ad. If the Term ey be not want- 
ing, the Figure will be an Anguineal Hyperbola 
without any Diameter, and even without any Cen- 
ter, if the Term d be not wanting. Which makes 
the Sixty firſt Species. 


by this Equation x yy + ey d;. and hath two 
Aſymptotes, the firſt 


But if the Term 4 be wanting, the Figure will 
have a Center without any Diameter, which wil l 


Fig. 66. 


be rhe Point 4, And this makes a Sixty ſromd 


1 ” * 
And if the Term ey be wanting, and not d, 
che Figure will be a Conchoidal Hyperbola to the 


Rg. 67. 
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AG, and will have a Diameter without 


Aſym 
any — is, the Abſciſſa 4B, Which 


makes a Sixty third Species. 

Two Hyperboliſms of the Parabals, 
25. The Hyperboliſm of a Parabola is determined 
ſciſſa AB, and the 


princi 
this are two, not flying in the oppofire Ans 


ipal Ordinate 4G. But the Hyperbola's 
\ gle- 


NE 
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ales of the Aſymptotes, but in the contiguoustor 
adjoining oncs, and that on each Side the Abſciſſa 


Fig. 68. 
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| 


2; and even without any Diameter, if the Term 


e) be there, but with one jf that be wanting. 
Which two Species are the Sixty fourth and Sixty 
fifth. * 9924 ' Fd. 3 

A Trident. 


26. In the ſecond Caſe of the Equations there is 
r eee d the Figure 


in this Caſe Nl have four infinite Legs, ot which | 


Fig. 76. 


. 
- 
* 
* | 


two are Hyperbola's about the Aſymprote 4 G 
tending towards contrary Parts; and two converg- | 
ing Parabola's, and, with the Former, making as 


wed 


Diameter, and its five Species are theſe : 


"| unequal; then the Figure is a diverging Parabola 


E were the Figure of a Trident, And this Figure 
is that Parabola by which D. Cartes conſtructed E- 
quations of ſix Dimenſions. This therefore is che 
Sixty fixth Species. 


Five Di verging Parabold's, 


27. In the third Caſe the Equation was yy = 
ax +bxx+cx-|-d; and deſigns a Parabola, 
whoſe Legs diverge from one another, and run our 
infinitely contrary ways. The Abſciſſa A B is its 


If, of the Equation 4x* + bxx--ex+4d 
= o, all the Roots AT, AT, At, are real and 


Fig. 70. 


Fig. 71. 


Ie 


of the Form of a Bell, with an Oval at its Verizx: 
And this makes a Sixty ſeventh Species, 


«a 
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| If two of the Roots are equal, a Parabola will 
be formed, either Nodated by touching an Oval, 


Fig. 72. 


| 
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ES 


ir PunBate, by having the Oval infinirely ſmall. 
Which two Species are the Sixty eighth and Sixty 


muh, 
If three of rhe Roots are equal, the Parabola 


wil be Cuſpidate at the Vertex. And this is the 


Fig. 75. 


lian Patabola, commonly called Serni-cubical. 
Which makes the Seventieth Species. | 


5 


If two of the Roots are impoſſible, there will 
(See Fig, 73. 


Fig. 73. / 


be a Pure Parabola of a Bell-like Form. And this 
makes the Seventy firſt Species. 


The Cubical Parabola. 
28. in the Fourth Caſe, let rhe Equation be 
y=ax--bxx+cx-|-d; then will it denote 


Fig, 77. 


E 


the Cubical Parabola with contrary turn'd Legs: 
And this makes up, or compleats, the Number of 
the Species of theſe Curves to be in all Seventy two. 


| 
Of the Genefis of Curves by Shadows. 


29. If the Shadows of Figures are projected ori 
an infinite Plane illuminated from a lucid Point, 
the Shadows of the Conick- Sections will always 
be Contck-Sections ; thoſe of the Curves of the 
Second Gender, will always be Curves of the Se- 
cond Gender; and the Shadows of Curves of the 
Third Gender, will themſelves be of the ſame 
Gender, and ſoon in infinitum. And as a Circle; 
by the * ion of its Shade, generates all the 
Conick- Sections; ſo will the five diverging Para. 
bola's ſpoken of in ch. 28. by their Shadows gene- 
rate and exhibir all Curves of the Second Gender ; 


| 0 


and ſo ſome more ſimple Curves of other Genders 


may be faund, which, by the Projection of their 
Shadows from a lucid Point upon a Plane, ſhall 
from all other Curves of the ſame kinds: 


if 
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Of the double Points of Curves. 


30. J ſaid above, that Curves of the Second 
Gender might be cut by à Right Line in ghree 
Points; but two of thoſe Points are ſometimes co- 
incident. As when the Right Line paſſes by an O- 
val infinirely ſmall, or by the Concourſe of two 
Parts of a Curve mutually interſecting each other, 
or running together into a Cu{pr. And if at any 
time all the Right Lines tending the ſame way with 
the infinite Leg of any Curve, do cut it in one on- 


ly Point, (as happens in the Ordinates of the Car- 


teſian, and in the Cubical Parabola, and in the 
Right Lines which are parallel to the A bſciſſa of 
the Hyperboliſms of Hyperbola's and Parabola's; ) 
then you are to conceive that thoſe Kighr Lines pals 
through two other Points of the Curve (as I may 
ſay) placed at at an infinite Diſtance z and theſe 
two co-incident Interſections, whether they be at a 
finite or an infinite Diſtance, I eall the Double 
Point. And ſuch Curves as have this Double 
Point, may be deſcribed by the following Theo- 
rems. 


Theorems for the Organical Deſcription of curves. 


31, Theor, I. If two Angles, as PAD and 
PB D, whoſe Magnitude is given, be turned round 
the Poles A and B, given alſo in Poſition; and 
their Legs AP, BP, by their Point of Concourſe 


Fig. 78. 


p, deſcribe a Conick- Section paſſing thro' their 
Poles 4 and B; except when that Right Line 
happens to pals through either of the Poles 
A or B; or when the Angles B AD and ABD 
vaniſh together into nothing; for in ſuch Caſes the 
Point will deſcribe a Right Line, 


II. If the firſt Legs 4 P, BP, by their Point of 
Concourle P, do deſcribe a Conick- Section paſ- 
fing thro the Pole 4 ; then will the two other 
Legs AD, B D, by their Point of Concourle D, 
deſcribe a Curve of the Second Gender, paſſing 
through the other Pole B, and having a Double 
Point in the firſt Pole 4, through which the Co- 


nick- Section; except when the Angles BA O, 


ABD, vaniſh both away together; for then the 
Point D will deſcribe another Conick-Section 
paſſing through the Pole 4, c 


III. Bur if the Conick- Section which the Point 
P deſcribes, paſs through neither the Pole A nor 


B; then the Point O will deſcribe a Curve of the 


Second or Third Gender, having a Double Point ; 


. 


— 


and that Double Point will be in the Concourſe 5 
the deicribent Legs 4 D and BD, when the An. 
gles B A, AB vaniſh together: And the 
Curve deſcribed will be one of the Second Gen. 
der, if the Angles BAD, ABD vaniſh together; 
otherwiſe 'twill be one of the Third kind, and 
then it will have two other Double Points in the 
Poles A and B. | 


The Deſcription of the Conick-Sefion by Five given 


Points, 


32. A Conick-SeCtion is determined by having 
five of its Points given; and may be thus deſcri. 
bed by them : Ler the five Points be 4, B, C, D, 
and E; join any three ot them together, as ſu 
poſe 4, B and C, and form the Triangle 4 Bc, 
and ſuppoſe any two of its Angles, as CAB and 
CB 4, to revolve round their Vertices 4 and B; 
and when C, the Interſection of the Legs AC, 
BC, is ſucceſſively applied to the other two Points 
D, E, ler the Interſeckion of the other Legs 4B 
and B 4, fall in the Points P and Q Let allo 
the Line P Q be drawn, and infinitely produced; 
and let the moveable Angles be ſo turned round, 
that the Interſection of the Legs A P and BP 
may deſcribe the Right Line P Q: And then will 
the Interſection of the two other Legs, C, deſcribe 
the propoſed Conick-Section, by Theor, I. 


The Deſcription of Curves of the Second Gender, ba. 
| ving a Double Point, by ſeven given Points, | 
33. All Curves of the Second Gender which 
have a Double Point, are determined from their 
ſeven given Poims, of which one is that Double 
Point. And by means of thoſe Points they may 
be thus deſcribed : Let there be given any ſeven 
Points of the Curve to be deſcribed, as A, B, ,. 
D, E, F, and 6; of which 4 is the Double 
Point. Join Aith any two other Points, as ſup- 
poſe B and C; and then ler both the Angle C AB, 
and alſo either of the other two Angles of the 
Triangle ABC (as the Angle A BC) revolve 
round the two Vertexes A and B. And when the 
Point of Concourſe C, of the Legs AC, BC, is 
ſucceſſively applied ro the four remaining Points 


D, E, F, and G, let the Concourſe of the two 6 tif 
ther Legs AB and B 4, fall in the four Poins Fat 
P, Q, R, S. Through thofe four Points, andths 10 
fifri, Point 4, deſeribe a Conick-Section; and la Wl c + 
the aforeſaid Angles C AB and C B A, ſo revolve, 

that the Points of Concourſe of the Legs 4 
PB, may deſcribe that Conick- Section: Then ſhal WM fum 
the Point of Concourſe of the other Legs AC, * 


BC, deſcribe the Curve propoſed, by Theor, tht 
Second. 

If inſtead of the Point C, the Right Line BC 
be given in Poſition, and which ſhall touch the 
Curve to be deſcribed in B; then the Lines 4). 
A, will be co- incident; and inſtead of the Ar 
gle D A P, there will be a Right Line revolviis 
round the Pole A. 

If the Double Point A be infinitely diſtant, the 
Right Line will perpetually tend with a Direction 
towards that Point, and will be carried with a pa- 
rallel Motion, while the Angle A BC revolves # 
bour the Pole B. | 
Theſe Curves may alſo be deſcribed after anothe! 
manner by the Third Theorem; but tis enoußb 


to ſhew you the moſt ſimple way of their Deſc 
ption. | ; After 


hich 
their 
ouble 


e 


CY C I 


After the ſame Method may Curves of the 
Third, Fourth, and yer higher Genders, be deſcri- 
bed ; not all indeed, bur ſuch as by ſome commo- 
dious Ratio may be deſcribed by local Morion : 
For how commodioully, to deſcribe ſome Curves 
of the Second or higher Genders, when they have 
no Common Point, is a Problem that muſt be rec- 
koned amongſt the more difficult ones. 


The Conftrution of Equations by the Deſcription of 


Curves, 


The Uſe of Curves in Geometry #, that by their 
Interſe&ions Problems may be ſolved. Let an Equa- 
tion be propoſed to be conſtructed having Nine Di- 
menſions, as x* ,- SAA d& + ext 


+ fa? + gxx+hx-|-k o; where b, e, 


m | 
d, Sc. ſignify 1 given or known Co. efficients, 
adfected with the Signs - and —. Let an E- 

uation to a Cubical Parabola x* =y be aſſumed : 
Then will rhe tormer Equation, putting » for x*, 
ſtand thus, y* + bxzy +cyy + dxxy-bexy 
+4 my+fx igxx+hx-k=o, bean 
Equation to another Curve of the Second Gender, 
where m or f may either be wanting or aſſumed ar 
pleaſure. And by the Deſcriptions of theſe Curves 
and their Interſections, there will be found the 
Roots of the Equation at firſt given to be con- 
ſtructed, 

Note, Tis enough to deſcribe the Cubical Para- 
bola once. 

If the Equation to be conſtructed, by reaſon of 
the two laſt Terms b x and & being wanting, is 
deprefled to ſeven Dimenſions; the other Curve, 
by expunging m, will have a Double Point in the 
Beginning of the Abſcifla, and therefore may eaſi- 
ly be deſcribed as above. 

If the Equation to be conſtructed hath rhe 
three laſt Terms g x x +h x -+ k wanting, and 


expunging f, will become a Conick-Section. 

And if the fix laſt Terms being wanting, the 
Curve be reduced to three Dimenſions, its Con- 
bical Parabola and a Right Line. 


liſm of a Parabola with a Diameter. Suppo 


therefore is but of fix Dimenſions, the other Curve, | / 
; alſo the Trilinear Part of it, which is plainly fo ; 


ways be deſcribed by finding their Points by plain 
Geometry. 

As if this Equation were to be conſtructed, 
L*+4ax'* +bx) +ox* + dx?! + ext 
-- f#* +8x* + bx + :xx+-kx + So, 
and the Cubical Parabola be ſuppoſed to be deſcri- 
bed; let the Equation for that Cubical Parabola 
be x : Wherefore ſubſtituting y for x*, the 
Equation will put on this Form, 


H* AO + exxyy + fxx39 ++ixx = © 


+ b + dx - +gx —+kx 
* „ + þ -+ 1 


Which is an Equation to a Curve of the Third 
Gender, by whoſe Deſcription the Problem may 
be ſolved, And this Curve may be deſcribed by 
finding its Points by plain Geometry, becauſe the 
indeterminate Quantities relate not to above Two 
Dimenſions 

In the Memoires of the French Acade- 
my of Sciences for the Year 1699. there is a 
Method tor finding the Curves which Bodies 
rifing towards, or aſcending from the Horizon, 
will deſcribe, ler the Ratio of the Time of the 
Deſcent or the Aſcent, and the Acceleration or 
Retardation be what it will. Communicated by 
Mr. Vari gnon. 

CUSPIDATED Hyperbola, is a kind of Hyper- 
bola whoſe Two Parts concur and terminate in the 
Angle of Contact. | 
USTUMARIUS, was an inferior Tenant in 
Soccage or Villenage, who, by Cuſtom, is obliged 
to pay ſuch and ſuch Service of Work, and labour 
for his Lord. Dr. Kennet. 

CUTTER of the Tallies, is an Officer in the 
Exchequer that provideth Wood. for the Tallies, 
and cuts the Sum paid upon them, and then caſt- 
eth the ſame into the Court to be vritten u 

CYCLOID. Beſides the Segment of the Semi- 
cycloidal Space, firſt found quadrable by Sir Chri- 
opher Wren, and afterwards by Mr. Hugens, and 


Dr. Wals, in Phil. Tranſ. N. 217. P. 111. pro- 
duces, from his Tracts de Cycloide and de Motu, 


ſtruction will fall in with Dr. Wallas, by the Cu- ſome other Portions of the Cycloid which are ca- 
pable of being ſquared. And the ſame Excellent 


Equations may alſo be conſtructed by the — Author, in N. 229. P. 361. ſnews, That this Fi- 
e this gure of the Cycloid was conſidered long before the 


u pleaſure.” 


Vol. II. 


— ——— — « — > I — 


Equation of nine Dimenſions, and wanting its Time of Merſennus and Gallileo, tho not throughly 

Term fave one, were to be conſtructed, a + | underſtood till this preſent Age: For in the Math. 

exx ＋ dN Ten +fx* +g x* -+- b x' -+- | Works of Bovilus, publiſhed ar ſeveral Times be- 
+ 


tween 1501. and 1510. the Curve, which we now 


m 
* + 1 x? Do. Let there be an Equation aſ- call the Cycloid, was then confider'd ; and yet not 
ſumed to that Hyperboliſm ; thus, x x y = 1 ;| firſt by Bovilus neither, for Cardinal Cuſanus, as 


appears by an Ancient Manuſcript of his Works, 


. 1 a 
nd ſubſtituting for — » the Equation to be tranſlated by 7. Scoblant in the Vear 1451. had 
conſtructed will be changed into this Form, 45 taken it into Conlideration before, Indeed the Ei- 


+ cy + d ey FI MX 


+ bx +kxx + 1x*' =o, which denotes a 8 . 
Curve of the Second Gender, by whoſe Deſcripri- rected by the Cardinals own Words, it plainly 


in the Problem may be ſolved, and of the Quan- repreſents the Modern Cycloid. 
ities m and g, either may be wanting or aſſumed 


gure, both in the Manuſcript, and in the Baſil E- 
dicion of his Works, is ill drawn ; bur being cor- 


In Philof. Tranſ. N. 94, you have a Demonſtra- 
tion of the Synchroniſm of the Vibrations made 


y the Cubical Parabola and Curves of the in  Cycloid ; that is, of a Pendulum of a due 
Third Genders, all Equations may be conſtructed ' Length, vibrating between Two Cycloids : For 
dot exceeding twelve Dimenſions ; and by the 
ame Parabola, and a Curve of the Fourth Gen- 
ler, all Equations not exceeding fifreen Dimenſi- 
ons; and ſo on infinitely, And theſe Curves of | 
ve third, fourth, and ſuperior Genders, may al- 


ſuch a Pendulum will move in a Cycloid, and 
conſequently its Vibrations will be Synchronal. 
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To inveſtigate the Area's of Cycloidal Spaces, 


Let A MC be a Vulgar Semi- cycloid, and the 
Generating Circle AP B from any Point in the 
Ordinate, v. g. Q Draw QM parallel to the 
Baie BC, cutting the Periphery of the Circle in 

4 


— 


S N = * 


„ „„ „„ „5 


„„en ee 


p; make the Patallelogram 4 FMN, and draw 
fm infinitely near FM, cutting Q. M produc d 
in „„ and the Curve in m. Put AB = 2x, 
AQ=FM= x, m x, QP=y; then (by 
the Property of the Circle) 27x — n = yy. 
. . . . FF — 
Whencer x — K = yy, and y = 5 


And becauſe the Triangles DP Q, p PO are ſi- 


milar, therefore PQ GO): Dp G:: PO (x) 


Pp = Nov it is the Nature of the Vulgar 


Cycloid, that the Arch 4 P + the Right Sine 


ch P are equal ro QM: There- 

2 — be that = Farin of the Ordi- 

nate of the Cycloid Q. M, viz. MS, is equal to 

the Aggregate of the Fluxions of the Arch A P, 

and the Right Sine P Q that is, mS P p 
FX —XX IX 27X—Xx 


po = VVV and con- 


{equently the Rectangle Fu is equa] to FM x 
z - XX zx — XXX 


— 
— 


Mu=&xX 


Jarz—ax Vars—zxx 


x rx — x x = to the Fluxion of the Area 
AM F. But the Fluxion of the Portion of the 


Circle 4 PQ = Var x — Xx x ; therefore the 


Area A M F and the correſponding Portion of 
the Circle A P Q are always equal. 


CONSECTARY I. 


The Parallelogram AC is equal to the Semi- 
periphery A PB x AB = Four times the Semi- 
circle AP B A, and the Complement of the Cy- 
cloidal Space AMC B to the Parallelogram, viz. 
A MC is equal to the Semi- circle A4 PB A; 
therefore the Area of the Semi- cycloidal Space 
AMC B, is equal to three times the Area of the 


demi: circle 42 BA. 
CONSECTARY IU. 


The Cycloidal Space AMC 3, is to the Cir- 
camicrib'd Parallelogram AC, as 3 is to 4. 


CONSECTARY II. 


The Space comprehended between the Chord 
AC and the Curve A MC, is equal to the A. 
rea of the Semi. circle APB, For AMCB is 
equal to + Parallelogram 4 C, and the Triangle 
40 is equal to 5 Parallelogram AC; there. 
fore the Space A MCA is equal to 3 Parallelo. 
gram AC, which is equal to the Area of the Se- 
mi- circle A PB, and the Space AMCA is e- 
qual to the Space AMC X= ; the inſcrib'd Tri- 


angle 1 CB. 


CONSECTARY IV. 


Though the Quadrature of the whole Cycloi- 
dal Space, or any indefinite Portion thereof, de- 
pends on the Quadrature of the Circle; yer an 
infinite Number of Segments of the Vulgar Cy. 
= may be ſquar d without ſuppoſing the 
ame. 
Let EAG be a Vulgar Cycloid, the Baſe 
EG, and AB the Axis, and the generating Cir- 
cle APB. I ſay, if the Point Q be taken ar plea- 
ſure in the Axis A B, and if CD be taken equal 
to AQ and the Ordinates D M, QN, and the 
Line MN connecting their Extremities be 
drawn, the Segment of the Cycloid MEN NM 
= Rectangle Triangle P B D Rectangle Tri- 
angle RB. f 
raw O AK. parallel to the Baſe, and NO; 
MX parallel to the Axis AB, and draw the Ra- 
dij CP, CR, 


Firſt, If the Ordinates DM, AN be on the 
contrary Sides of the Axis 4 B, then the Seg- 
ment Me MN is equal to the Trapezium MK O N 
— Trilineal Figures AKM AON. Now 


K — A — 2 0 
M; 2 . | 5 
"of 5 0 


the Trapezium M XON is MAX +42 NO 
Xx KO = (becauſe NO is = AQ =CD, and 
KM=AD):CAxXKO=:CAXAK + 
C Ax A0. And by the Property of the Cy- 
cloid, Ac x AK is = c Ax Arch AP + PD 
= Sector A CP + Triangle BCP = Sector 
ABP. In like manner it may be demonſtrared, 
that CAN AO is = Sector A BR; therefore 
the, Trapeztum M K O N is equal to Two Sec- 
tors PA = RBA. Bur (by the known 
the Property of the Cycloid, the Trilineal F- 
gure ARM is equal to the Segment of the 
Circle 4 D P, and the Trilineal Figure 4 ON 
is 1 to the Segment 4 QR; therefore if from 
the Trapezium MXKO N the Trilineal Figures 
AKM, AON be ſubſtracted, and if trom the 
Sectors P B A, RB A, the Segments ADP, 
AQ R be ſubſtracted, there will remain the Seg- 
ment of the Cycloid Me N M equal to the Tri, 


angles PBD + BQR. 1 
N c 


tas. lid. * 


C CIC 


„* — 
cu _ ** 


| Segment APY; therefore the Sector of the 
Cycloid DMAD is equal to the Triangle 


Secondly, But if the Ordinates QN, D M be 
on the ſame Side of the Axis 4 B, chen the Seg- 
ment of 'the Cycloid Me N M = Trapeztum 
MK ON -| Trilineal Figure 4 ON — Tuline- 
al Figure A KM. Now the Trapezium MKON | 
= MK TON OK=+CAXAK— 
Ax 40 = Sector PB A— Sector RB 4; 


E 


Qi 


cloid D M AND is equal to the Iſoſceles Trian- 


CT 
Wa 8 N P BA and conſequently the Sector of the Cy- 
E G 


4 gle BPR | 

4 | wo og 72 _ — ſquar d an infinite 
| umber o oidal Segments and Sectors, fo 
Fr therefore if we ſubſtitute the Circular Segments | an infinite — of Cycloidal Zones (viz. 
* ADP, A QR in the place of the Trilineal Spa | Spaces comprehended between the Portion of the 
10 ces AKM. 40 N. we ſhall have the Cycloidal | Curve MN, the Portion of the Axis Q, and 
Segment Me N M = Sector PB 4 — veQtor | the Ordinates Q N DM may be ſauard from 

"4 gm es QN, be ſq 
1 R B A + Segment 4 Q R Segment 4 D f = | the ſame Principles: Far if we conſider that the 
0 Rectangle Iriangle P B D — Rectangle Trian- | External Space A K M is equal to the Segment 
be gle RB. F of the Circle 4 P D, and that A ÞP = MP, we 
- | SY way find the Value »f any Cycloidal Space in 
M 5. If the Points D and Q coincide, then it is | Rectilineal Figures and Circular Segments, and 
*. manifeſt that BD or BQO=+BC, and the therefore if it ay ne that the ſaid Cycloi- 
- Chord MN is perpendicular to the Axis 4 B, dal Space ſhou'd be ſquarable, it is plain that thoſe 
0 and the Segment Me AN M will be equal to | Terms which conſiſt of Circular Segments muſt 
"a : | deſtroy one another, and conſequently be pur = 
| . | 195 from which N the Quantities which 
ae Ai | were aſſum d at firſt may eaſily be determin d. 
he I UV f Ex. gr. Let it be tequir d to detetmine the Right 
wa 1 nn Lines CQ, C D in the Axis AC, ſo that the 
** Are 77 Cycloidal Zone D MN Q be ſquarable. Suppoſe 
ow ks | 40 CQ=x», CD=x, QR=p, DP 
- | = ., AR or NR —=u, AP or MP ez; then 
, , \ [| the Seftor ACR= Lau, and the Sector 4 C 
CFC . | | | 


t-| W 4 / x iow 


2 ˙aü— —ͤ«%“% %. 1 
# 


F. 
an Equilateral Triangle inſcrib'd in the Genera- 
ting Circle, and Space MP B A M will be equal 
to three times the Area of the Triangle CPB. 
Which was firſt diſcover'd by the Excellent Mr. | 
Hugens, 


6. Bur if che Point D fall in the Center, then 
Q will be in 4, and the Segment Me NM will 
degenerate into that which _ —.— | 1 a 
Leibnitz firſt ſquat d without having recourſe to — ae, and con ſequently the Segment AQR, 
the Area gf the Circle. And the ſaid Segment or the Figure AON, is = ACK — C ore 
Me N M will be equal to the Rectangular Tri- au - gx; and the Segment ADP, or the 
wgle, P B D, the Square of the Radius. Figure A X Ni. is =ACP—CPD=4ac— 
be n [+ 9x. Burthe Cycloidal Segment 4 NN is = 
| 7. And r ſuite an infinite Numbet of Sec- AO — JON = NO AQR = AQ x 
tors of the Cycloid : Aſſume any Point, Q, in CREAN—ALR= A A 
the Axis A B; and draw the Ordinate MN, . R 
and take C D = A; and draw the Lines O M, ARS A- N N- u ＋ R 
DN: Then, I Ay, the Sector of the Cycloid | ap = N + $4u—xu. 

DMAND is equal to the Iſoſceles Triangle | And in like manner the other Segment 4 D M 

> BR, For the Sector of the Cycloid OMA D fis Z4q—+3q4+44c —7c 

* to the Trapezium D M XA D — Trili-| And conſequently the Zone DMNQ = ADM 

deal Figure A KM. But the Trapezium DMXA]— AN 8 4 0 9 I- 2 per 

—_ ———— : eee -+ x#- | 

* + ANN AK = +7 ACXARE= Whende it 7 that the Four firſt Mem- 

Ac Arch AP -- P Q=tothe Sector P B A, | bers conſiſt of Rectiline l Figures only, and that 

and the 1 Figure A K M is equal to the [the _ Terms affect d wi h A and c, hit der the 
ol E. : 2 Tone 


_ 


BE 


| EC 


Zone from being ſquarable. Whence it is evi- 
dent, that if we ſuppoſe the Terms affected with 
and c mutually ro deſtroy one another, then the 
Cycloidal Zone D MN N. will be = aq— 
1 And the remaining Terms 
muſt be Se, that is, Lac— xe — 44 + 
xu o; and if we ſuppoſe the Ratio of e to « 
be given (that is, as one Number is to another, 
that ſo one Arch being given, the other may be 
conſtructed Geometrically) we may deſtroy the 
Quantities e and x, and find the Relation be- 
tween à and x. V. gr. If it be «:c::1:2, 
then the Equation 4 4c — ge — 4$au+Xxu 
= ©, becomes a —24—4ta+x=0o; and 
a * 
conſequently x = — And if a: c:: 1 


: 3, they q= e ; or if it be ute :: 


1: 4, then . Ge. in the ſame 


Progreſſion. | 
And to find the Value of 7 in other Terms ; if 
we ſuppole C Q the Sine Complement of the 
Arch AR to be given, then CD the Sine Com- 
plement of Double, Triple, Quadruple, Ge, that 
Arch may be found by on Algebra, There- 
\ 2X Xx — 


fore if ebe = 2.u, then ĩ if e 
— 4x) —=34585X 


= 3 u, then x = may ; or if e= 
8x* —»8 a* 
4, then à = — — Se. and 


comparing theſe Values of x with thoſe formerly 
found, we may find the Value of x in any Sup- 


poſition. V. g. If e be = 2 «, then x = 


= _ =, and conſequently Bxx—24x 


=5$5 44, Whence x is = 44+ 4/faa +4740 


=4 8 -|- ViLas=4a + $444. 
Hence ir is manifeſt, that if C Q be taken = 


1a-+344/41. And if the Ordinate * be 
if rhe 


applied to the Axis in the Point Q, and 


Arch RP be taken = A R, and the Ordinate 


MP D be drawn; then the Cycloidal Zone 
DM NA will be 2 49 — J —- 2 TD 


== the Rectilineal Triangles CAP+ DAP—| 


CAR—ANR 
And thus an infinite Number of Cycloidal Jones 
ay be determin'd, which admit of a Quadra- 
ture, when the Proportion between the Arches 
AR, RP 2 given Numbers, 


if the Curve Line AMD be a fimple Semi- cycloid, 


whoſe Baſe B D * equal to the Semi-periphery of 
the Generating Circ'e BEA. II required to 
find the Value of the Ray of the Evoluta M C. 
Suppoſe AP = x#, PMS, the Arch 4 E 
S= and the Diameter AB = 2 3 then, by 
che Property of the Circle, PE is Vaax — Xx 
and by the Property of the Cycl. Uo 24X— x 
0 . 4X — & x _ * 
therefore y = / Bur » equal 
: y/ 24x — xXx 


— — 


Vier — 72 | Vier—xx 


4 24 — Xx . 24 — 
Vien—xx X = 


?  av55, acces vere gut 


8 


(dividing by Y = = whinee 
3 = (ſuppoſing * invariable Yn 
: XR K V24— & 
—==— ; and ſubſtiruting this Value is 


VII xx 


the General Theorem _ - 
K* 2 © * 
＋. we ſhbll have (becauſe y = 2 <= 
—- 12 
24x2 |3 a3 x6 $4) x6 
* VS V - xx NV = XX 
az TOTES EY 
VI * = x3 - [ 
BR oil7 GO ::f4 v1 is 12 


274 4 — 22 = MC= (2 EPq+PBgy 
= 2 EB) = 2 MG, becauſe MC 
cular to the Curve in the Point M is 
the Chord BE, , * | 


CONSECTART I 


If x be ſuppoſed = o, then is AN = 24/4 4 
= 44 = to the Ray of the Evoluta in the Ver- 
tex 4; and if we ſuppoſe x = 2 4, then MC 
—=2vV444—444 = o, chat is, the Ray of 


| the Evolura in D, is equal to nothing; and in 4 
| i 


> 


a 


OR — 2 «4 4 
CIC 


* p * 

10 
* is equal to twice the Diameter of the genera- 
ting Circle; and hence tis evident, that the E- 


voſuta begins in D and ends in N, ſo that VN 


So NSECTAAT l. 


The Evo6luta DC N is a Semi- cycloid equal to 
the given Semi- cycloid D M A: Complear the 
Parallelogram BS, and on the Diameter DS 
deſcribe the Semi-circle D IS, and draw DI 
parallel ro M C parallel to E B; then is the An- 
gle B DI = EB P, and conſequently the Ar- 
ches DI, BE are equal; but EB=MG= 
G c; therefote GC = O], and if IC be drawn, it 
will be equal and parallel to D G. Now by the 
Nature of the Cycloid DG = Arch EB = Arch 
DI; therefore IC is = Arch D I, and conſe- 


quently the Evoluta DC N is a Semi-cycloid, | 


whoſe Baſe is & N = + the Periphery of the Ge- 
nerating Circle D I $; that is, the Evoluta is e- 
qual to the given Cycloid, and the ſame with it, 


only placed in a contrary Poſition. 
coNSECTART IL 


Length of che Curve of the Cycloid DC N 
is = A B(= rwice the Diameter of the Ge- 


nerating Circle) and any Portion of the Cycloid 
as DC is=2CG=2D TI= twice the cor- 


reſponding Chord in the Generating Circle. 
Another Solution, 
The Length of the Ray of the Evoluta MC 


—.— Draw another Perpendicular, m C, infi- 
nitely near the former, — Ordinate me 
para t ME, and another Chord Be; and on 
the Centers C and B deſcribe the little Archeg 
GH, EF; chen the Rectangular Triangles G Hg 
E Fe will be ſimilar and equal; for Gg is = 
Ee (becauſe BG or ME is = Arch AE, and 
Bg or me is = Arch Ae) and Hg or mg 
— MG = Fe or Be —BE, and (47 Þlem, 
1,)GH=EF. Now the Angle MC mis — 
EB e (becauſe the Perpendiculats MC, m C 
are parallel to the Chords E B, e B, and GH, EF: 
The Arches that meaſure thoſe equal Angles are 
equal, therefore the Radii CG, EB are alſo e- 
qual, and conſequently MG is = GC; whence 
tis evident, that the Ray of the Evoluta M C 
is = twice the Chord BE=2MG. 


CONSECTARY. 


Cycloid is triple the Area of the Generating Cir- 
cle: This Truth may be proved from other Prin- 
_ as thus; the Space MG gm, or the 

rapezium M G Hm (rhe Difference being in- 
comparably little) is MN GH MG 
= }GHXMG=}tEFxBE, that is, the 
Trapezium MGg m is = three times the Sec- 
ror E BF or E Be; therefore the Sum of all 
the Trapezia, viz. the Cycloidal Space MG B 4 
is equal to three times the Sum of all the Trian- 
gles, viz. the Circular Space B EA; and the 
whole Cycloidal Space 4 MD BA is = thrice 
the Area of the Semi- circle A E B 4. 


may be determined withour any Calculation , 
\ 


We have proved before, that the Area of the 


3 1, then & = 


| EIN 


Zone from being ſquarable. Whence it is evi- 
dent, chat if we ſuppoſe the Terms aſſected with 
and c mutually ro deſtroy one another, then the 


Cycloidal Zone D MN . will be = aq—}|. 
ren And the remaining Terms 
muſt be So, that 


is, 4e — 3e — $4 u + 
xu o; and if we ſuppoſe the Ratio of e to « 
be given (that is, as one Number is to another, 
that ſo one Arch being given, the other may be 
conſtructed Geometrically) we may deſtroy the 
Quantities e and u, and find the Relation be- 
tween x and x. J. gr. If it be x: :: 1: 2, 
then the Equation 14 — c — $4u+X4#u 
= ©, becomes a —2{4—4ta+x=0o; and 
a-|-2Xx 


conſequently r And if u: c:: 1 
24 ＋ 24 


: 3, then g = F ; or if it be #:e 2: 


1: 4, then 2 &c. in the ſame 


8 
Progreſſion. 
And to find the Value of x in other Terms; if 
we ſuppole C Q the Sine Complement of the 
Arch AR to be given, then CD the Sine Com- 
plement of Double, Triple, Quadruple, &c, that 


Arch may be found by on Algebra, There - 


2XX — 44 
4 


fore if e be = 2«, then x = ;z if o 
| 4* — 344 

44 | 
4%, then 4 = LEES, Ge. and 
comparing theſe Values of x with thoſe formerly 
found, we may find the Value of x in any Sup- 


poſition, V. g. If e be = 2 u, then x = 


= , and conſequently 8 X x — 24K 


a 
= 5 44. Whence x is = 44+ {44 +374 
et | 
Hence ir is manifeſt, that if C Q be taken = 
!'a- 444/41. And if the Ordinate QN be 
applied to the Axis in the Point Q, and if the 


; or if e= 


Arch RP be taken = AR, and the Ordinate 
MP D be drawn; then the Cycloidal Zone 


DM NN will be=aq—iq9;z—ap+ipsx 


= the Rectilineal Triangles CAP + DAP —| 


CAR—ANR 
And thus an infinite Number of Cycloidal Jones 
ws be determin'd, which admit of a Quadra- 
ture, when the Proportion between the Arches 
AR, RP — Numbers. 


if the Curve Line AMD be a fimple Semi- cycloid, 
whoſe Baſe B D equal to the Semi-periphery of 
the Generating Circ'e BEA, II required to 
find the Value of the Ray of the Evoluta M C. 
Suppoſe 4 = x, PM =), the Arch 4 E 

u, and the Diameter AB= 24; then, by 

che Property of the Circle, PE is = V2ax — xx 

and by the Property of the Cycl. g ZR x; 

F 4X — XX oP. 
therefore = . : Bur » equal 
y/ 24x — xx 


— 4 . 24Xx — XX 
7 , therefore — 
Z4X — XX | Viex—xx 


24 — Xx , 14 — x 
2 1 
View — XX XX 2 


| 


„„ „„ 


oe 96“ 23543 218. 


8 — un 
— _ — —— : Yia—x : _ 
(dividing by 27 —) #x — - z whence 
. —ex*/x 


„ = (ſuppoſing x invariable) — — 


XR KV 24— & 
- and ſubſtituting this Value in 


the General Theorem L YE 2, 


— 4x? 


VII xx 


— xy — 47 . 
ad 3 16 6 


* 
— 


1 
4 „0 


— 
— 


294 4 22 = MC= (2yEPq-+PBg 
= 2 EB) = 2 MG, becaule MC 
cular to the Curve in the Point M is 
the Chord 5 E. - 5 


CONSECTART I. 


If « be ſuppoſed =o, thenis AN = 24/400 
— — in the Ye 
rex 4; and if we ſuppoſex = 2 4, then MC 


— — 


—=2%444—44a = o, chat is, the Ray & 


the Evoluta in D, is equal to nothing; and in 4 
| it 


— 


— 


110 


GY © 


i is equal to twice the Diameter of the genera- 
ting Circle; and hence tis evident, that the E- 
volura begins in O and ends in N, (6 that BN 


co NSECTART I. 


The Evoluta D CN is a Semi- cycloid equal to 
the given Semi cycloid D MA: Complear the 
Parallelogram BS, and on the Diameter DS 
deſcribe the Semi- circle D IS, and draw DI 
parallel ro M C parallel to EB; then is the An- 
gle B DIS EB O, and conſequently the Ar- 
ches DI, BE are equal; bur EB MG 
GC ; therefore GC = DJ, and if IC be drawn, it 
will be equal and parallel to D G, Now by the 
Nature of the Cycloid DG = Arch EB = Arch 
DI; theretore IC is = Arch D I, and conſe- 
quently the Evoluta DCN is a Semi-cycloid, 
whoſe Baſe is & N = the Periphery of the Ge- 
nerating Circle D IS; that is, the Evoluta is e- 
qual to the given Cycloid, and the ſame with it, 


only placed in a contrary Poſition. 
CONSECTARY ii. 


Length of the Curve of the Cycloid DC N 
is = A * twice the Diameter of the Ge- 


nerating Circle) and any Portion of the Cycloid 
2s D C is=2CG=2D I= twice the cor- 


reſponding Chord in the Generating Circle. 
Another Solution, 

The Length of the Ray of the Evolura MC 

may be derermined — 


\ 


15% 12 


nd 


| 


thus: Draw another Perpendicular, m C, infi- 
* Nn the former, and another Ordinate m e 
parallel co ME, and another Chord Be; and on 
the Centers C and B deſeribe the little Arches 
GH, EF; chen the Rectangular Triangles G Hyg, 
E Fe will be ſimilar and equal; for Gg is = 
Ee (becauſe BG or ME is = Arch AE, and 
Byg or me is = Arch Ae) and Hg or mg 
— MG = Fe or Be—BE, and (47 Blew 
1.) GH Sg EF. Now the Angle MC mis = 
EBe (becauſe the Perpendiculats MC, m C 
are parallel to the Chords E B, e B, and GH, EF: 
The Arches that meaſure thoſe equal Angles are 
equal, therefore the Radii CG, EB are alſo e- 
qual, and conſequently MG is =G C; whence 
tis evident, that the Ray of the Evoluta M C 
is = twice the Chord BE=2MG. 


CONSECTARTY. 


We have proved before, that the Area of the 
Cycloid is triple the Area of the Generating Cir- 
cle: This Truth may be proved from other Prin- 
ciples, as thus; the Space MG gm, or the 

rapezium M G Hm (the Difference being in- 


comparably little) is = 4 Mm GH MG 
=+GHxX MG=+}iEFxBE, that is, the 
Trapezium M Gg m is = three times the Sec- 
ror E BF or E Be; therefore the Sum of all 
the Trapezia, viz. the Cycloidal Space MG B 4 
is equal to three times the Sum of all the Trian- 
gles, =» the Circular Space B ENA; and the 
whole Cycloidal Space 4 MD BA is = thrice 
the Area of the Semi- circle A E B 4. 


any Calculation, 


PROP. 


- SS CYC 


If the Curve AM D be a Semi-cyloid deſeriÞ'd by the Revolution of the Semi-circle A E B, on the Pe: 
riphery of another immovable Circle B DG. u requir d to deſcribe the Evoluta of the ſaid Curve, 


' me — 


2. 


- 
Aba 


— ²˙ 


gs oﬆ= => 


J] 
— 


= 


[F 


ay 


0 


The Movable or Generating Circle m— Circle; and when the Semi-circle AE B comes 
ſuppoled to move either on the Convex or Con- into the Poſition M G B, in which Poſition it 
cave Side of the Periphery of the immoyable | rouches the Baſe B D in G, and the _— 


Se 


CY C 


point A, is in M, in the Curve of the Cycloid; 
then, from the Geneſis of the Curve, I infer, 


1. The Arch GM is = Arch G D, and the 
Arch G D of the movable Circle, is equal to 
the Arch G B of the immovable Circle. 


2. MG is perpendicular to the Curve A M D, 
for if we conſider the Semi-circumference MG B 
or AE B, and the Baſe BG D, as being com- 
pos d of an infinite Number of little ſtreight Lines, 
and every one in one, equal to the correſponding 
one in the other, twill be manifeſt, that the Semi- 
cycloid AMD is compoſed of an infinite 
Number of Circular Arches, which have for 
their Centers all the Points of Contact G ſucceſ- 
fively, and are all deſcribd by the ſame Point M. 


3. It on O, the Center of the immovable 
Circle, the Concentrick Arch M E be deſcrib d, 
then the Arches of the movable Circle, viz. M G, 
E B will be equal, and alſo the Chords M G 
and EB, and the Angles OG M, OBE will 
be equal berween themſelves; for inthe Triangles 
O KM, OK E, the Three Sides of the one are 
equal to the Three Sides of the other reſpective- 
ly ; therefore the Angles M XO is = E KO, 
and the Arch MG 1s = Arch EB, and the 
Chord MG is = Chord EB, and KGM is 


= KBw, and conſequently O G Mis = OBE. 


Theſe things being premis'd, let C be 
drawn perpendicular ro the Curve A MD, and 
infinitely near M C ; draw alſo another Concen- 
trick Arch me, and another Chord Be; and 
on the Centers C and B deſcribe the Arches G H, 
EF: Then the Rectangular Triangles G H g, 
E Fe are equal and ſimilar; for Gg or D g — 
DG=Ee, or the Arch Be — Arch BE; 
and Hg or ag——_ is= FeorBe— BE, 
and conſequently the little Arch G H is = Arch 
EF; whence it follows, that the Angle G CH is 
to the Angle E B E, as BE is to CG: It re 
mains therefore to ſind the Proportion between 
thoſe Angles, which we may do in this man- 
ner: 

Having drawn the Radii OG, Og, XE, Ke, 
ſuppoſe O G Gor OB = b, K E = 4, tis evident 
that the Angle E Beis = OBe—OBE (or 
OBE —OBe) OG — OG M (or OGM 
- OG m) = (having drawn G L, G parallel 
to C m, Og) LG M+ OGV = GCH + Gg; 
therefore the Angle GCHis = Angle E Be 
+ GOg. Now the Arches G g. Ee being e- 
qual, it is, GOg:EKeor 2EBF:: XE 
(a) : OG (b); and conſequently the Angle 


GOgis=,"EBE, and GCHis = (EBF 
2 
ER BF; therefore G CH: 


3 
21, and conſe- 


b + 
E GOg) = —; 
EBF(:: BE:CG) :: 
quently the unknown Quantity C G is = n . - 
E: Which gives this 
"CONSTRUCTION. 
Gay, as OA (b+24):OB (b):: BE or 


MG:GC; then the Point C. will be in the Evo- 
luta requit d. 


CONSECTARYT I. 


The Evoluta begins in the Point O, and tou- 
ches the Baſe BGD in D; for the Chord GM 
(the Third Term in the Analogy) vaniſhes in 
that Point. | wt. 


CONSECTARYT II 


The Evoluta DC N terminates in the Point 
N, ſo that then O A:OB:: AB: BN:: 
OA+HAB (=OB): OB+BN(=ON); 
that is, O A, O B, ON are continually propor- 
ti 


CONSECTARY ii. 


If the Arch of the Circle NS Q be deſcribed 
on the Center O, I ſay the Evoluta DCN may 
be deſcribd by the Revolution of the movable 
Circle GCS (whoſe Diameter is GS —= BN) 
about the immovable Circle NS chat is, the 
Evoluta D CN is a Semi- cycloid, ſimilar to the 
given Semi- cycloid A M D (becauſe the Diame- 


a 
N de 


p 
i 


ters A B, BN of the movable Circles, are pro- 
portional to the Radii of the immovable Circles 
OB, ON; for AB:OB:: BN: ON and in 
an inverted Poſition, having its Vertex in D; for 
ſuppoſe the Diameters of the movable Circles to 
be in OT (drawn at pleaſure from the Center O) 
it will paſs through Points of Contact $ and 
G; then if we ſay, 4 Bor TG: B Nor 68 :: 
MG: GC, the Point C will be in the Evolu 
by Conſtruction) and in the — 
the Circle GCS (Prop. 31. Elem, 3. Prop. 6. E- 
lem. 6.) becauſe the Angle G MT being a Right 
Angle, the Angle GCS is ſo alſo; and becauſe 
MGT=CGS, therefore the Arch TM (= 
GB) CS:: GT: GS$S:: O6: os :: G: 
NS ; therefore the Arch CS is = Arch NS; 
ergo, Oc. 


CONSECTART IV. 


Hence tis evident, that the Portion of the 
Curve of the Cycloid DC is = Right Line C M, 
and conſequently that DC: Tang, GC :: AB 
+ BN: BN:: OB-+ ON: ON; chat is, 
the Sum (or Difference) of both Diamerers (of 
the movable and immovable Circles) is to the 


Semi diameter of the immovable Circle, as DC 


* 


G1 C 


1 


is to the T angent C G ; tor che Triangles C Mm, 


G H are ſümilar, therefore Mm: G H or EF 
5 Mc: GC:: (by Conſtruct.) OA + OB 
(2 b + 2a) : (See Fig. 2. in Page the laſt but one.) 
OB (o) and conſequently the Sum of all che Mm 
or the Portion of the Cycloid 4 M, is to the 
Sum of all the E F, or Chord AE, or Tangent 
TM, as OA+OB is to OB, whence tis evi. 
dent, that OB: OA OB (= 20K) :: 4 
B: AMD, and OB:20K:: AB — 4E: 
DM:: twice the Verſed Sine of £ the Angle 


MKG or EKB : the Portion of the Curve | 


D M. 
And becauſe it is 4 M: Tang. TM :: 0 4 
4 OB:OB; therefore in the Vulgar Cycloid, 


AM: Tang. TM :: 2: 1. 
CONSECTARY V. 


The Trapezium M GHm is = 4GH M 
72. MG : CM 


2b + 2a 
—P = MG) :: GH: Mm = 7, — GH; 
þ 22 b 


therefore (becauſe GH is = EF, and MG 


b+ 2a 

= EB) MGH is = : = x EFX EB; 
chat is, the Trapezium MG Hm : correſponding 
Triang. EBF:: 36 * 24 b. And cauſe 
the Proportion univerſally obtains, tis evident, 
that the Cycloidal Space MGB A M (See Fig. 
2. in Page the laſt but one) (comprehended under 
the Right Lines MG, A B, the Baſe G B, and 
the Portion of the Curve A M) is to the corre- 
ſponding Segment of the movable Circle B EA 
AB, as 3b 22 is to b; and the whole Cy- 
cloidal Space AMDB A is to the Area of the 
Semi- circle A EB A, as 36 + 24 is to b. 


x MG, but CG (= 
22 


co NSGECTART VI. 


we imagine O B, the Radius of the immo- 

= 3 become infinite, the Arch BG D 
will become a ſtreight Line, and the Curve 
4A M D will be the Vulgar Cycloid ; and in this 

' Caſe AB, che Diameter of the movable Circle, 
is = o, in reſpect of that of the immovable Cir- 
cle: Whence, 1. becauſe b 24 is = b, it is 


MG: GC:: :“; chat is, M G is = GC, and 


uently if BN be taken = AB, and NS 

* 2 . to B D, the Evoluta PC N 
will be generated by the Revolution of a Circle 

| (on the Baſe NS) whoſe Diameter is = BN. 
2. The Portion of the Cycloid 4 M, is to the 
correſponding Chord of the Circle A E :: 26 : 
b : this is evident from $. 4. of Hayes s. Fluxion:, 
3. The Space M G B A is to the Segment B EZ 4 
-: 36:6; which is alſo evident from 5. 5. of the 


ſame Book. | 
CONSECTARY VII. 


The Length of the Semi cycloidal Curve is 
proportional ro the Rectangle B KO, if the Se- 
mi-diameter of the immovable Circle be the 
fame. Let BA be the Diameter of one, and 

Ba the Diameter of another movable Circle; 
and let OB be rhe Radius of the immoyable 
Circle common to both: Then, by $. 4. 


OB:OA+OB:: AB: AMD, 


Curve is proportional to the Diameter of» the Ge- 


And OB: OA OB :: 43: amd; 


And by Proportion of} OA + OB: Oa -|- OB : 
Equality and Div. J aBx AMD: AB x amd 


That is, 20K: 20k :: aB X AMD: AB x amd 

Whence OK x AB: ON AB:: AMO: amd; 

And dividing by 2, BKO : BkO : : AMD : amd, 
1 


CONSECTARTYT vil. 


Becauſe the Arches G D, GM are always e- 
qual between themſelves, it follows that the An- 
gle DOG: Ang. XM :: GX: OC; there. 
fore if the Point O (where the Cycloid begins) 
the Radii OG, G K, and the Point of Contact 
G be given, the Poſition of the Point M, which 
deſcribes the Cycloid, is found by drawing the 
Ray K M, ſo that & K: O:: DOG: KM; 
and all the Points of the Curve 4 M D may be 
derermin'd Geometrically, when the Proportion 
between the Radii OG, GK can be expreſs'd 
in Numbers; and conſequently, in that Cale, 
this Cycloid * a Geometrical Curve, and the ſaid 
Cycloid u a Tranſcendent (or Mechanick) Curve, 
when the Relation of OG to O & cannot be ex- 
preſs'd by any finite Number of Terms. 


CONSECTRAY IX. 
If in Concentrick Spheres fimilar Cyeloids be 


deſcrib d, their Perimeters will be proportional 
to the Semi · diameters of the ſaid Spheres. 


CONSECTARY x. 


And becauſe the Length of the Curve of the 
Cycloid AMD is proportional to the Rectangle Wl .; 
BKO, tis plain, that in Vulgar Cycloids the Wil; 


nerating Circle. 


r 
SCHOLTITU M. b. 
Fo 
By help of ſuch Principles as theſe, the Great Sir 


Iſaac Newion has advanced ſeveral wonderful 
Conclufions concerning the more exact meaſuring 01 
of Time by Pendulums : As for Inſtance, K 


| m 

1. If within the Globe BGD the Cycloid n 
D AQ be deſcrib d, being biſected in 4, and ter- os 
minating in the Surface of the Globe in D and 0, e. 
and if O 4 be produc'd (biſecting D in bn 


unto N, ſo that O A, O B, ON and the Globe 
NS be deſcrib d on the Center O, and the Semi- 
cycloids ND, NQ be deſcrib'd within the faid 

lobe ; then a Pendulum ſuſpended ro the Point 
N, and equal to N A, will vibrate in the Cycloid 
D A Q, the ſame being deſcribed by the Evoluti- 
on of the Cycloidal Cheeks N B, N And 
thus a Pendulum may be made to vibrate in any 
ſuch given Cycloid, 


2. If the ſaid Pendulum vibrate in the Cycloid 
D A Q by the ſole Force of its own Gravity, 
and if the Force of Gravity in every Point of the 
Curve D A Q be as its Diſtance from the Center 
O, then the Vibrations (equal or unequal) of clic 
Pendulum, will be performed in equal times. 


Ler MT touch the Cycloid in M, and draw 
OX perpendicular to M X then, dame the 
orc? 


CYC 


— CCC — — CE 


„ 
* 


CAC 


* 


totally deſtroyed by its Reſiſtance; therefore the 
Force M X only accelerates the Motion of the Pen- 
dulum M in the Cycloid, and the Acceleration of 
the Pendulum in the Cycloid is always proportio- 
ral to this Accelerating Force. Now the Trian- 
cles OX T, MG T are ſimilar, and OT and GT 
are invariable Quantities; therefore M X is al- 
ways proportional to M T, and MT is proporti- 
onal to rhe Curve of the Cycloid MA: There- 
fore if Two Pendulums NP M, N pm be demit- 


the ted from M, m at the ſame Inſtant of Time, 
angle they will be accelerated in proportion to the Ar- 
= ches M A, m A, they have to deſcribe ; and con- 
e 


ſequently the Portion of the Curve which they de- 
ſcribe in the Beginning of their Motion, will be 
proportional to the Arches M A, mA; and the 
Portions yet to be deſcribed, or the Accelerating 
Forces, will be proportional to the ſaid Frches 
MA, m A. Whence tis manifeſt, that the Porti- 
ons to be deſcrib d, being always in the ſame Pro- 
* of M A to m A, muſt vaniſh ar the ſame 

ime; that is, the Pendulums demitted from M, 
m, at the ſame Inſtant of Time, and deſcending 


jcloid in the Curve M A, m 4, by the Force of their 
id rer- Nen Gravity, will arrive in the Point A together. 
nd 0, d again, If we ſuppoſe rhe Pendules to aſcend 
in em 4 rowards Q, with the Velocities which they 
Globe e acquir'd m 4, they will then be retarded 
Semi. Wery-where, whereby the ſame Forces which ac- 
> ſaid tlerared their Motions before, and conſequently 
Point  Velocities of the Pendulum's Aſcending and 
ycloid leſcending in the 1ame Arches, will be the ſame, 
rolur- Bd the Arches themſelves will be deſcribed in the 

And re Time; whence it appears, that the whole 


in an) brations, as well as the Semi- vibrations, will 


Uways be Iſochronal. 


porce of Gravity is as O M, it may be reſolved 
into the Parts O X, MX. Now tis evident, that 
the Force O X, being parallel to the Thread P M, 
has no other Effect but to diſtend the ſame, and is 


| whenee, if MO be a determinate Quantity, and 
repreſent the Force of Gravity, then MX, ot MT, 
or M.A, will repreſent the Accelerating Force in 
the Cycloid, Sc. Erge, 


The ſame Excellent Perſon has enrich d this Theory 

with many more Sublime Diſcoveries, which, 

for Brevity's ſake, I omit ; thu being ſufficient 

to give the unacquainted Reader a Taſte of the 

Uſefulneſs of the Doctrine concerning the Refti- 
fication of the Curves, 


LEMM 4. 


In every Triangle BAC, if the Angles AB C., 
ACB, and CAD the Complement of the Ob- 
tuſe Angles C A B to Two Right Angles, be infi- 
nitely little ; T ſay, they are proportional to their 
oppoſite Sides AC, AB, B C. 


For if a Circle be circumſcrib'd about the Tri- 
| angle ABC, the Arches AC, AB, BAC, which 
| meaſure double the ſaid Angles, will be infinitely 
little alſo, and conſequently they will be equal to 
their Chords or Subtendents. | 


And if the Sides AC, AB, BC of the Tri- 
angle AB C be finite Quantities, tis plain that 
then. the circumicrib'd Circle muſt be infinitely, 
great, that ſo the Arches 4 B, 4 C may be infi- 
nitely little in reſpect of the whole Circumfe- 
rence, 


PROP. xi. 
If A MD be a Semi-cycloid deſerib'd by the Semi- 


circle B SN, revolving on the immovable Arch 
B GN, fo that the Evoluta or Arches BG, BG 
be always equal to one another ; and if A, the 
Point which deſcribes the Curve, be in the Diame- 
ter BN, within or without the Periphery of the 
movable Circle : "Tis requird to inveſtigate the 
Value of the Rayof the Rvoluta MC. 


Imagine another Perpendicular mg infinitely 
near MG, interſecting MG, produced in C, the 
Point requir d. Draw the Right Line G m, and 
take G g on the movable Circle = Gg on the 
immovable Circle, (ſee the folowing Fig.) and 
draw the Lines Mg, Ig, Kg, Og. Now if we 
conſider the little Arches Gg, Gg as perpendicu- 
lar to the Radii Kg, O g, then tis manifeſt that 
the little Arch G g of the movable Circle talling 
on the Arch Gg of the immovable Circle, the 
Point M will fall on m, ſo that the Triangle C Mg 
will exactly cover the Triangle C Mg: Whence 
it is evident, that the Angle MG is 
= (becauſe, adding to both the ſame Angles K Gg, 
O Gg, their Sum will be equal to Iwo Right 
Angles) =G Kg-+GOg. 

Now if we ſuppoſe O , KG =4, G M 
or Gm r, and GTor Ig , then it will be, 
1. OG: GX ::GKg t GOg, and OG (6): 


ycloid . 3. And if o, the Center of Attraction, be ſap- 
ravity, oed ar an infinite Diſtance from B, then the 
of the Curve D AQ (in which the Pendulem vibrates) 
Center ail be a Vulgar Cycloid, and the Force of Gra- 
of che N will always be the ſame in all Places of the 
s. * And the Vibrations in this alſo will be i- 
= bones — DBQ 2 1 a ſtreight Ling, 
| and MO wi llel to B A 
Force Val II EY 


0G+GK (= OK =a-+6b) :: GKg t 
Q GKg 


—— —— — 
2 = -& 
Ain — 


: (* 55 G Kg) :: the little Triangle (or Sector) 


— „* 


* 


CYC 


CY C 


— 


b 
G KA + GO gor g G or MG m 2 
GKg: 2. Ig: MIT:: G Mg: Mg1T, and by 
— Ig + MIor MG (r]: Ig (9):: 
GMg + MgTorGlg = +GKg ©: M or 


eng =. 3. MCmorMG m, MGm 


241 + 2br — 


b 
eng ( TT ic Kg) : Gmg 


% 
, 4 
* 


7 . ber 
2 7 GKg) :: Gm : Sc f= bp 
and conſequently the Ray of the Evoluta MC is 
22 T2 rr | 
14 2 br — 697 
And if we ſuppoſe O G (i) the Radius of the 
immovable Circle, ro become infinite, the Cir- 
cumference B G N will become a ſtreight Line, 
and the Terms 2 arr and 2 ar will vaniſh in 
reſpect of the others, and the Value of the Ray 
: DR, 1 
of the Evoluta M C will be = r 


CONSECTART. 


Hence to find the Area of the Cycloidal Space 
MG B, the Quadrature of the Circle being ſup- 
pos'd, becauſe Sectors of Circles are in a Ratio 
compounded of the Duplicate Ratio of the Radii 
and the ſimple Ratio ot their included Angles ; 


it is, Angle G Me KY: Angle MG m 


MG gz (whoſe Baſe is Gg m the movable Circle) 
* ro the little Triangle or Sector G M * Whence 
the Sector G Mm is = n et MGg = 


(ſuppoſing MI = 5s, and conſequently r ='5s + 
24a +2b 245 ＋ 2bs 

9 = eee 

Now the little Triangle or Sector KG g is to the 

little Triangle Gg, in a Ratio compounded of 

the Square of K G to the Square of M G, and 


N 7 
that is, as 44 X G RK is to r7 x 27 GKg; and 


conſequently the little Triangle M G g is =—1 


KG g, and ſubſtituting - — in place of — 
s , 245 20s 
Triangle M Gg in bq 


Xx M Gg, We 


ſhall have the Sector G M m = 2 as 


a-|-bx*sr 
+——-,—-KGg ; but by the Property « 


the Circle, G MXR MI (OC B MX MNS 


( ſuppoſing X 2 c) 90 — aa, which is an inva. 
riable Quantity, and is always the ſame in What. 
ſoever Point of the Curve the deſcribing Point 1 
be foupd ; whence G M MG yg or m6, 
that is, the Trapezium G M mg = — = 


Co—aa 
MG g -+ - 12 _ KGg. Now becauſe 
GMmg is the Fluxion of the Cycloidal Space 
MG BA and MG g. that of the Circular Space 
M G B (comprehended berween the Righr Ling 
MB, MG, and the Arch BG) and X Gg, tha 
of the Sector K B G z it is manifeſt that the Cy. 


b 
cloidal Space MGB 4 is = ——-* MG} 
, en Q. E. I. 
LE M M A. IL a 


The ſame things being ſuppoſed, if on the Center K, 
with the Radius K A, the Semi-circle A EVE 1: 
deſcribed ; and if on the Center O, with any A. 

dius between OV and OA, the Arch EM | 
deſcrib d, and the Radius KS E be drawn; I 
ſay, the Arch EM: Arch S N:: OE: OI 


Suppoſe the movable Circle BS N to come i- 
to the Poſition B G N, then the Point A which de 
ſcribes the Curve will be in M. Connect the 
Centers of the Generating Circles with the Line 
O K, which will paſs through the Point of Con 
tact G ; then tis evident. that the Triangle O 
and EO K are equal and fimilar, becauſe the 
Sides of one are equal to the reſpective Sides d 
the other; therefore the Angles MX O, EOK 
are equal, and the Arches that meaſure thoſe An- 
gles, viz. GN, BS, and their Complements © 
Two Right Angles BG, SN, are alſo equal. And 
becauſe the Angles MO K and EO K are equi, 
therefore the Angle MO E is = Ang. G05, 
and Arch EM: Arch GB :: O E, the Radw 
of that: O B the Radius of this. But it l 
been demonſtrated that the inferior Arch G 
ſuperior Arch G Bis SN] therefore the A 
EM: Arch S N:: OE: BB. Q. E. D. 


the C 
(cribi, 
us c 
BD 
= 6 


CONSECTARY. 


If the Radius O B be ſuppoſed infinite, tber 
tis evident that the Right Lines O B and 0 
will be Parallels, and the Concentrick Arches / 0, 
BN, and EM, will degenerate into Right L® 
VT, BX, and E E, perpendicular to dhe A 


the Ratio of the Angle GK g to the Angle GM, | 


A, and conſequently the Right Line E H 1 
be = SN, becauſe O B and O E being _ 


CYC 


—— — 


are equal, Whence the Arch EM: KH:: 


SCHOLIUM. 


The Semi-cycloid 4 H T, into which the other 
Semi-cycloid 4 M D degenerates, when the Ra- 
aus O B is infinite, is the ſame with that genera- 
ted by the Revolution of the Semi- circle B S N 
on the Right Line B X, the deſcribing Point A 
being in the Diameter B N produc d. 


PROP. XIV. 


The ſame things being ſuppos'd, let it be requir'd to 
inveſtigate the Area of the Cycloidal Space AEM; 
comprehended under the Arches A E, E M, and 
the Portion of the Cycloid A M. 


Imagine another Concentrick Arch ME infi- 
nirely — to the Arch E M, and e h parallel and 
infinitely near to E H, and the Lines E F and 
ndicular to the Arch ME and the 


auſe EP perpe q 

Right Line E H (produced if need be); then are 
Pace the Angles FEe, O E K equal, , becauſe each 
_ added to the Angle X E F makes a Right Angle, 


and the Angle P Ee is = Complement of ONE 
0 1'wo Right Angles, becauſe PEe e E K + 
KERis= to Two Right Angles = NE R + 
E KK A ERK; therefor? the Sine of the An- 
ge F Ee is to the Sine of the Angle P Ee, as 
the Sine of the Angle O E K is to the Sine of the 


igle O KE: That is, x 
Fe:Pe::OK:O0E; 


And by the Corol. - * : 
4 of the preceding —_+ EM:EH:: OE:OB8. 
Vi Therefore Fe x EM: PeXEH::OK:0B. 
ry And becauſe the infinitely little Spaces E Mm e, 
„ (= are equal to the Products or Rectangles 
„Gi © M, Pe x E H reſpectively, and the ſaid 


Rectangles are always in the ſame Proportion to 


- 


one another, thatis, the Space E M me is aly |: 
to the correſponding Space E Hh e, as 0 X.is b 


03; tis plain that the Sum of all the EMme 


is to the Sum of all the E I h e, thatis, the Spage 
AME is to the Space A E H, as OK is toO B. 
I ſhall only add further, as to this Figure of the 
Cycloid ; That, if a Cauſtict Curve, as AFK, 
were to be drawn to a Semi-circle, as 4 M D, 
whoſe Diameter is 4 D, and its Center C: And 
when the Rays of Incidence, as P M, are ſuppo- 
ſed to be perpendicular to the Diameter AD : 


/ 


A 


M 


P G D 


Then the Cauſtick 4 F X will be Cys 
cloid ; which will be * 1 *. — 
tion of the Little Circle M F H on the Periphe- 
ry, or the Bale K HG. For the Circle MF H 
is deſcribed on halt MC, as on a Diameter: and 
the Angle CM F is equal to CN P, which is e- 
qu 1 ro HC XK: And conſequently the Angle 


|ANFis equal to twice H C K Therefore the 


Arch H F is equal to the Arch H K; and the 
Curve KFA mult be a — whoſe Be- 
8 — * % __ its Vertex in 4. | 

r rhe Vulgar Seml-cycloid 4 M D be given; 
and deſcribed by the Revolution of the Femi- 
circle N G Mon the Right Line B D: And let 
the Rays of Incidence P M, be parallel to the Axis 
AB: Tis required to draw a Cauſtick by Re- 
flexion to the ſaid Semi-cycloid 4 M D. 


Ray M F paſſes through the Centre H. Now the 
Circle whoſe Diameter is G H paſſes allo through 
the Point F; becauſe GFH 1s a Right-Angle: 
And therefore the Arches G N, and half G F, 
which meaſure the Angle G H N, are proportio- 
nable to the Diameters MN, G H, of their re- 
ſpective Circles: And conſequently the Arch G F 
= Arch GN= GB. Whence it is manifeſt, that 
the Cauſtick D FB is a Cycloid, and deſcrib'd by 
the Revolution of the Circle G F H on the Righe 


me in 
ch de- 
ct the 
je Line 
Con. 
MOK 
aſe the 
ides d 
EOK 
ole An- 
ents (0 
, And 
e equal, 
oor 
10 
= " Becauſe MG is r the Ray of the Evoluta, 
> p = nd G perpendicular to P M: Therefore MF 
e u P M. Whence if G F be drawn per- 
| | endicular to the reflected Ray M E, the Point 
5 *will be in the Curve required. 
* the Rays H M, HG, be drawn from H, 
* Center of the generating Circle, to the de- 
te. then nap, Point M, and the Point of Contact G; 
— ＋ en that H G will be perpendicular to 
ies Jb. 44, and that the Angle GMH = MGH 
ut Lins ; whence it appears, char the reflected | 
| xs 
— 1 Vol. II- N 


Line BD. QE. D. 
| COROL 
a. ROL 


1 — __— — 


CIC 


C YC 


— 
1 


COROLLARY. 


The Space DABFD is equal to thrice rhe 
Area of the Circle G FH: For the Semi- 


circle MG N is * to twice the Area of the 
Circle G FH: Wherefore the Cycloidal Space 


AMD Bis equal to 6 times the Area of the 
Circle G FH; and the Cycloidal Space B F 
is equal to thrice the Area of the Circle G FH; 
and conſequently the Space D A BF Dis equal tu 
thrice the Area of the Circle G FH; and the Curve 
Id F B divides the Space AMB D into two equi 
parts, C | 


Da 


Da 


"DEA 


D. 


AKIR, by the Statute of 23 H. 3. de com- 
]) poſitione Ponderum, Cc. was a Number of 
Ten Hides, as a Laſt was of 20 Dakirs : 


But ſince, by 1 Fac. 33. a La of Hides is 12 


Dozen. : 

DAMNDUM, did formerly ſignifie the Bounds 
or Limits of a Man's private Property or Jurii- 
diction ; as is plain by Bratton, lib. 2. de Coron. 
c. 37. And perhaps our Word Daum, for a Boun- 
dary or Confinement, came from hence. g 

BAMps, in Mines, are noxious Exhalations, 
which in ſome Mines have proved very ſuffo- 
cating, and otherwiſe fatal to the Workmen, 
They reckon 4 Sorts of Damp 

The Firſt is the moſt ordinary; they know 
when tis coming, by the Flame ot their Candles 
becoming orbicular, and by the Flame's leſſening 
by degrees, till at laſt it quite go out; as allo 
by their Shortneſs and Difficulty of Breathing, 
Thoſe that eſcape Swooning, ſeldom ſuffer any 

reat Harm by it; but ſuch as ſwoon away, tho 
they miis of downwright Suffocation, are on their 
firſt Recovery tormented with very violent Con- 
vulſions. Their Way of Cure is to lay the Perſon 
down on the Earth in a prone Poſture, with a 
Hole dug in the Ground under his Mouth; 
if this fail, they fill him full of Good Ale; and 
if that won't do, they conclude him deſperate. 

2. The Peaſe-Bloow Damp, which is ſo called 
from its Smell: This Damp they ſay always comes 
in the Summer Time, and it hath not been? nown 
to be Mortal. The Miners in the Peake of Derby 
fancy it ariſes there from the Multitude of Red 
Trefoil Flowers, called by them Hony-ſuckles, with 
which the Lune-ftone Meadows of the Peake do 
much abound. Perhaps the Smell of this gives 
timely Notice to get out of the Way. 

3. The Third is the molt Peſtilential and the 
molt Strange of all, if what they ſay of it be 
true : They which pretend to have ſeen it, (for 
tis viſible they ſay ) do thus deſcribe 1t : In the 
highelt Part of the Roof of thoſe Paſſages in a 
Mine which Branch out from the main Grove, 
they ſee a round Thing hanging about as big as 
a Foot-ball, covered with a Skin of the Thickneſs 
and Colour of a Cobweb : If this Bagg by a 
2 or any other Accident, become broken, 
the Damp immediately flyes out and ſuffocates 
all the — : The Workmen, by Help of a 
Stick and a long Rope, have a Way of breaking 
thisat a Diſtance ; and when they have done this, 
they purifie the Place well with Fire: And they 
will have it, that it gathers from the Steam of 
their Bodies and Candles, aſcends up into the 
higheſt Part of the Vault, and there condenſes, 
and in Time hath a Film grows over it, and then 
corrupts and becomes Peſti lential. \ 

4. The Fourth is the Fulminating or Fire-Damp, 
whoſe Vapour being touch'd by the Flame of the 
Candles, preſently takes fire, and hath all the 
Effects of H htning or fired Gunpowder. Theſe 
ac found frequently in the Coal-Mines, and 
lometimes, tho' — in the Lead ones. 

DANEGELT, or Gd, was a Tribute which 
the Danes, on their frequent Incurſions, impoſed 
upon the Engliſp as the Arbitrary Terms of Peace 
ind Departure. It was firſt impoſed as a conti- 
nua yeh Tax upon the wliole Nation under 

ol. II. 


K. Ethelred, A. D. 991. Alfred and Ingulgh re- 
port, that King Edvard the Confeſſor remitted and 
abrogated this Tax : But Mili am the Conqueror, 
tho' hewould not re-induce the Annual Payment, 
he ordered the raiſing of it, as often as the 
eceſſi: ies of Invaſion lon: goon re. did require : 
And it was ſeverely exacted and augmented by 
William Rufus. In the Reign of Hen. 1. it was 
2 amongſt the King's ſtanding Reyenues: 
But K. Stephen, upon his Coronation Day, pro- 
miſed that Dinegelt ſhould be for ever remitted : 
from which Time ſome date the Expiration of 
this Tax. But it ſeems rather to have continued 
upon extraordinary Occaſions, till it was abro- 
ted by Time ; or ſwallowed in Tallage and 
arliamentary Impoſitions. The Laws of Edward 
the Confeſſor, c. 11. rate this Tax at 124. on eve- 
ry Hide; Henry Hunt computes it at 27. on each 
ide; and John Brampton at 34. on a Bovate or 
Oxgange. And no doubt it varied accarding to 
the different Exigencies on which it was levied. 
Dr. Kennet's G loſſery 
DANGER, Dangerium, in ſome Places called 


Lief-Silver and L.j-Silver, was formerly a Pay- 


ment of Money made by the Forreſt Tenants to 
their Lords, that they might have Leave to plow 
and ſow in Time of Pannage or Malt-feeding, 

DARREINE, in the Common Law, ſeems to 
be a Corruption from the French Dernier, i. e. 
Lal; for tis now uſed in that Senſe, in 

DARREINE, Continuance : And 

DARREINE, Preſentment. | 

DATIRE Twelage is a Term in the Civil Law, 
for ſuch a Tutelage of a Minor as is appointed by 
the Magiſtrate either Ex Officio, or by Petition, 
when a Guardian by Will, or by Las, is not al- 
ready provided. | | 

DAY, in our common Law, is ſometimes 
uſed for the Day of Appearance in Court, either 
Originally or on Aſſignation; and ſometimes for 
the Return of Writs. Thus 

DAYES in Bank, are Days ſet down by Sta- 
tute or Order of Court, when Writs ſhall be re- 
turn d, or when the Party ſhall appear on the 
Service of the Writ. They ſay alſo, That if a 
Perſon be diſmiſſed without Day, he is finally 
discharged the Court. 

DAYWERC of Land, was anciently as mucl-: 
as could be plowed up in one Day's Work or 
Journey, as the Farmers in fome Places ſtil! 
call it. | 

DATZE, is one of the Weeds, as they call them, 
which are tound in our Tin Mines; tis a kind 
5 Stone enduring the Fire; and is of. 
different Colours, as White, Black and Yellow 
It ſeems to be a Spar. a 

DEAN. Originally the Decanus was ſo cal- 
led, becauſe he was an Eccleſiaſtical Magiſtrate 
which had Juriſdition and Power over Ten Ca- 
nons at leaſt. He is next under the Biſhop, and 
ordinarily Chief of the Chapter in a Cathedral 
Church. 

As there are Two Foundations of Cathedral 
Churches, the Old and the New, (the New be- 
ing thoſe which Henry the Eighth tounded on 
the Suppreſſion of the Abbots and Priors, and 
turned their Convents into Dean and Chapter ;) 
ſo there are Two Ways of Creating thete Deans. 
For thoſe of the Old Foundation, are brought to 
their Dignity much like a Biſhop : The Prince 
firſt ſending out his Conge d Eſlire to the Chap- 
ter ; the Chapter ey chuſing, the King vield- 
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AMDB is equal to 6 times the Area of thy 
COROLL AR T. Circle G FH; and the Cycloidal Space B F 
is equal ro thrice the Area of the Circle G FH 
The Space DABFD is equal to thrice the | and conſequently the — DA BF Dis equal to 
| Area of the Circle G FH: For the Semi- thricethe Area of the Circle G FH; and the Curve 
: circle M G N is equal to twice the Area of the | D F Bdivides the Space A MB O into two equal 

Circle G FH: Wherefore the Cycloidal Space | parts, 0 
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e D we Statute of 23 H. 3. de com- 
0 


_ erum, &c. was a Number of 
en Hides, as a Laſt was of 20 Dalirs: 
But ſince, by 1 Fac. 33. a La of Hides is 12 
Dozen. : 

DAMNUM, did formerly ſignifie the Bounds 
or Limits of a Man's private Froperty or Jurif- 
diction z as is plain by Bratton, lib. 2. de Coron. 
c. 37. And perhaps our Word Dam, for a Boun- 
dary or Confinement, came from hence. 

DAMPS, in Mines, are noxious Exhalations, 
which in ſome Mines have proved very ſuffo- 
cating, and otherwiſe fatal to the Workmen, 
They reckon 4 Sorts of Damp | 

The Firf 1s the moſt ordinary ; they know 
when tis coming, by the Flame ot their Candles 
becoming orbicular, and by the Flame's leſſening 
by degrees, till at laſt it quite go out; as allo 
by their Shortneſs and Difficulty of Breathing, 
Thoſe that eſcape Swooning, ſeldom ſuffer any 

reat Harm by it; but ſuch as ſwoon away, tho 
they miis of downwright Suffocation, are on their 
firit Recovery tormented with very violent Con- 
vulſions. Their Way of Cure 1s to by the Perſon 
down on the Earth in a prone Poſture, with a 
Hole dug in the Ground under his Mouth; 
if this fail, they fill him full of Good Ale; and 
if that won't do, they conclude him deſperate. 

2. The Peaſe-Bloow Damp, which is ſo called 
from its Smell : This Damp they fay always comes 
in the SummerTime,and it hath not been? nown 
to be Mortal. The Miners in the Peale of Derby 
fancy it ariſes there from the Multitude of Red 
Trefoil Flowers, called by them Hony-ſucHles, with 
Da which the Lime- tone Meadows of the Peake do 

much abound. Perhaps the Smell of this gives 
timely Notice to get out of the Way. 

3. The Third is the molt Peſtilential and the 
molt Strange of all, if what they ſay of it be 
true : They which pretend to have ſeen it, (for 
tis viſible they ſay ) do thus deſcribe it: In the 
lighelt Part of the Roof of thoſe Paſſages in a 
Mine which Branch out from the main Grove, 
they ſee a round Thing hanging about as big as 
a Foot-ball, covered with a Skin of the Thickneſs 
and Colour of a Cobweb : If this Bagg by a 


yan or any other Accident, become broken, | ca 
t 


e Damp immediately flyes out and ſuffocates 
all the Company: The Workmen, by Help of a 
Stick and a long Rope, have a Way of breaking 
this at a Diſtance; and when they have done this, 
they purifie the Place well with Fire: And they 
will have it, that it gathers from the Steam of 
their Bodies and Candles, aſcends up into the 
higheſt Part of the Vault, and there condenſes, 
and in Time hath a Film grows over it, and then 
corrupts and becomes Peſtilential. \ 

4. The Fourth is the Fulminating or Fire-Damp, 
whoſe Vapour being touch'd by the Flame of the 
Candles, preſently takes fire, and hath all the 
Effects of Lightning or fired Gunpowder. Theſe 
ae found frequently in the Coal-Mines, and 

ometimes, tho rarely, in the Lead ones. 

DANEGELT, or Geld, was a Tribute which 
the Danes, on their frequent Incurſions, — — 
upon the Engliſh as the Arbitrary Terms ot Peace 
ind Departure. It was firſt impoſed as a conti- 


tual Van Tax upon the wliole Nation under 
ol. i. 


K. Ethelred, A. D. 991. e/Elfred and Ingulgh re- 
port,that King Edward the Confeſſor — 
abrogated this Tax : But William the Conqueror, 
tho hewould not re-induce the Annual Payment, 
he ordered the raiſing of it, as often as the 
eceſſi: ies of Invaſion 1 did require: 
And it was ſeverely exacted and augmented by 
William Rufus. In the Reign of Hen. 1. it was 
computed amongſt the King's ſtanding Reyenues: 
But K. Stephen, upon his Coronation Day, pro- 
miſed that Danegeit ſhould be for ever remitted : 
from which Time ſome date the Expiration of 
this Tax. But it ſeems rather to have continued 
upon extraor Occaſions, till it was abro- 
ted by Time ; or ſwallowed in Tallage and 
arliamentary Impoſitions. The Laws of Edward 
the Confeſſor, c. 11. rate this Tax at 12 d. on eve- 
. Hide; Henry Hunt computes it at 2 5. on each 
ide; and John Brampton at 3 d. on a Bovate or 
Oxgange. And no doubt it varied according to 
the different Exigencies on which it was levied. 
Dr. Kennet's Gloſſary. 
DANGER, Dangerium, in ſome Places called 


Lief-Silver and L.j-Silver, was formerly a Piy- 


ment of Money made by the Forreſt Tenants to 
their Lords, that my might have Leave to plow 
and ſow in Time of Pannage or Maſt-feeding. 

DARREINE, in the Common Law, ſeems to 
be a Corruption from the French Dernier, i. c. 
Lal; for tis now uſed in that Senſe, in 

DARREINE, Continuance: And 

DARREINE, Preſentment. | 

DATIRE Twelage is a Term in the Civil Law, 
for ſuch a Tutelage of a Minor as is appointed by 
the Magiſtrate either Ex Officio, or by Petition, 
when a Guardian by Will, or by Las, is not al- 
ready provided. | 

DAY, in our common Law, is ſometimes 
uſed for the Day of Appearance in Court, either 
Originally or on Aſſignation; and ſometimes for 
the Return of Writs. Thus 

DAYES in Bank, are Days ſet down by Sta- 
tute or Order of Court, when Writs ſhall be re- 
turn d, or when the Party ſhall appear on the 
Service of the Writ. They ſay alſo, That if a 
Perſon be diſmiſſed without Day, he is finally 
discharged the Court. 

DAYWERC of Land, was anciently as mucl: 
as could be plowed up in one Day's Work or 
Journey, as the Farmers in fome Places hit 

: | 


it. 
DAZE, is one of the Weeds, as they call them, 
which are found in our Tin Mines; tis a kind 
ot glittering Stone enduring the Fire; and is of. 
different Colours, as White, Black and Yellow 
It ſeems to be a Spar. f 

DEAN. Originally the Decanus was ſo cal- 
led, becauſe he was an Eccleſiaſtical Magiſtrate 
which had Juriſdiction and Power over Ten Ca- 
nons at leaſt. He is next under the Biſhop, and 


ordinarily Chief of the Chapter in a Cathedral 


Church. 

As there are Two Foundations of Cathedral 
Churches, the Old and the New, (the New be- 
ing thoſe which Henry the Eighth founded on 
the Suppreſſion of the Abbots and Priors, and 
turned their Convents into Dean and Chapter ;) 
ſo there are Two Ways of Creating thete Deans. 
For thoſe of the Old Foundation, are brought to 
their Dignity much like a Biſhop : The Prince 
firſt ſending out his Conge 4 Eſlire to the Chap- 
ter ; the Chapter r chuſing, the King vield- 
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Archdeacons. They were elected by the Clergy, 
and by their Votes again depoſed ; but after- 
wards they were appointed and removed at the 
Diſcretion of the Biſhop : And hence they were 
called Decani Temporarii, to diſtinguiſh them from 
the Cathedral Deans, who were called Decani 


EADS, in the Tin-Miners Language,are ſuch 
Parcels of common looſe Mould or Earth lying 
above the Shelf as uſually contain the Shoad, 
which they find when the arc training a Load. 
They call alſo that part of the Shelf which con- 
tains no Oar or Metal, but encloſeth the Load as a 
Wall between two Rocks, by this Name. See Tin, 

In the Mendip Lead-Mines; when a Vein of 
Oar breaks off abruptly in an Earth, they call 
it a Deading-Bed ; and without an Oar they 
call Dead Earth. EN 

DEAD Kopes in a Ship, are ſuch as are not 
running; i. e. which do not run in any Block. 

DECIMAL Scales, (Vid. Leybourn's Curſus , 


p. 174.) are in the General any Scales that are | 
divided Decimally. But for the expediting of 


Decimal Arithinctick, there are in uſe tome Scales 
of Money, Weights, Meaſures, which are made 
from Tables bearing thoſe Names, and ſerve rea- 
dily, by Inſpection only, to ſhew you the Deci- 


mal Fraction which properly belongs to any part 
of Money,Weight, or Meaſure. Thele Scales 


are uſually placed on a ſquare Ruler, and are | 


about Nine in Number : Py s 1 

1. One of Engliſh Coin, 2 Shillings being the 
Integer. 

> Tre Weight, 2 Peny-weight being the In- 


teger. 
7 Averdupois Great Weight, 28 Ib. being the 


4. Averdypois Little Weight, 16 o. or 1 lb. 


being the Integer. . 
5. Liquid Meaſure, 36 Gallons being the In- 


6. Dry Meaſure, 8 Buſhels being the Integer. 
7. Long Meaſure, one Ell or Yard being the 


Integer. 


8. Foot Meaſure, where 12 Inches is the In- 


teger. And, : 
9. Time and Motion, where one Hour, Mi- 


nute, Cc. may be the Integer. 

To every one of thele there is joined another 
Decimal Scale, divided into 100 or 1000 cqual 
Parts; ſo that if you look on any Diviſion in 
any of the Nine Scales, you may eaſily ſee what 
Diviſion, or Part of a Diviſion, anſwers to it in 


» — 


Time, Meaſure, Cc. as well as it will gi 

Value of any Decimal Fraction in "the — 

ſponding Parts of any Integer. Thus if in the 
oney Scale you take out any Part of 2 Shillings 


cennarii, in our Old Law, were ſock hag 5 
1 over 10 Friburghs for keeping the 
1g's Peace ; and the Limits or Compaſs of 
their Juriſdiction was called a Decenna, faith 
Bratton, lib. 3. tract. 2. c. i 7 In the Saxons Times, 
thele ſeem to have had large Authority, taki 
niſance of Cauſes within their Circuit — 
redleſſing Wrongs by way of Judgment. In hat. 
ter Times, the ord came to ſigniſie ſuch an 
one, as by Oath of Loyalty to his Prince was 
ſettled in the Combination or Society of ſuch a 
Dozein ; and a Dozein ſeems then to be extended 
as far as a Leet, becauſe in Leets only this Oath 
is adminiſtred by the Steward, and taken by all 
from 12 Years old and upward that dwell with- 
2 the Leet. Now there are no Decenniers, but 
DECK Mails, are ſuch as are uſed for faſteni 
Decks of Ships, doubling of Shipping, 1 
Floors laid with Planks : They are of Two Sorts 
Dye-headed and Claſp-headed. Their Sizes are from 
ECIN 
N ATION of the Sun. To it rea- 
dily by Projection of Part of the — — | 
having his Place in the Ecliptic , and his greateſ 


P 


_ 


E | c 


Declination : Draw E C for the Equinodtial, and 
P C tor the Azimuth of Eaſt and Weſt, and with 
60 Deg. of the Chords ſweep the Ark E P. St 
23 Deg. 30 Min. the Sun's greateſt Declination, 
from E to 69, and draw 69 C for one Quadrant 
of the Ecliptic. Set the Sine of the Sun's Lon. 
gitude, or Diſtance from the next Equuroc 
Point from C to © in the Ecliptic C 69, being, Will the 
ſuppoſe, 42 Deg. then will the neareſt Diſtance MY is « 
from © to E C, be the Sine of the Sun's preſent * 
Declination = to P C to the Ark FE, mas- r 
ſured on the Chords. 4 
DECREE, in the Civil Law, is a Determim- 
tion that the Emperor pronounces, upon heat 
a particular Cauſe between Plaintiff and Defen- 


the adjacent Decimal Scale : And conſequently 
it will very readily ſhew you what Decimal Fra- 


dant. 
DECRE- 
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DECRET — ahve — 8 of the Canon 

taini rees of ſundry Popes; or 

2 1 digeſt the Canons of all the Councils, 
pertaining, to one Matter and under one Head. 

DEDI, is a Warranty in Law to the Fcoffee and 

his Hleirs; as if it be ſaid in a Feoiment, A. B. 

has given and granted, Cr. they call it a Mar- 


ramy. 
BEEM TER, are a kind of Judges in the Iſle 
of Man, choſen trom among and by themſelves, 
who without Proceis, Writing, or Charge, decide 
all Controverſics there. | 
DEF ULT, is a Neglect or Omiſſion of Ap- 
rance betore a Court of Juſtice, for which 
udgment may be given againſt the Defaulter. 
DEFEND, in our Ancient Laws and Sta- 
tutes, ſignified to prohibit and forbid : Lg. Edw. 
Corfeſs, c. 37. and 5 K. 2. c. 7. And in this Senſe 
Jaucer alto uſes it. 
DEFERENTIA Vaſa. See Vaſa Deferentia. 
DEFICIENT Hyperbola, is a Curve of that 
Name, having but one Alymptote, and only two 
Hyperbolick Legs running out infinitely to- 
wards the Side of the Alymptote, but contrary 
Ways. See Carves, 
DEFLECTION of the Rayes of Light, is a 
Property which Dr. Hook objterved 167 f and 
read aon Account of it before the Royal Society, 
March 18. the tame Year He taith, he tound 1t 
different both from Reflection and Retraction, 


and that it was made towards the Surface of the ! a Line of whole Tangente, whole Radius is E. B. 
opacous Body <p many th This is the ſame | the Length of the Crots-picce or 


Sir Iſaac Nen ton calls Inficttion ; of | hath 


Property wic 
which, iet an Account under that Word. 

DEFORCEMENT, in the Law Senſe, is 
with-holding Lands or Tenements by force from 
the Right Owner. Wheretore a 

DEFORCEOR, is he that overcometh and 
caſtech a Perion out by Force. 

DEFORCIATIO, is a Diſtraint or Scizure of 
Goods tor Satisfaction of a Lawtul Debt: In AC 
{ncs and Trials mags the Claimzer or Plaintiff 
was called Ozerens, and the Poſſeſſor or Defend ant 
was called Deforcians : Tho indeed the Original 
dente of the Verb Deforciare is to keep Poſſeſſion 
ones ſelt, or to turn another out of his by Vio- 
lence and Force. a 

DEGRADING, or as it has ſometimes been 
written Deer the Punithment of a Clerk, 
that being deliver d to his Ordinary can't purge 
himſelt ot the Offence whereof he was convicted 
by the Jury ; and it is the Privation of him from 
thote Holy Orders which he had, as of Deacon, 
P rieſt , Ce. 

L. alſo Knights have been degraded, 
18 E. 2. 

In the Common Law alſo, there are two Sorts 
of Degrading; one Summary, by Word only; 
the other Solemn, by deveſting the Party degra- 
dd of thoſe Ornaments and Rites, which are 
= Enſigns of his Order and Degree. See 13 

«2, c. 18. 

DEGREE of a great Circle, on the Surface of 
the Earth (ſuppoling it be of a Spherical Figure) 
u 69 Engliſh Miles ami 288 Yards; as appears 

the Conchrecm Menturatizons , nearly, of 

. Norwood and the French Mathematiciars. 


The French wo {he 365184 Feet Enyliſh, | 
l 


6, the Difference being 


and Mr. Norwood 365 
of 1999 Feet : And from henee, 


7 Yards, 


P 


ö 


| DELEGATION, in the Civil Law is u kind 

of Novation whereby a Debtor appoints one that 

2 to him, t6 anſwet a 
— 

DEMANDANT, is the Phimiff in a real 
Action, and fo called becauſt he detnandertt 
Lands, &c. ; 

DEMICROSS, #4 an Inftrument, uſed by the 
Durch to take the Sun's Altitude, or that of a Star 
at Sea; but tis not uſed by us, but the Crofs- 
taff or Fore- ſtaff ſupplies its Place, The Demb> 
croſs is of this Figure; 


The Staff A. G. is graduated eaſily, being on 


Tranſars : It 
Vanes ; a Horizon Vane, as A; à Sight 
Vane, as H; and the $h:de Vane, as E. 

a When the Vanes are on the Staff and Croſo- 
piece, to take the Sun's Altitude, hold the In- 
ſtrument with the Tranſum as upright as you 
can, and looking through the Sight Vane as , 
look for the Horizon through the Slit in the Ho- 
rizon Vane, and then fhde the Crots-piece or 
Tranſum to and fro, till you cauſe the Shade of 
the Vane at E to fall at the fame Time upon the 
Slit of the Horizon Vane allo at A; then are the 
Degrees cut on the Staff by the Edge of the Croſs- 
piece, the Sun's Altitude required. But to take 
the Herght of a Star; you muſt remove the Ho- 
rizon Vane A, and put it onthe End G, and 
transfer the Sight Vane H to 4; then holding 
up the Inſtrument upright as betore, looking, 
through the Sight Vane, ſee for the Horizon 
through the Horizon Vane, and for the Star by 
the Shade Vane, ſliding the Tranſum to and fro, 
till the Horizon and Star are both ſeen by their 
reſpective Vanes, and then the Tranſum will 
cut the Degrees of the Star's Altitude on the 
Staff, allowing about $ or 10 Minutes for your 
Height above the Level of the Water, as mult be 
done in all ſuch Caſes. 

DENARII de Caritate, were the Pentecoſtals 
or Whitſun Farthings, being anciently cuſtoma- 
ry Oblations made to the Cathedral Church at 

e Time of Pentecoſt, when the Pariſh Prieſts 
and their People uſed to go to viſit the Mother 
Church : In proceſs of Time this voluntary Ob- 
lation came to be claimed as a ſettled Due, aud 


| was charged on the Pariſh Prieſt, and it is now 


anmunally paid to the Biſhop in tome Dioceſcs. 
DENARIUS. See Penny, | 
DF deoneranda pro Rata Portionis, is 2 Writ 
that lieth where one id diftyaince for a Rent thay 


on} 
the Circumſerence 
20 * 


of the Eanth will be 2: 
Wes * 4599 


otight to be paid by others proporrionebly wilt 
tay, | 
Aaa 2 DE- 


iter in his | 


— 
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DIA 


D 1A 


in Navigation, is the Eaſting 


—— to the Meri- 


or Weſting of a Ship with reſpect te 
dian it departed or fail'd from. Or tis the di 
rence of Longitude (either Eaſt or Weſt) between 
the preſent Meridian the Ship is under, and that 
where the laſt Reckoning: or Obſervation was 
made: This Departure, any where but under the 
the Æquator, muſt be accounted according to 
the Number of Miles in . proper to the 
Parallel the Ship is under. Mercator: Sail- 


EPOS IU NI, in the Civil Law, is a Con- 
tract of the Law of Nations, by which a Thing 
is committed to the Cuſtody ot one to be kept, 
without any Reward, on Condition to be re- 


turned truly again on Demand. 


DERELICKS, in the Civil Law, are ſuch 
as are zilfully thrown away and abandoned by 
the Owners. : 

DESIGN, in Painting or Sculpture, is the 
Expreſſion of the Images or Ideas that the Painter 
hath conceiv'd in his Mind, on the Picture, c. 
and it is Good, when the Author has a — 
Guſto and correct Judgment: This is the Baſis 
and Foundation of all other Parts, and 1 
compared to tlie Stile of a correct Writer. But 
the Painter — Deſigns _ ſuch — 
as they uſually expreis on Faper, in order to 
1 of ne conſiderable Piece of Work : 
— * imperſect Deſign is uſually calld a 
Sketch. 

DIACAUSTICK Curve, or the Cauſtick by Re. 
fraftion. If you imagine an infinite Number of 
Rayes, BA, BM, BD, Cc. iſſuing from the 


= 


1 


ſame Luminary Point B, to be reſtacted from 
or to the Perpendicular AC, at the Curve 
AMD; and ſo that C E, the Sines of the An- 
ga of Incidence CME, be alwa to CG, the 

nes &f the retracted Angles CA, in a given 
atis; then the Gurve Line H FN, which tous, 


— 


| 


ffe- | theſe Caufticks by Refrattion to all Sorts of Curves, 


| 


graduate the Diviſions of the Line of Latitudes 


ches all the reſtacted Rayes, is called the Dia- 
cauſtick, or Cauſtick by Refraction. How to ſind 


ſee Hayes's Flaxions, p. 243, Cc. where allo the 
— of Ln — of : herical Glaſſes of all 
en, expel either to diverging, convergi 
or Parallel Rayes, is deduc'd from the Principle 
of the Cauſticks Curves. Lid. p-249. Of the 
Relation of this Diacauſtick Curve to the Evol. 
ta: Sec a Diſcourſe of Mr. James Bernoulli in the 
* Acts of May, 1 692. 

n 
to ſigniſie the ſhorte cal 
Orbit of any Planet. ” 

DIAGLYPHICE, is the Art of Cutting, or 
otherwiſe making hollow or concave Figures in 
Metals; ſuch as Seals and /ntaglias's 

DIALLING. Some Authors on this Subject are, 

1 i Benedicti, de Re Gnomonica. 

ercheri, Ars magna Lucis & Umbre. Ram. 1646. 

Marignani Perſpeltiva Horaria. 

* Dialling - 

Colling's rical 1 

Cir. Cavii Gnomonices, Libri 8. Fol. 

Voellus de Sciotericis Horologits. == 

Ceftii Horologiographia Plana. 

ollzell's Dialling. _ 

Fr. Comondini de Hor is Deſcriptione. 4t0; 

py ok Hilpert l Way of — 

ofter's Elliptical Horologiography. 

Fale's Art o& Dialling. 

Wells's Art of Shadows. $v0. 

DIALLING in a Mine, which they call alſo 
plumming, is — a Compaſs (which they call a 
Dial) and a long Line, to know which Way the 
Load or Vein ot Oar enclines, or where to ſink 
an Airſhaft, or to bring an Adit to a deſired 
Place, Sce the Manner of it under the Word 


in, 

DIALLING Lines or Scales, are ſuch gradu- 
ated Lines as being placed on Rulers or the Edges 
of Quadrants, and other ſuch-like Inſtruments, 
are deſigned to expedite the Conſtruction of all 
Kind of Dials. | 

Theſe Lines are, | | 

I. A Scale of fix Hours; which is only a dou- | 
ble Tangent, or 2 Lines of Tangents,cach of 45 Deg. | 
ſet together in the Middle, and equal to 
whole Line of Sines, with the Declinations ſet 
againſt the Meridian Altitudes, in the Latitude 
ot London, ſuppoſe, or whatever Place elle it is 
made for. The Radids of which Line of Sines, is 
equal to the Dialling Scale of 6 Hours, 

2. A Line of Latitude; which is fitted to tho 
Hour Scale, and. is made by this Canon: 4: 
Rad. . to the Chord of 90 Deg. :: So are the Tangent 
of each reſpettive Degree of the Line of Latitude. 1 
the T angents of other Ari. And then the natural 
Sines ot thoſe Arks are the Numbers, which ta- 
ken from a Diagonal Scale of equal Parts, ſhall | 


to any Radius. | 
The Line of Hours and Latitudes is general for 
pricking down all Dials with Centres: As ſup* 
poſe, 1. an Horizontal Dial for the Latitude ot 
London, 51 Deg. 30 Min. Draw CE for the Hour 
Line of 12, and croſs it at Right Angles with AB. 
Then out of the Scale of Latitudes ſet off C I and 
A each equal to 51 Deg. 30 Min. or the Stiles 
Height: Then take the whole Scale of ſix Hours, 
and ſet it from A to E, and from B to E, dir 


ding thoſe two Lines A E and BE with the 
CompaF 


Band 
e Stiles 
Hour, 
„ div 


th the 
ompaF 
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Compaſſes accordingly ; as you ſee in the Fi- Eliz; 11. ſhall be employed in the Repair of the 
gure: ſame Houſes. . + cd uk $4. 
| _DILVING, is a Word uſed itt the dreſmng 
of Tin Oar ; and means; taking the Forehead of 
what is iii the 2d Buddle after the 2d Trambling; 
nl png it into a Canyaſs Sieve; t5 ſhake It 
luſtily about in a latge-Tub of Water {6 that 
the Filth goes over the Rim of the Sieve, leavin 
— _ Tin behind. See Tin, Buddle; an 
rambling.- - | Ko "ov 
DIAZEUTICK Toe, in the Ancient Grbik 
| Muſick, was that which digjoyned two Fourths, 
one on each Side of it, and which being joyned 
to either, made a Fifth, This was in their Muſick 
that from Meſe to Parameſe ; that is; in olir 
Muſick, from A. to B. ſuppoſing Mi to ſtand in 
Bfabmi, which is accounted its Natural Poſition. 
They allowed to this Diazextick Tone, Which is 
our La, Mi, the Proportion of 9 to 8, as being 
— unakerable Difference — - — 2 and Dia. 
WES IP | teſſoron, or of t tha ourth, 7 
| Then Lines drawti from C, the Centre of the | * DIGASFRICK Muſcles, ſometimes called Bl 
Dial , through thoſe Points 1, 2, 3, 4, Ha ven ret, are ſuchi as have a double Belly. a 
11, 10, 9, 8, 7, &c. ſhall be the true Hour nes. | DIMISSORY Letters. When a Candidat* fot 
And this is a very ready and ealy Way to deſcribe Holy Orders hath a Title in one Dioceſe and i: 
the Hour Lines on any Plane. to be Ordained 1n another; the proper Dioce ſan 


Cc 


A 
7 aur. 5 
E VIII VII 


See Collin's Sector on a Quadrant. : ives his Letters Dimiſſory di to ſotne othet 
The other Scales are particular, and give the | Biſhop, giving Leave that the Bearer may be Or- 
ſeveral Requiſites for all upright declining Dia ls gained. to . ſuch a Cure within his iſtti&; 
by Inſpe&tion. DIRECT Motion. of a Planet. To any Eye 
They are theſe: placed at the Earth's Surface, Venus and Mertury; 
5. A Line of Chords. h which move round the Sun in leſſer Orbits 


4. A Line for the Subſtile's Diſtance from the | than it doth, will. ſometimes appear direct F 
Meridian, WT and ſometimes Stationary and Retrogade/ 
3. A Line fot the Stiles Height, | ; 
6. A Line of the Angle of 12 and 6. 
. A Line of Inclination of Meridiafis. ,. T 
en theſe are placed all together on a Ruler 
in order as _ © "Wy . 
Count the Planes Declination in the Line 
of Chords, and then a Square laid over it will 
interle& all the other Lines in their proper Points: 
Or you may open the Compaſſes to the Planes | 
Declivation in the Chords, and then that Diſtance 
will find all the reſt in the other Scales. Thus 
fuppole a Plane decline 35 Deg. from the Meridi-J 
m, then all the Requiſites by theſe Scales will 
be tound thus: | : 
Deg. Min. 


Thi Subſtile's Piſtance from the | t 
Meridian. F 24 * 
3 


The Stile's Height. 82 e 30 1 3 my nn $f,” wales ” 
S „„ pike On bs 
All Wh — Requiſites Ws found; ACD F be the Orbit of 2 revolving the fame 
the Dial may. be — 8 py 2 wy by 7 = 2 — — . > 4 —— 
applying in the Hour Scale e of the Time. It will they be plain, that when Yen! 
line of Latitudes and the Subſtilar Line, 5 Collins is in has Fare, of her Orbit expreſſed in the Fi- 
No er b) 4) atze Babst or pen i Eil feet robin fn 1% Vers ol 
E end | hen appear to move forward threcty, according 
Eo tate Lie ors 
Gravity is * | | rell. And when tht comes to ſuch a Poſition/ 
DIHELIOS, in the Elliptical Aſtronomy; is in reſpect of the Sun and Earth; as to be in G 
= 2 of NN 2 * ＋ 0 one —— o_ 7 Ge a, = — ! 
| cem do move wi * > 

Wel Res ere 70 for then ſhe tends direly towards the Earth: 
DILAPIDATION, is a waſtful deſtroying, | nor can ſhe „ to have any _ — 
ar letting of Buildings run to Ruin and Decay tlian as it her Or * 0 Hai by _ - 
or want of Reparation. 13 Elis. c. 13. And | ving towards the Eaſt; Therefore now ſhewilt 
the Money recover d for Dilapidations, by 14 | appear to move flower han beterey be fill 7 
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will be direct. But when ſhe gets beyond 1 
towards A and then to B, ſne. in realty —— 
ſwifter than the Earth, (becauſe nearer to — 
Sun) ſhe will pas by between the Earth and the 
Sun; and therefore to an Eye placed at the Earth 
muſt appear to change her Place among the Fix d 
Stars, but yet contrary to the uſual Order of 
the Signs: That is, ſhe will appear to move 13 
 Antecedentia, and ſo is ſaid to be Rerrogade ; tho, 
if view'd from the Sun, ſhe would always appear 
to move Direct. And in the Part of the Orbit 
about H, ſhe will appear S:ationary, as they call 
it, becauſe then Right Lines drawn from the 
Sun to the Earth and Her, will _ to be pa- 
rallel to one another for a conſiderable Time. 
Allo after her Retrogradation, and before ſhe be- 
gins to be Direct again, ſhe will be again Stario- 
nary, as about B; and then ſhe1s ſaid to be S- 
tionary towards her Direction, as betore ſhe was 
Jo toward: her Retrogradation. 

And'tis the ſame Caſe, with reſpeR to the Earth 
Conlider'd, as moving on in her Orbit ; for the 
Direttions, Stations, and Retrogradations, above 
deſcribed, and referred to Venus, will after the 
lame manner appear to belong to the Earth, in 
the ſeveral Parts of her Orbit, to an Eye placed 
- Venus, or on the Surface of ſome Superior 

lanet. : 

And from what has been here ſaid, it appears, 
that Venus will appear Ketrogade when the is 
neareſt to the Earth, and conſequently then alſo 
appears bigger; and on the other hand, will be 
Direft, and appear leaſt, when ſhe is remoteſt 
from the Earth. > | 

After much the fame manner will the Phæno- 
mena of the Directions of the Stations and Retro- 
gradations of the Superior Planets, be accounted 
for by the following Figure : | 


, 


Let & be the Orbit of one of the Superiors, 
ſuppoſe of Mars; let A C G be the Orbit of! 
the Earth, and nearer to the Sun than that of 
Mars ; let that Planet be ſuppoſed at Ad, and the 
Earth 1n that Part of her Orbit deſigned by the 
Letter A: Then will Mars appear Stationary, 
and that towards his Dire&1on ; becauſe the 
right Lines drawn from Mars, and from the 
Earth to the Sun, will for a while appear to be 
Parallel, altho' if Mars were feen from the Sun, 
his Motion would then appear to be Progreſſive, 
as at other Times. And while the Earth moves 
from A towards B, CD, E, and F, to C, Mars 
will appear to move forward directly among the 
Fixed Stars, for a double Reaſon; h becauſe 


way in the oppoſe Semicircle, and abont the 
lame Centre. Mars theretore being now maſt 
remote from the Earth, will appcar to be direct. 
But the Earth coming at length to &, and Mars 
being ſuppos d to be in A, ( which in proceſs of 
Tune will come to paſs) then he will appear S- 
tionary again, and now towards his Retrogra- 
dation, for he will appear Retrogade in his Mo- 
tion from G to A. 

And the very ſame Phænomena muſt happen to 
Fupiter and Saturn; only the Retr ations of 
Saturn will be more frequent than thoſe of 25 
ter, and his than thoſe of Mars : Becauſe the Earth 
will oftner follow, overtake, and get between 
Saturn and the Sun, than he will between Fupi- 
ter and him; and oftner alto between Frpiter 
and the Sun, than betwecn Mars and him. 

DISCONTINUANCE, in the Common Lay, 
ſignifies the ſame as an Interruption or Breaking 
oft ; and is of two Kinds, either 

DISCONTINUANCE of Poſſeſſion ; the Effect 
of which is, that Man may not enter on his 
own Lands or Tenements alienated, whatloever 
his Right be to them. of his own ſelf, or by his 
own Authority ; but muſt bring his Writ and 
leck to recover Poſſeiſion by Law. Or it is 

DISCONTINUANCE of Plea or Proceſs ; the 
Effect of which is, that the Inſtant is loſt, and 
may not be regained, but by a new Writ to be- 
gin the Suit atreſh; tor to be diſcontinued, and to 
be put ſine die, fignifies to be diimiſſed the Court 
finally. 

DISGRADING. See Degrading. 

DISPARAGEMENT, in the Law Senſe, is uſed 
eſpecially tor matching an Heir in Marriage un- 
der his or her Degree, or againſt Decency. 

DISPAUPERED. When any Perion, by rea- f 
ſon of his Poverty, atteſted by his own Oath of 
not being worth 5 J. (his Debts being paid) is ' 

F 


admitted to ſue in For ma Pauperis; if atterwards, 


before the Suit be ended, the ſame Party have 
any Lands or Perſonal Eſtate fallen to him; et | 
that the Court, where the Suit depends, think n 
fit tor that or any other Reaſon to take away 
that Privilege from him, he is then ſaid to be 
Diſpaupered; i. e. put out of the Capacity of tu- 
ing any longer in Forma Payperis. 
_ DISPENSATION ofa Law, is a Thing diſtin 
trom the Equity ot it, or from an equitable Con- 
ſtruction ot it: For Equity is only the Correction 
ot a Law that is too Univer/al, or General; but 3 
Diſpenſation tulpends the Obligation of the Law 
it jelt. A Dijpenſation therefore muſt be from 
the Legiſiative Power, and ſhould be but very ratc- 
ly and iparingly uſed. "C138: 
_ DISTANCE. of Places on the Earth, are eaſily 
tound by the Analemma, Thus : 

Having the Longitudes and Latitudes of 4 
exo Places on the Earth; to find their Diſtance. 

Let London be one Place at E, and let the other 
be in 20 Deg. Latitude North, and whoſe Diffe- 
rence of Longitude from London's 8 2 Deg. 30 Min. 
Eaſt. Take from the Chords Z E = 51 Deg. 
30 Min. and draw EC © tor the Æquatot; and 
tO it, at 20 Deg, Diſtance, draw 4 b'for the Varal- 
tel of the other Place : Then ftom b, where the 
Meridian of London interfects that Parallel, ſet 
& = 82 Deg. 30 Min. the Difterence of Lonpi- 
ade, and that will find the Point # in the Fa- 
rallel repreſenting the Place. Thro' * at Right 
Angles to Z c, draw e d, croſſing the Verual 


it is in reality carried about the Sun in Conſequentia : 


aud alſo becauſe the Earth is carried the ſame 


Circle in 4, meaſure cd cm the Sines, it will — 


th 


DOM 


DRA 


t 20 Deg. whoſe Complement 70 
— — trom London, or Z. Mu 
by 70, you have 4900 Miles the Diſtance re- 
qured. 


DISTANCE of the Eye, in Perſpective, is a 
Line drawn from the Foot of the Line of Alti- 
tude of the Eye, to the Point where a Linedrawn 
x Right Angles to it will intertect the Object. 

DISTRIBUTIVE Juſtice. See Fuftice. 

DIVERGING Hyperbola, is one whoſe Legs 
turn their Convexities towards one another, and 
run towards quite contrary Ways. See Carves. 

DIURNAL Parallax of the Sun. Set Parallax, 
and Sun, | 

' DOCKET, in the Law Senſe, is a Brief in Wri- 
ting. It hath been lormerly written Dogger; and 
lecms then to have been tome 1mall Piece of Pa- 
per or Parchment, containing the Effect of a lar- 
ger Writing. | 

DOG-DRAW, is one of the four Kinds of an 
Apparent Deprehenſion of an Offender againſt 
Veniton in the Foreſt : And it is, when a Man 
bath ſtricken or wounded a Deer, &c. by ſhooting 
at hm with a Croſs-Bo or Long-Bow, or o- 
therwiſe; and is found with a Hound or other 
Dog drawing after him to receive the ſame.” See 


" Manzood's Foreſt-Laws, c. 18. N. 9. ST 
| : DOGGER, is a ſmall Ship built after the Dutch 
2 Faſhion with a narrow Stern, and commonly but 
ink one Maſt, See 31 Ed. 3. Stat. 3. c. I. ä 

5 | Hom NAILS are ſuch as are uſed for faſten- 

ing Hinges. 

= DOM BOC. See Domes-d.y Book — 
4 DOMES-DAY Book. When King Alfred divi- 
nd ded his Kingdom into Counties, Hundreds, and 
_ Tithings, he had an Inquiſition taken ot the ſe⸗ 
1 ral Diſtricts, which were diſgeſted into a Re- 
5 iter which was called Dom-Boc; i. e. the Judi- 
* dal or Judgment Book, repoſited in the Church 


of Wincheſter, and thence call'd the — 
to which King Edward Sen. ſeems to refer in the 
irlt Chapter of his Laws. The General Survey 


(ily akenatterwards by William the Conqueror was 
15 ner this Precedent of King Alfred, and ſeems 

but a Corruption of, or rather an Addition to, 

a) be fame Name, Dom-Boc into Domes-day Bool: 

her dd it implying no more than Doom-Book, or a 
715 gitter from which Sentence might be given in 
Mi the Tenure of Eſtates ; ( whence by Latin Writers 
Der. ts called Liber Fudicialit) tis a trifling Etymolo- 
100 y to derive the Word trom either Domus Dei, or 


Drm;-day, that is, the final Day of Judgment. 


__ And it 1s not improper to obſerve ( becauſe no 
F 5 Notice hatli yet been taken of ſo ſmall a Matter) 
2 that the Addition of Dey, or Day, in forming 
oof Domes-day Book from Dom-Boc, doth not augment 
E. the Senſe of the Word, but only doubles and con- 
Right firms it. For the Word Day, in all Idioms, ſig- | 
= tes Judgment: And in the North, to this Day, 


— the a Dayſman is an Atbittator, Umpire; or 1 
1 


ze; 


ly 70 and 1o tis tranſlated in our Engliſh Bible, in Job. 


9. 33. Domeſ-day Bodk therefore- is no more 
the Book of 7udicial Verdict, Decretory Sentence, ot 
Dooming of fudgment. Kennct's Paroth. Antiq. in 


Gloſſ. | N 4 
ORMANT Tree, is a Word. uſed in Archi- 

tecture, by ſome Workmen, for a great Beam 

lying a-croſs the Houſe ; which is uſually called 


a Summer, . W 4 
DORMER, in Architecture, is 4 Windo 
made in the Roof of an Houſe, and it ſtands up- 
on the Raſters. pol | 
DONATIVES, See Beneſce . is 
DOUBLE el, is a Complaint made by 
any Clerk or other to the Archbiſhop of the Pro» 
vince againſt an inferior Ordinary, for his delay- 
ing ol Juſtice in ſome Cauſe Eccleſiaſtical ; 
as to give Sentence, to inſtitute a Clerk preſented, 
e. The Effect whereof is, That the Archbiſhop 
taking Knowledge of the Delay, directs his Let- 
ters, under his Authentick Seal, to all and ſingu- 
lar Clerks in his Province, thereby Commanding 
and Authorizing them, and every of them, to 
admoniſh the jaid Ordinary, within a certain 
Number of Days ( viz. g.) to do the Juſtice re- 
quired ; or otherwiſe to cite him to appear before 
him or his Official; at a Day in the ſaid Letters 
prefixed, and there to-alledge the Cauſe of his 
laid Delay. And laſtly, to intimate tothe Ordi- 
nary, That if he neither perform the —_ en- 
joyned, nor appear at the Day aſſign d, he hun- 
{elf will, without farther Delay, proceed to per- 
form the Juſtice required. And this ſtems. to 
take its Name of Duplex Nuerela, from its being 
moſt times made both againſt the Judge and him 
at whoſe Petition Jaſtice is delayed. Conel's In- 
terpreter. _ | 2 
OUBLE Aſpect, a Terri in Painting: See 
A 2 a „ of | 
DOUBLE Point. When all the Right Lines 
tending the fame Way, with the Infinite Leg of 
any Curve, do cut it in one only Point (as hap- 
pens in the Ordinates of the —_ and in the 
Cubical Parabola, and in the Right Lines which 
are Parallel to the Abſciſſæ of Hyperboliſm-Hy- 
perbola's and Parabola s) then you are to con- 
ceive that thoſe Right Lines paſs thro two other 
Points of the Curve (as I may fay ) placed at art 
Infinite Diſtance. And thoſe Coincident Inter- 
ſections, whether they be at a Finite or at an In- 
finite Diſtance, Sir Jaac Newton ca lis the Double 
Point: And how ſuch Curves as have a Double 
Point are deſcrib'd, ſee under Goves, ., 
DOUBLING the Cape or a Point of Land? 
in Navigation, fignifies to come up with it, pats 
by it, ad lo to leave it behind the Ship: 
DOVETAILING, in Architecture, is 4 Way 
of faſtening Boards or Timber together, by tet- 
ting one Piece into another indentediy, with a. 
Dovetail — or with a Joynt in the Form of 
a Dove's Tail. = 8 
DRAGON Beams, in Architecture, are two 
ſtrong Braces or Strata which ſtand under. a Breatf 
Summer, and meet in an Angle on the Shoulder 
of the King: piece 3311 
DRAGGS, in a Ship, are by the Searttery ac 
counted whatever hangs over the Ship in the 
Sea, or is towel after the Ship in the Water, Cg. 
Such as Gebe, a N, Ke... „ . 
DRAU GH Hooks, are large Iron Hooks fit 
on the Checks of a Cannon Carriage, moe 
vac: 


DUC 


"EAR 


each Side, one near the Trunion Hole, 
other at the Train. Large Guns haye 8 
hooks near the middle Tranſum, to which are fix d 
the Chains which ſerve to eaſe the Shafts of the 
Limbers on a March. 
DRAW Bridges, 


twice the Length of the Gate, 


Plyers a | a Fo 
uare is travers d with 


in N r 
a St. Andrew's Croſs, whic 
iſe, and the Chains which hang from the other 
— of the Plyers, to lift up or let down 
the Bridge, are of Iron or Braſs. : 
DRENCHES, or Drenges (Lat. Brat ſom 
ancient AA. S. ſay, were Tenants in Capite : Such 
as at the Conquelt being put out of their Eſtates 
were afterwards reſtor d by King William, becauſe 
they being Owners thereof, were neither againſt 
bim by their Perions or Councils. Co. on Lit. 
Fol. 6. fays, theſe Drenches are Free Tenants of a 
Mannor. : 
DRENGAGE, was the Tenure by which the 


Drenches held their Lands. | 
DRIFTWAY of a Ship, the ſame with Tee- 


WAY. 5 
DUCT ILITY. Captain Halley, in Philoſ. Tranſ. 
N. 194, gives this further Account of the extreme 
Ductility, and exerting Minutencls of the Parts 
of Gold. "Tis evident, that Gravity is in all Bo- 
dies proportional to the Quantity of Matter in. 
each; this is known by undoubted Experiment, 
ſo that there is no ſuch Thing as a Propenſion of 
ſome wore, others leſs, towards the Earth's Cen- 
tre, ſince the Impediment of the Air being re- 
mov'd, all Bodies deſcend, be they never ſo looſe 
or compact in Texture, with equal Velocity. It 
follows therefore, that there is 7 times as much 
Matter in a Piece of Gold, as in one of Glaſs of the 

ſame Magnitude, (their ſpecifick Gravities bein 

as 7to 1 nearly) and confquentty, that at lea 
6 Parts in 7 of the Bulk of the Glaſs muſt be 
Pore or Vacuity. This ſome Favourers of the 
Atomucal any wy have endeavoured to ſolve, 
rimary or Conſtituent Atoms ot 


ſuppoſing the 

Cid to be — larger than thoſe of other Bo- 
dies, and conſequently the Pores fewer. In or- 
der to examine this, he inform d himſelf by the 
Wiredrawers, that every beſt Donble-guilt Wire was 
made out of Cylindrick Ingots of Silver, four 
Inches.in Circumference, and 28 Inches long, 
weighing 16 Jh. Troy. To guild theſe, they be- 
flow 4 or. of Gold; that is, to every 48 oz, 
Silver, one of Gold. They informed him alſo 

that two Yards of Super-fine Wire weighs juſt 
one Grain. Hence at firſt Sight It appear d, that 
the Length of 98 Yards of Wire is in Weight 49 
Grains, and rat a ſingle Grain of Gold covers 
the ſaid 98 Yards; and further, that the 1000oth 
Part of a Grain 1s above One 3d of an Inch in 
Length, (or longer than a Barly Corn >» which 
Length may actually be divided into 10 Parts, 
and conſequently the 10000oth Part of a Grain ot 
Gold be viſible without a Microſc And 
by reaſon of the Specifick Gravities ot the Me- 
tals, viz. Silver 10 J and Gold 18 3; he found 
the Diameter of ſuch Wire to be 2p3th Part 
of an Inch, andsits Circumference raid Part 
of an Inch; but the Gold did not exceed in Thick- 
neſs 5334czth Part of an Inch. Whence it may 
be concluded, that the Cube of an hundredth Part 
of an Inch would contain above 2433000000 
(or the Cube of 1345) ſuch Atoms. And yet 


and the tho' the Gold be ſtreich d to ſuch a prodigious 


| ut x, yo (even by a Microſcope) thro' any the 
are made after ſeveral Fa- lea 


ions. but the moſt common are made with ccedin 
— and a Foot | 


ſerves for a Counter- 9 joyns the Ends of the 6 Fel 


of | ſide of the Piana. Though the Ear has but a ve- 


Degree as is here demonſtrated, it {till Chews i 
ſelf of ſo even and united a Texture, as not hr 
ler the white Colour of the Silver that lies under 


Pores. Which argues, that even in this ex. 
Tinnneſs, very many of thoſe Atom; 
* 111 lie one over the other. a 
 DULEDGE, in Gunnery, is a Peg of Wood 
th ows Which * 

orm the Round of the Wheel of a Gun Carriage; 
and the Joynt is ſtrengthened on the Out-ſide of 
the Wheel by a ſtrong Plate of Iron called the 
Duledge Plate. 

DUPLEX Querela. Sec Double Quarrel, 

DUPLICATE, is uſed by Compton tor Second 
Letters Patents granted by the Lord Chancellor 
in a Caſe wherein he had formerly done the tame, 
and was therefore - 34, >bcouny But any Tran- 
ſcript or Copy of a Writing may be called 2 
Duplicate, 


V 


E. 


E was a Title among tlie Sarin 
of the ſame Import as Earl among the Day, 
and ſignified an Elder or Stateſman ; iuch an one 
as the Romans called Senator: And to this Day we 
uſe the Word Alderman in the fame Senſe for an 
Aſſociate to the Chief Office in the Common 
Council of any Town or City, and 
for the Chief Officer hunſelt. if 

EAR. The former Account (in Fol. 1.) df 
this Curious Organ not being ſo ſatisfactory as] 
could with it, I have here inſerted Dr. Keills 
Anatomy of the Ear. 

The Ear is divided into the External and In- 
ternal. The External Ear (whoſe Parts have al- 
ready been deſcribed) is compoled of the Skin, 
a Cartilage, and a little Fat. The Skin of this 
Part is thin and ſmooth, it Ricks cloſe to the Car- 
tilage by means of a fine Membrane. The Cart- 
lage is in that Part of the External Ear caſled the 
Pinna ; and the Fat, in that Part called the Lab. 
The Veſſels of the External Ear, are Arterie 
from the Carotidale Veins which go to the Ja- 
lares, and Nerves from the Portio Dura, and ſe- 
cond Pair of the Neck. 

The External Ear is tied to the Os Petroſum by 
a Strong Ligament which comes from the back- 


ry obſcure Motion, yet it has two Muſcles: The 
r{t ariſes from the Outſide of the Frontal Mul- 
cle, where it joins the Crotaphite, and is inſerted 
into the Upper and Back-part of the Pian. 
The ſecond ariſes from the upper and foremolt 
Part of the Proceſſes Mamillaris, and is inſerted 
into the middle and back Part ot the Cancha. The 
firſt ſhould draw the Ear upwards, and the ſe- 
cond downwards and backwards ; ut the con- 
tinual binding of our Earcs when young, deprive 
us of their Ute. The Ute of the External Ear 13 
to gather the Sounds, and to carry them to the In- 
ternal. Its inequalities and Circles do moderate 
the Violence of the Air. 3 
The Internal Ear begins at the Conduit which 
goes from the Middle of the Concha to the Tymp 
num : it is call d Mearns Audiroriuus. It is Carti- 
laginous from the Concha till within a little of the 
Tywpanim, where it is bony ; yet this Cartilagf 
goes not compleatly round, for towards the ＋ 
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its Edges do not meet by above a Line. The 
Fug cocked, — firſt 7 and 


then downwards to the Tympanum. It is covered 


within by a pretty thick Membrane. Betwixt 5 


this Membrane and the Cartilage, eſpecially 
where it is ſlit, there are a great Number of little 
Glands, whoſe Execretory Chanels piercing this 
Membrane, carry a yellow fort of Excrement 1n- 
to the Meatws, which hinders Inſects or any other 
thing to enter the Er. | 

At the further Extremity of this Conduit 
there is a thin tranſparent Membrane ſtretelrd 
out like the Head of a Drum, upon à bony Cir- 
cle which wants about half a Line of being com- 
pleat. The Handle of the Malleolus is tied to 
this Membrane, which it draws ſomewhat In- 
wards, making it a little Concave towards the 
Meatus Anditorins : And there runs a ſmall 
Twig of a Nerve from the fifth Pair upon its In- 
ſide call'd Chorda Tympani; for the Membrane it 
lelf is called Tympanum. : 

Behind this Membrane there is a large 
Cavity called the Barrel ; it is about three or four 
Lines deep, and five or ſix wide. It is lined 
with a fine Membrane, on which there are ſeveral 
Veins and Arteries. It is always full of a puru- 
lent Matter in Children. In this Cavity there 
are four ſmall Bones, of whuch, 

The firſt is the Malkolus or Hammer, fo 
called beczuſe of its Shape. Its Head has on its 
lower Side two Protuberances, and a Cavity 
whereby its nw to the /ncus by 8 
Its Handle, which is pretty long and ſmall, is 
faltcned to the Tympanum. Near its Head it has 
1 Proceſſes, and it is moved by three 

uſcles. 

The firſt is called the Externus; it atiſes from 
the upper and external Side of the Meatus Audito- 
rius, and is inſerted into the upper and longer 
Proceſs of the Malleolus, which it draws out- 
wards. This is neceſſary when Sounds are too 
great, which might break the Tympanum. 

The Second is the Obliquus; it lies in the Ex- 
ternal Part of the Conduit which goes to the Pa- 
late, and entring the Barrel, it is contained in a 
dinuoſity of the Bone by the upper Edge of the 
Tympanum, and is inſerted into the ſlender Pro- 
ceſs of the Hammer, aſſiſting the former Muſcle 
inits Action. f 

The Third is the Inter nus, which ariſes from 
the Extremity of the bony Part of the Conduit 
which leads to the Faxces, and lies in a Sinus of 
the Os Petrrgſurs, till it ſſes over a little Riſing 
of the Bone at the Feneſtra Ovalis, to be inſerted 
into the ior Part of the Handle of the Mal- 
lol. This Muſcle, by pulling the Hamner in- 
wards, diſtends the Tympanum. 

The Second ſmall Bone is call'd Incas, the An- 


the Fourth Bone. There is a ſmall Muſcle which * 


ariſes out of a 1mall Canal in the bottom of the 
Barrel, and which is inſerted into the Head of the 


UTITOP. 

The Os Orbiculare, which is a very ſmall Bone, 
8 on that Side which is reteiyed in 
the Cavity of the Head of the Stirrop, and hol- 
low on the other Side, where it receives the lon 
Leg of the Anvil, which is only joyned to the 
—_ by means of this Fourth Bone, 

Beſides thete Bones, there are ſeveral Holes in 
the Barrel. The Firſt is in its Fore-part neareſt 
the 5 It is the Entry to the Sinus in 
the Mammillary Proceſs. The Second is the Ori- 
fice of a Conduit which opens behind the Palate 
of the Mouth. The Beginning of this Conduit 
1s bony; and its Extremity, which is near the 
Uvula, is membranous. Part of the Air whicti 
we breath, enters by this Conduit into the Ear. 
The Third and Fourth are in the Internal Proceſs 
of the Os Petroſam. The one is called Feneſtr-. 
Ovalis ; the Baſis of the Stirrop ſtands upon it; 
it is the Entry to the Veſtibulum. The other is 
called Feneſtra Rotunda ; it is covered by a fine 
Membrane, inchaſed in a Rift of this Hole ; it 
leads to the Cochlea. 

The Veſtibalum is a Cavity in the Os Petroſum, 
behind the Feneſtra Ovalis; it is covered with a 
fine Membrane : In it _ the Semi-circular 
Pipes of the Labyrinth. The Upper Turning of 
the Cochlea, and the Auditory Nerve, pierces in- 
to it alſo. | 3 

The Labyrinth is made of three demi- circular 
Pipes excavated in the Os Prtreſum; they opeti 
by five Orificcs into the Veſtibulum. That which 
1s called the Superior Pipe, joins one of its Extre- 
mities with one of the nes of that which 
is call d the Inferior Pipe; and theſe two Extremi- 
ties open by one Orifice,but the middle Pipe opens 
at each End by it ſelf into the Veſibalum. 

The laſt Cavity of the Ear is the Cochlea; it re- 
ſembles a Snail's Shell. Its Canal, which winds 
in a Spiral Line, is divided in two, the Up 
and Lower, by a thin Lamina Spiralis The 
Edge of this Lamina is Membranous, where there 
are ſeveral Holes, through which-Twigs of the 
Auduory Nerve paſs from the one Canal to the 
other. The 47 Canal opens into the Vi- 

wer 


bulum, and the into the Barrel, by the 
* Rotunda. 
he Veſſels of the Internal Ear are Arteries 


and Veins from the Internal Caroticls and Fu- 
wars. The Nervus Auditorius enters by the 
ole in the Internal Proceſs of the Os Perroſum. 
It conſiſts of two Bundles, of which one is — 
the other ſoft. Its Portio Mollis is diſtribut 
through all the Cochlea and Labyrinth, and the Por- 
tio Dura 1s beſtowed on the External Parts about 


vil: It has a Head, and two Legs. Its Head has | the Ea 


a Proturberance, and two Cavities, whereby it 
is articulated with the Hammer; the ſhorter of 
ts Legs is tied to the Side of that Conduit which 
goes to the Proceſſus Mamillarii, and its longet 

to the Head of the Third Bone, called 

he Stapes or Stirrop, becauſe of its Reſem- 
blance. Tis of a Triangular Figure, being made 
of two Branches ſet upon a Hat Baſis, which 
lands upon the Feramen Ovale, The be- 
tween the two Branches is fill'd up by a fine 
ttanſparent Membrane; the Union of the two 
Branches is called the Head of the Stirrop, in 
which there is a ſmall Cavity, in which lies 


r. 
Sounds, being gather d by the External Ear 
paſſe through x — ditorius, and bac” 
upon the Tympanum, which moves the four little 
Bones in the Barrel. In like Manner as it is beat 
by the External Air, theſe little Bones move the 
Internal Air which is in the Barrel and Yeſtiba- 
lum: which Internal Air makes an Impreſſion 
upon the Auditory Nerve in the Labyrinth and 
Cochlea, accordingly as it is moved by the little 
Bones in the Barrel. So that, according to the 
various Refractions of the External Air, the In- 
ternal Air makes various Impreſſions upon the 


Auditory Nerve, the immediate Organ or 
Bb 0 earing; 


L 
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«4 Nearing; theſe different Impreſſions repreſent 
different Sounds. | 

See Maria V alralua de Aure Humana Tractatus. | 

- "EARL, ancicntly was the Title given to ſuch 
as were Aſſociates to the King in his Councils or 
rtial Expeditions ; as Comes as to thoſe who, 
foltowed the Magiltrates of Raume, as their Depu- 
ties to execute their Offices for them; and this 
Title dicd always with the Man. The old Way 
of making Earls was only Cinftyram Gladii (mi- 
tatus, without any formal Method of Creation. 
But William the Conqueror, jaith Cambden, gave 
this Dignity in Fee to his Nobles, annexing it 
to ,this or that County, and allotting them a 
Froportion of Money, ariſing from the Prince's 
Profits for the Plcadings and Forteitures of the 
Province: Now, and long ſince, Earls are made 
by the Kings of England, by their Charters; but 
without any Authority over any County, and 
without any Profir ariſing from thence, bur 
ſome Annual Stipend out of the Exchequer for 
Honor's Sake. The Solemnity of their Creation 
ou may find at large in Sens Annals. Their 

lace is next aficr a Marquiſs, and before a Vi- 
COUNT. wi. 

EARTH. There have been ſeveral Methods 
thought of to find the Magnitude of the Earth. 
As, 1. To find its Diameter, by having the Height 
of ſome very Eminent Mountain, and t Leng! of 
a Viſual Ray that ſhall be a Tangent to the Earth's 
Surface at ſome conſiderable Diſtance from the Top of 
the Hill For the Square of ſuch a Tangent being 

by 35 E: 3.) equal to the Regs, under the 
c 


whole Line made by the Earth's Diameter, and 


e Height of the Mountain together, 1t you di- 


vide DC4 by CB ii e. 


Ly 


E 


the Square of the Diſtance, from the Top of the 
| Hil to the Earth's Surface, by the Hills Height, 
the Quotient wall be the Line CE, (viz.) the 
Aggregate of the Farth's Diameter and the 
Mountains Height ; the latter of which being 
given, the former is ſo. : | 
2. Let a Spectator on t he Top of a high Hill, 
as at (, with an Inſtrument, take the Angle 
DCB; which my belt be done by the Help ot 
the Sun or Moon's being in che Horizon; for that 
Way the Horizon will be the molt accurately de- 
termined. Then the Length ot the Tangent CD 
being lome-how known, in the Right angled 4 
- DC A, the Line D 4 = to the Earth's Scinidi- 
ameter may caſily be drawn, and its Length found 
ae 
„ The Angle ing taken, and th. 
VE a ”; the Eanhs Ra- 


ing exactly known, the Earth's Circumference 


{| Obſervation of her {loweſt or ſwiſteſt 


Mountains Height CB known; 
dius-B A may be had without Knowing the 


Diſtance CD: For in the 4 DC A all the An- 
gles are known, and the Length B C 1s only the 
Exceis ot the Secant C A above the Radius B 4 
or A1 D; wherctore by the Tables of Sines, Tan- 
gents, and Secants, the Radius 4 D will be 
own. | 
There is alſo another way a-kin to theſe, of 
finding a Part, of the Circumierence of a great 
Circle on the Earth, by having the Altitude of 
two high Mountains, and their Diſtance from each 
other. But none of theſe Ways can be depended 
upon, tho they are built upon Geometrical Prin- 
ciples, and are great Inſtances of the due Thought 
and Penetration of the Inventers ; becauſe there 
will be ſo many unavoidable Difhcultics, in the 
different Refractien of the Atmoſphere, in taking 
the exact Height of the Mountains, or the Di- 
ſtance of their Tops from the Earth's Surface in D 
that there can nothing Certain be determi 
trom hence. 24 
The beſt Method therefore to gain this Poin 
is that which Mr. Norwood here in England — 
Mr. Picart in France, proceeded in; which was 
to meature the Diſtance, in Miles, or rather in 
Yards or Fect, between two Places ſituate under 
the tame Meridian, and at leaſt a Degree one from 
another; that ſo the Number of Miles, contain d 
in one Degree of a great Circle of the Earth, be- 


will be eaſily had by * multiplying thoſe 
Miles by 360. And this the French Mathema- 
ticians ſeem to have done ſo nicely, that hardly 
any thing more exact js to be expected. They 
make the Ambit of the Earth to be 123249600 
Paris Feet ; that is, nearly, 131630573 Engliſh 
Feet, or 24930 of our Statute Miles. Whence 
the Diameter mult be 41899310 Engliſh Feet, and 
nearly 7935 Statute Miles. 

EARTH. Dr. Hook, in Op. Poſt. p. 467. faith, 
that the Semidiameter of the Earth, from the 
molt accurate Obſervations that ever were 
made, is 3962 3 Statute Miles; or more cxactly 
20923500 Statute Feet, 

Since 'tis known that the Orbit of the Earth is 
Elliptical, and that its Motion round the Sun is 
ſloweſt in the Aphelion, and ſwiſteſt in the Peri- 
hel ion ; the Conſequence is, that the Places of the 
Earth's Aphelion and Perihelion may be fond by 
Lotion. 
And the Places of theſe Aſpides, as they are called, 
may be found alſo by the Suns Apparent Diame- 
ter; which will be leaſt when the Earth is in 
her Aphelion, and greateſt in the Perihelion ; But 
there being ſome Difficulty in meaſuring this 
accurately, the former Way of finding the Place 


ot the Earth's Apſides is tlie beſt. | 


The Motion ot the Earth's Aphelion is only 
Apparent, and not Real ; but it anſwers to the 
Procellion of the Equinoxcs, which is annually 
about 50 Seconds. 

EARTH. In the Year 1679, an riment 
being ſuggeſted to try, whether the Earth moved 
with a Diurnal Motion or not, by the Fall of 
a Body trom a r Height, alledging, it 
would fall to the Eaſt of a true perpendicular. 
Dr. Hook read betore the R. Society a. Diſcourſe 
on that Subject, wherein he endeavoured to ex- 
plain what Curve the falling Body would 
deſcribe; and in particular, lie aſſerted, that 
the Fall of the Body would not be directly Eaf, 
but to the Sourh EA, and more to the South 
the El. And on teveral Trials made, the BY 
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did always fall to the South-EAfH. Hool Life, in 
1 AR H "1 you ſuppoſe an hea Body to 
A ; ou ſuppoſe an heavy 

dce.cend 15 K the firſt Second of Time, 
Mr. Keill iaith, it follows by Calculation, (See 
Exam. of Burnet's Theory, p. 117, 118.) That the 
Force of Gravity, to the Centritugal Force, in a 
Body placed at the Equator of eur Earth:: 18 as 
2$9 to 1. So that by the Centrifugal Force ari- 
{17 from the Earth's Rotation, any Body placed 
in the Rates will loſe a 289th Part of its 
weight which it would have were the Earth at 
Rel 

And ſince there is no Centrifugal Foree at the 
Poles, .a Body there weighs 289 Ib. which, at the 
Equator would weigh but 288 lb. 

And p. 123. he thews; 5 

That on our Earth, the Decreaſe of Gravity, 
in going from the Pole towards the Equator, 1s 
always as the Square of the Coſine of the Latitade. 

EARTH. According to Sir 1ſaac Newton's 
Principles, Lib. 3. Prop. 21. The Axis of the Earth 
doth, 1n every Annual Revolution of the Earth 
round the Sun, mice incline tonards the Ecliptic, 
and twice return to its former Poſition ; and on 
this Nutation of the Earth's Axis the 
Receſſion of the Equinoctial Points; as 
Mr. Flawftead thinks, the Annual Parallel of the 
tixed 


Stars. | | 

The Annual Regreſſion of the Earth's Nodes, is 

_ 2 ; and the Nutation of her Axis, 
r . 

EARTH. Dr. Gregory, Aftron. Phyſ. & Geone 
„76. That by reaſon of the Figure of the Earth, 
the Equinodtial Points do recede ; and that the 
Axis of the Earth, in every one of its Annual Re- 
yolutions round the Sun, doth twice change its 
Inclination to the Ecliptic, and as often return 
a to its former Inclination of 66 Deg. and 


EAYEL-Pieces, in Painting, are fuch ſmall 
Pieces, either Fortraits or La which are 
inted on the Eafel ; (the Frame on which the 
— places tus ſtraiu d Canvaſs) and are fo 
called to diſtinguiſh them from larger Pictures, 
which ate drawn on Cielings, Roots, or the 
Walls of Rooms. | . | | 
EASEMENT, (Aiſumentum) in the Law, is a 
Service which one Neighbour hath of another, 
by . Charter or Preſcription, without Profit ; as 
a Way through his Ground, a Sink, Oc. and 
this, in the Civil Law, is called Servitus Predii, 
EAVESLATH, in Architecture, is a thick 
ſcather edg d Board, nail d ound the Eaves of a 
Houſe, for the lowermolt Tiles, Slate, or Shin- 
zles to reſt upon. | | 
EBDOMADARIUS, - was formerly an Offi- 
cer, o called, in Cathedral Churches, appointed 
Weckly to ſuperviſe the Regular Performance of 
Divine Service, and other Duties of the Choir; 
and at the Beginning of each Week he drew up a 
bill (which was called Tabula) of the Reſpective 
erſons attending the Service of the Quite, and 
ot their Duties allotted them; and theſe Perſons 
which were entered in this Bill were called /nta- | 
ati. 10 2 not 3 
ECCENTRICITY of -the Earth, in the new | 
ſtronomy, is the Diſtance between the- Focus 
and the Centre of the Eirths Elliptick Orbit: 


| Syllable can be diſtinctiy and Gene retutnei 


the Sun, compared with the two Extreams of the 
Apfides. For ſince the True Felgcity of the Erh 
in her Apbel ion and Perihetion is in 2 Kcriproca? 
— — —— the Sun; and that the 
arent 2 ar Velocity is in a duplicate 
Ratio of ber Dine reciprocal; from the 
Apparent Difference of theſe two Velocitics, tlie 
Difference of the Diſtances, or the double Ec- 
centricity, will eaſily be known. The Eecen- 
tricity of the whole Diſtance is, at a 
bout a . or, more accurately, = 
ECHO. Dr. Plor, in his Natural Hiſtory of 
Oæſordſbire, Cap. 1. diſtinguiſhes Echoes into inch 
as are, 1. Single, which return the Voice but 
once; and of theſe, ſome be called Tozica! ; 
becauſe they will not return the Voice but when 
modulated into ſome peculiar Muſical Note: 
And others Polyfl/abical ; becauſe they will te- 
turn many Syllables, Words, and Sentences 3 
and ſometimes a whole Hexamctet Verſe. ' : 

2. Menifeld or Tawtological, which return Syi- 
lables and Words the ſame oftentimes repeated! 

In the Polyjllabical and Articulate Echoes, the 
Place where the Speaker ſtands is called the Cen- 
trum Phonicum ; and the Object or Place that re- 
turns the Voice is called the Centrum Phonocamp- 
tien. He faith he experienced what Mann 
-wntes in his Echometrie, Theor. 5. That no one 


a 


under the Diſtance of 24 Faces, ar 
120 Feet. But by ſome Experiments I have made 
judge that Di to be too large, as well 28 
that of Mer ſenus, of 69 Feet, to be too little: 


And — ſome Places may return the Voice 
ſooner ſome! later, than others; hich it 
would be worth while to try where there is 4 
Convenience of meaſuring icularly from 
the Cextrum Phonocampticum. When T was about 
16 Years of Age, having Dr. Plor's Book to dit 
rect me, I remember well, that I found an Echo, 
whoſe Centrum cum was on theNorth Side 
of Shipley Church in the Wild of Suſſer; and 
which would repeat diſtinctly theſe Words; in 
the Night ; 4 , 


Os Homini ſublime dedit, cad; | 
Fuſe & Erebtos - - - - < - ..,. = 


eſpecially if you ſpoke the firſt Syltable very 
ſtrong, and all the reſt pretty faſt. I meaſurca 
then alſo the Diſtance very accurately, but the 
Papers are loſt, : and I can pronounce nothiug; 
certainly about them; but only that it was mi 
the fineſt and moſt diſtinct Echo that ever LItiud 
tho I tried the Famous one at Mou lex 
Times, after I weut to Oxſord. 's .C A 
ECLIPSE. of the Sun. In order to obſerre u- 
Eclipſe of the Sun accurately, Mr. Flariſteu G 
rects to caſt the Species of the: Sun throutl: 
good Teleſcope, of a tollerable Length, n 
extended Paper beliind the Ey&Glats ; dnn ie 
far as that the ſaid Species on Eg At- I 
6 Ioches over. And then to Aivide bolt Ich 
Pcripbery of a Citele, «qual to that; and-drawH 
on the Paper, into- 300 gr. tor the better bler- 
ring the Cuips' of each Pbaſis and do tha D 
meter into Digits, ald their Putt by Co 
trick Circles, ſor meaturivig the Quintity & Ui 
obſcured Parts. - Muhen you ioc at an Ee 


ow ta find which, Mr. 1Whi/ton thews-p: 90. of | 
bs P;oleet. Atron. from the Apparent Motion of 
} $761 A VELLI 104 ' 


E 

> -_ Sun, the ve aud readieht way n 
kl to take 4 Liece of plam Loni pn. 

f A yu 1 b oy of Niete 
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Plate, and black one ſide of it over the Flame of 
a Candle; and then look through it at the Sun. 
And it you uſe a Teleſcope, ſuch a black d Glaſs 
mutt be between your Eye and the Eye-glaſs. 

Io determine the Moment of the Immerſion, 
Duration, and other Requiſites of a Solar Eclipſe: 
Vid. Mhiſlon s Prelett. Aſtron. p. 160. and of a Lu- 


' all within the Tube; and when another Hand 


I have often made my ſelf, and find to be very 
truly related there, I is obiervable, that on rub- 
bing the Tube in the Dark, a Licht would be 
produc d; which was greater when the Tube 
was exhauſted of Air, and then fecm'd to be 


or ones Finger was held near the Tube in the 


nar, p. 150. 
ECLIFSES. Tis now diſcovered, that Lunar 
Eclipſes do not ariſe from the yg non of the 


Earth's Body between © and her, but only from 


the Interpoſition of her Atmoſphere. : 
: = e — 22 5 Phenomena of Eclip- 
es, ſee Whiſton's Prelett. Aſtron. p. 135. 
; EDICT, in the Civil Law, 4 any thing that 
the Fmperor eſtabliſhes of his own Accord, that 
it may be generally oblcrved =] every Subject. 
And this differs both from a Decree, or a Prag- 
matick Sandt ion. | | = 
ELASTICITY. The Cauſe of the Elaſticity 
of Fluids, ſuch as our Air, may eaſily be acoun- 
ted for , from their Particles being all endowed 
with a Centrifugal. Force, like what Sir Jſaac 
Newton mentions in Prop. 23. lib. 2. of his Excel- 
lent Principia. And to ſolve the Springineſs or 
Elaſticity of ſolid and firm Bodies, we mult have 
Recourſe to another univerſal Law of Nature, 


Attraction; by which the Parts of ſolid and firm 


Bodies are cauſed to cohere together. When 
therefore hard Bodies are either bent or ffruck, ſo 
that the Component Particles .are a little moved 
from one another, but not quite disjoyned and 
broken off, nor ſeparated fo far as to be out of 
the Power of that Attracting Force, by which 

cohere together; they certainly will, on the 
Ceſſation of the external Violence, ſpring back 
with a very great Velocity to their former natu- 
ral State: Suppoſing, as I ſaid before, that the 
Particles are not ſeparated, by the Flexurr, or the 
Shock, 1o far from one another, as that the Atoms 
of any foreign Fluid can get in between them, and 


| hindcr the Attractive Force; tor then, as toon as 


ever the ſeperating Force ceaſes, the Attractive 
— act, and bring them back to their former 
tate. 

ELECTION, in Numbers, with Regard to 
Combinations, is the ſeveral Ways of taking any 
Number of Quantities given, without having 
hath to their Places, Thus the Quantities 
a, b e, may be taken 7 Ways; as abc, ab, ac, be, 
and a, b, c. | 

See Schooten in his Miſcellanea; and Sirode of 
Combinations. See alto the Word Combination. 

ELECTRICITY. 7H: Phil. Tran. N. 303. there 
is an Account of an Experiment made betore the 


R. S. at Greſham College, touching the cxtraor- 


dinary Electricity of Glaſs, producable by a 
1mart Attrition of it, with tome odd Phœnome- 
na thereon depending: As, that Moiſtneſs will 
at any Time hinder the Electrical Attraction: 
That the Interpoſition of the fineſt Lawn or Muſ- 


ln between the Body heated by rubbing, and the 


Light Bodies to be attracted, will deprive it of 
all Electrical Force: That when the Electrick 
Body (which was a Tube of Glais of 1 : in Dia- 
meter, and N0 in Length) became hotteſt by 
the greatelt Rubbine, it ſent forth Etfluv ia 


might ſenſibly be felt to ſtrike againſt your Face, 
when the Tube was held near it: That exhauſting 
the Tube of Air by the Pump, did alinoſt total- 

ly deprive it of its Electrical Force, tho rubb d 
never lo much; Cc, All which Experiments 


turned round in an Horizontal Poſition: When 


dark, a Light was ſeen to break from it, with a 
{napping Noiſe like that of a green Leaf in the 
Fire, but not ſo ſmart and loud. 
He got alto a Cylindrical Glaſs, and cauſed it 
the Contrivance of a Wheel to be briskly 


this Glaſs, being exhauſted of Air, was turn d round 

its Axis, a conſiderable _ would be produc'd 
by the Attrition of ones Hand on the Outſide ; 
and when the Air was let in, it was ſurpriſing 
to fee, that on the Application of ones Finger to- 
wards the Glaſs, a vigorous my, would be pro- 
duc d, which began at the Finger firſt, and 
leemed to gravitate on it, and was ſenſibly to 
be felt there, at half an Inch Diſtance from the 
revolving Glaſs. And this Purple * was vi- 
ſible, even by Day, or in the Light. Mr. Hawks- 
bee contrived alſo, that ſome looſe Threads ſhould 
be faſtened at one End to a Circle of Wire, which 
was faſtened at Riglit Angles to the Axis of the 
Glaſs, and within it; and then we obferv'd ſe- 
veral Times, that when the Glaſs was ſwiftly 
moved round, and, by that means, ſtrongly rub- 
bed and heated, all thoſe looſe Threads would 
ſtand upright and point directly towards the Axis 
of the revolving Glaſs. 
 Heafterwards fix d the Lower Ends of Threads 
into a Circle of Cork, which was placed at Right 
Angles to the Axis as before, but the upper Ends 
of the Thread hang looſe ; but as ſoon as the 
Glaſs was turn'd round as before, rubbed and 
warmed, the Threads would ſtand up an End in 
the ſame Plane with the Circle they were faſtened 
to; and would point directly from the Axis to- 
wards the inward Surface of the Glaſs ; unleſs 
when moved by the Application of ones Finger 
without ; which would, ſurpriſingly, make them 
bend and point towards it. | 

ELLIPSIS. Io deſcribe this Figure readily by 
means of the Sector. See Analemma, Vol. 1. 

EMBER-WEEKS, are thoſe Weeks in which 
the Ember-Days fall. In the Laws of K. Alfred, 
c. 39. and in thoſe of Cannte, c. 16. they are cal- 
led Tmbren, i. e. Circular s; from whence, 
they are corrupted into Ember-Days': And by 
the Canoniſts they are called, Quatuor Anni Tem- 
pora, the Four Cardinal Scaſons on which the 
Circle of the Year turns: They are the Wedneſday, 
Friday, and Saturday, after — Sun- 
day; after Whicſunday ; after Holy-rood Day, in 
September; and after St. Lucies Day, in December: 
Which fourTimes anſwer well enough to the four 
Quarters of the Year, Spring, Summer, Autumn, 
and Winter. And Mr. Sumner thinks they were 
Faſts inſtituted to beg God's Bleſling on the 
Fruits of the Earth. Theſe Ember-Weeks are 
now chiefly taken notice of on the Account of 
the Ordinations of Prieſts and Deacons ; becauſe 
the Canon now appoints the Sundays next ſuc- 


that | ceeding the Ember-Weeks, for the Solemn Times 


of Ordination. Tho' the Biſhops, if they pleaſe, 
may ordain on any Sunday or Holyday, 
:MBRACERY, 1s thc Offcnce of an 
ceur; to pre- inſtruct the Jury: 
EMBRE, or Embring Day, are thoſe ou 
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Antients call's Quatwor Tempora, and are of great 
Antiquity 1n ch The! ; being obſerved on the 
Wedneſday, Friday, and Saturday next atſer 8 * 
drageſſima Sunday, Whitſunday Hal- Rod Day, 
in September, and St. 5 Day, in December, 
2 and 3 Ed, 6.c. 19. a | 
EMENDATIO, in the Law, 1s the Power of 
amending and correcting Abuſes according to 
ſtated Rules and Meaſures : | 
EMENDATIO Pani, is the Power of Aulnage 
or Ulnage, or looking to the Aſſue of Cloth, that 
it be of the juſt Ell, or due Meaſure. 
EMENDATIO Panis & Cervifie, is the Aſſiae 
of Bread and Beer; or the Power of ſuperviſing! 
and correcting the Weights and Meaſures belong- 


ing to them. 

METICKS. Dr. (pur, in his Book of Fe- 
vers, ſays, the Action of vomiting by a Medicine 
is produc d thus: The Particles of the VIE 
by wedging themſelves into the Orifices of the 
alk; of the Glands which are placed adja- 
cent to the Surface of the Stomach, do Dilate the 
ſame (which by ſome extrinſical Cauſe had been 
contracted) and after the ſame Manner do Diſſalve 
(at leaſt in ſome Degree) the Coheſion of the 
Stagnant Morbifiek Matter, rendring it more fluid, 

conſequently, making its Reſiſtance leſs. 
Now the natural and conſtant Action of the 
Glands being Secretion 5 and the Impediment (by 
the Dilatation of the Orifice, and the Attenua- 
tion of the Fluid) being taken away, or at leaſt 
made leſs 1 natural Momentum of the 
Glands, the Matter muſt neceſſarily flow into 
the Cavity of the Stomach, till it be heap d up 
in ſuch a Quantity (which not being to be done 
in an Inſtant, mutt require ſome Time) as is ſuf- 
ficient (by the united Loathſomneſs and the Vis 
Stimulans of the Emetick) to villicate and force 
the Fibres of the Stomach, - Abdomen, and Dia- 
phragm (by the Communication of the Nerves of 
the Firf with the two laſt) into a violent Con- 
tration, and thereby, throw all, out by the 
Oeſophagus; and this makes all quiet for a while 
till a new and ſufficient Quantity be excerned 
from theſe Glands to _—_ the aforeſaid Con- 
traction. And thus happens à Fit of Vo- 
miting and Quiet alternately, till either all the 


of Vomiting, and the Violent Cncuſſon which is 
produced _ the whole Body, by a Power, 
which, by juſt Computation, 1s not inferior to 
that of 26000 lb. cight, may,” and often does 
take away the Obſtructions in many other Ca- 
nals thoſe which are adjacent to the Sto- 
mach and Gullet ; as we may plainly ſee by thoſe 
valt Sweats which plentiful Fits of Vomiting .. 
occaſion. Emeticks and purgative Medicines dit 
fer only in this, that the Particles of the latter 
do not immediately vellicate the Fibres of the Sto- 
mach, dilate the Orifices, and attenuate the Mat- 
ter contain d in the Glands of the Stomach, but 
act gently, and aſſiſt the natural Motion of Di- 
geſtion, and ſo are carried down into the In- 
teſtin s; and how they operate there, ſee under 
9 atrves. | 
INENTIAL Equation, is a Term uſed by 
the Algebriſts in their Inveſtigation of the Areas 
of Curvilineal Figures; and is fa called, becauſe 
'tis an Artificial Equation, which contains ano- 
ther eminently. See Hayes's Fluxions, 
. 97, &c. | | 
K EMISSARY of a Gland, is the common Con- 
duit, Canal, or Pelvis, in which all the little Secre- 
tory Canals of a Gland do terminate. See Gland 
Animal Secretion. 1 

EMPHYTEUSIS, in the Civil Law, is a Con- 
tract made by Conſent, but created by the Roman 
Law, and not the Law of Nations; by which 
Houſes or Lands are given, to be poſſeſs d for ever, 
upon Condition that the ſhall be im- 
prov'd, and that a ſmall yearly Rent ſhall be 
paid to the Proprietor. The Tenant is call'd, 

EMPHYTEATA, becauſe of hig being under 
£m 28 of planting and 2 oving the 


EMPTIO-Yenditio, in the Civil aw, is that 
Contract, by Conſent only, which we call Buy- 
ing and Selling, whereby the Seller is bound to de- 
liver the and the Buyer to pay the Price 
for chem, according to the Bargain. 

' EMPYREUMA, is that Taft and Smell of 
Fire, which ſome Things, toohaftily diftill'd, te- 
tain, . . 

ENCAUSTICE, is che Art of Enameling. - 

ENCHESON, is a French Word often uſed i 


Morbifick Matter be thrown out, or the Force of | our Law-Books ; and ſeems to ſignifie, the Oc- 


the Emetick is ſo dilated, that it is no longer able 
to elicit the Aforbifick Matter from the Glands. 
And the Str traction in ſo many Muſcles 
and Muſcular Canal 


. 
— 
" . 


caſion, Reaſon, or Cauſe of any Things being 


done. | 


ENCOLAPTICE, is the Art of making Plates - 


as are at work in the Acti | of Braſs, and cutting in the Figures or Letters for 


Monumental Inſcriptions and 
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ENG EPI 
-*. ENGINE for Rowing Ships : The Figure of this Engine being omitted in /. I. is here adde! 


- — — 
- — 


5 » Deſcription. 
The Line the Ship makes. K. Paddles, of which Si 


A. 
B. The water Line. | Eight on each Side the 
C. The Decks. Ship, are with Eaſe Fixed | 
D. The Capſtand Barrs. and Unfixed into the faid __ * / Y 
E. The Capſtand. Drum-heads. TV 
F. A Wheel on the Drum- L. A Piece of Iron, to which | + © 

head of the Capſtand. aLuff-Tackle may be Fix d FI 
G. A Trundle-head on the] to lift thoſe- that are too 

Wheel. Heavy for Mens Strength, 
H. An Iron Bar going thro' round each of which, by 

the Trundle- head, and cho-| taking half Turns with a 
rough the Sides of the Ship. | Cord, you make a Com- 
I. Two Drum-hezds like thoſe} plear Wheel on each Side 


on the Capſtand. the Veſſel. 


. 
| © 


| 


| 
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ENGLECERY, Engleceria, is an old Word it was taken awa 14 E. 3.4. 
ſignifying to be an Exgliſhman: For in the Time | ENURE, in . Lan, Sete branifie to take 

the Danes, if a man were Oy flain or place or Efle& or to be Available. As a Releaſe 
murdered, it was accounted * which ſhall Enure by way of Extin ent; anda 7. 
Word then comprehended every Alien, until | Releaſe made to a Tenant for Term of Life, they f N 
Engletery was prov d, that is, till it was made | (ay ſhall Enure to him in Reverſion. E 
5 * he was an a2 +455 — 9 | fa ge > is a Cres . hs 
ib. 2. trat. 2. c. 15. fol. 1 ut there being olution of the Periphery of a Circle alto 
— Abuſes and —1 this Zales _ Convex 


E QU 


8 — — * 
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or Concave Part of another Circle ; which 
— this other Circle is call d the Baſe of the 
Epicycloid ; as in this Figure, D B is the Baſe of 


the E N V its Vertex; Y its Axis; 
DP If of the Exterior Epicycloid ; made by 
the Revolution of the Semicurcle VL B, (whic 
is called the Generant ) along the Convex Side of 
the Baſe DB: As DPU 1s the Interior Epicy- 
:loid, formed by the Generant's revolving along 
che Concave Side of the Baſe. —@ 

How a Portion of this Epicycloid is ſquarable, 
Sce Phil. Tran. N. 217, by Mr. Caſwell, and in 
Phil. Tran. N. 218, you have a general Propo- 
ſition for meaſuring the Areas of all Cycloids and 


kind of Curve, as alſo to find the Areas of Cy- 
cloidal and Epicycloidal Spaces. See Hayes s 
Fluxions, p. 210, &c. 

EPISCOPALE O., See Epiſagalic 

EPISCOPALIA, are Synodals, Pentecoſtals, 
and other Cuſtomary Payments, from the Clergy 
to their Dioceſan Biſhop; which Dues were for- 
merly collected * 7 ural Deans, by them 
ttanſmitted to the Biſhop. 

Theſe Cuſtomary Impoſitions were called On«s 
Epiſcopale, and were by ſpecial Priviledge remit- 
ted to thoſe free Chapels as were built on the 
Demeſne of the King, and exempt from Epiſcopal 
juriſdiction. <4 | 

EQUATED Bodies. On Gunter's Sector there 
are ſometimes placed two Lines, — one 
mother, and called, The Lines of —— odies : 
They lie between the Lines of Solids and - 
ficies, and are noted with the Letters D, J. C, S, 
0, 7, for Dodecahedron, Icoſihedron, Cube, 
Sphere, Octahedron and Tetrahedron. 


Their Uſes may be theſe ; 2 4 

1. The Diameter of a Sphere being given, 
to find the Sides of the 5 Regular Bodies, ſe- 
verally, equal to that Sphere, 

2. The Side of any of the Bodics being given, 
o find the Diameter of the Sphere, and the Sides 
o the other Bodies, which {hall be leyeraNy to 
le tirſt Body given. 3 HAS 

If the Sphere be firſt given, take its Diameter, 
and apply it over in the Sector in the Points S, S; 
Vany of the other Bodies be firſt given, apply the 
dale of it over in its proper Points: So the Paral- 


ae 


Bodies, thall be the Sides of thoſe Bodies, equal 
kverally to the firſt Body given. 
EQUATIONS. Captain Halky, in Philo. 
Tran). NV. 190. p. 38, gives an Account ot the 
Number of Roots in Cubick and Biquadratick 
Lquations, . together with their Signs and Lunns. 
nd in N. 210, he gives a Method for the Ex- 


Epicycloids, How to find the Evoluta to this 


lels taken from between the Points of the other | 


Previous Reduction. 4a © 

In NM. 30g, there is an Analytical, Getine- 
trical, Mechanical, and Univerial Method for 
the Reſolution of Cubick and Biquadratick Equa- 
tions, by Mr. F. Colſon. And an Analytical 
ſolution of ſome Equations of the Þ Fa 5, 7 9, 
and Superior Powers; and fo on Infii 
Finite Terms, and in ſuch a Method as Cardar 
uſed for Cubicks. in = 

Dr. Gregory, in the Preface to his excellent Ox- 
ford Euclide, in G. L. ſhews, that from the Sotli 
and 87th oF 5 of Euclides Data; even Bid 

uadratick Equations, where the 24 and ath 
Gant * wanting * — = a 
ratic tons may be, by the ad 
85th Pro Gio of the * Data. . 85 
: Auratus, is uſed to fignifie a Knight 
which is called Auratis, becauſe antiently none 
but Knights might guild or beautiſie their Ar- 
mour, or other Habiliments of War, with Gold. 
However, in Law, this Term is not uſed; but 
inſtead of it Miles, and ſometimes Chevalier. 

EQUILATERAL — It the Tranſverſe 
Diameter of 712 4 be cqual to its Parome- 
ter, then all other Diameters will alſo be 
equal to their Parameters: And tuch an Hyper- 
bola as is this, is called an Equilateral, whoſe 
Aſymptotes do always interſect each other at 
Right Angles in the Centre. a 

TY, is of two Sorts, and thoſe of Con- 
trary ; for the one doth abridge and take 
from the Letter of the Law; and the other doth 
enlarge and add thereto. 

The firſt is thus defined ; Tis the Currectiun 0 
the Law made generally in that Part wherein it fails; 
which is a Correction much uſed in our Law: 
As ſuppoſe an Act made, That whoſoever does 


| ſuch a Thing, ſhall be a Felon, and ſufter Death: 


Yet if a Madman, or an Infant who hath no Dit- 
cretion, do the ſame, he ſhall neither be a Felon. 
nor ſuffer Death. * 
The other Equity is defin d, to be an Exten- 
fron of the Words of the Law to Caſes une xpre ſi d, 
55 having the ſame yo ſo that when one 
, Thing is enacted, all other Things are ſo too, 
that are of the like Degree: As the Statute, which 
' ordains, that in Action of Debt againſt Exccutors, 
he that doth appear by Diſtreis ſhall anſwer ; 
doth extend by Lquity to Adminiſiratars ; tor 
ſuch of them as ſhall appear firſt by Diſtrets; 
ſhall anſwer by Equity of the ſaid Act: Qui 
ſunt in _ nere. Cow. Interpret. 
EQLI AL General ion. There is ſcarce a- 
2 thing ſeems more to countenance Equivocsl 
neration, than the Production of Worms, &c. 
in the Bodies of Animals z. and yet Mr. Ando, in 
his Diſcourſe de Ia Generation de Vers dans le Corps 
de I Homme, Paris, in $20. 1720. ſhews, that 
breed there by a Seed which finds Entrance ſoine 
how into our Bodies; and in Particular, he 
thews, that the Cron or Hand- Worm iſſues per- 
tectly from its Egg, and after that grows 4nten- 
ſibiy. He judges that the Eggs of ſmall Intects 
enter our Bodies by the Air we breathe, and in 
our Feod ; and that they are hatch'd there, on- 
ly when they find an agiceable Heat and Diipo- 
lition ot the Humours and Parts. 


N. 237. that the Beavers or Bearing Buds of 
Fruit Trees are tull of Aiperitics, and not 10 
| {mootl: in their Bark as the other Parts ot the 

re 


traction of all Roots out of them without an} 


ntely;.2 


| Dr. George Garden hath obier vd, See Phil. Tran. 


at Sea. Reg. Orig. Fol. 194. For 


the Four Eſquires 0 


1 4 
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Tree; and that if aſter Harveſt you look on 
theſe with a common Microſcope, you will find 
the Cavities there full of Eggs of an oblong Fi- 
re, and of a Citron Colour; eſpecially, in 
uch Tears, and in thoſe Trees, where the Cater- 
pillers have been numerous. From whence he 
concludes, that we ſhould not ſay Inſects are 
bred out of Corruption equivocally, and not 
ex Ovis, only becauſe we cannot diſcern the par- 
ticular Manner of their Propogation. See Inſetts, 
Mr. Kay taith, it ſeems to him to be moſt proba- 
ble, that there is no ſuch Thing as Spontaneous or 
vocal Generation; but that all Inſects are 
the Natural Iſſue of Parents of the ſame Species 
with themielves. Fr. Redi, in his Book de Gener. 
de gl Inſerti, hath, I think, cleared up this Point, 
— ſhewed there is no Generation of Animals 
ex Materia Putrid a. And Dr. Lifter hath own 
an Account of the Inſects bred in the By-Eruits 
and Excreicencies of Vegetables, in Phil. Tran. 
N. 71, 72, A 
Mr. Willoughby accounts for the Ichnexmon Waſps, 
and the Manner of their laying their Eggs in the 
Bodies of other Inſects ; as of Caterpillers, Cc. 
Phil. Tranſ. N. 76. 


Dr. Lifer, in Phil. Tramſ. N. $3, hath refuted |S 


the vulgar Notion, that Horſe-hairs thrown in- 
to Water will become animated Bodies; and 
thews, that the Appearances of that Kind are 
Hair-Worms actually bred in the Bodies of other In- 
ſetts, as of the Common Black Beetle, &c. 
ERRANT, in our Law, is the ſame as /rine- 
rant, being attributed to Judges that go the Cir- 
cuit; and to Bailifts at large. 
ESCAMBIO, is a Licence granted to one, for 
the making over a Bill of wy, to another, 
y the Statute 
of 3 K. 2. c. 2. no Merchant ought to exchange or 


return Money beyond Sea, without the King's 


Licenſe. 

ESCAPE, ſignifies, in the Civil Law, a vio- 
— or Privy Evaſion out of ſome Lawtul Re- 

int. 

ESNECY, Aſueccia, in the Law, is a Prero- 

tive given to the eldeſt Co- partner, to chuſe 

ſt, after the Inheritance is divided. | 

ESPICURNANTIA, is the Office of Spigurnel, 
or Sealer of the Kings Writts. 

ESQUIRE, in French Eſcuier, i. e. Scutiger, 
was originally ſuch an one, as attending a 
Knight in Time of War, did carry his Stucld. 
But now it ſignifies a Gentleman, or one that 
beareth Arms as a Teſtimony of his Nobility or 
Gentry; and is a meer Title of Dignity, next to 
and below a Knight. They who claim this Ti- 
tle now are, all the —ů Sons of Noblemen; 

the King's Body; the eldetf 
Sons of all Baronets, Knights of the Bath, and 
Knights Batchelors; thoſe that ſerve the King 
in any worſhipful Calling; ſuch as created 
Eſquires by the King with a Collar of S5. of 
Silyer : The Chief of ſome Families are allo 
Etquizes by Preſcription : Thoſe that bear a- 
ny Superior Office in the Common-wealth, as a 
Juſtice of Peace, while in Commiſſion, and Ut- 


ter Barriſters, Cc. : 
ESSAY Huch, is the Miners Term for a little 


Trench or Hole which they dig to ſcarch for 


Shoad, or Oar. See Tin. : 
ESSENTIAL Oils of Vegetables, are, according 


to the Chimiſts ſuch as are drawn from the Plant 
min Limbeck, by the Help of Water. 


ER 1 wn — _ Sterling, 
e faine with Huſe 

Houſe Bote: Which lee. : þ — 

RANGERS, in the Law, are ſometimes 

taken for ſuch as are not Privies or Parties to the 

levying of a Fine, or making of a Deed ; and 

— tor chole that are born beyond the 


ESTRAY, ſignifies Tame Beaſt, found 
within any Lordſhip, "ol not ond by any 
Man ; in which Caſe, being cried, according to 
Law, in the Market adjoyning, if it be not 
claimed by the Owner in a Year and a Day, it 
15 the Lord's of the Soil. ; 

EVENINGS, was formerly the Deli at 
Night or Even, of a certain Portion of Graſs 
or Corn to a Cuſtomary Tenant, who performs 
his wonted Service of Mowing or Reaping for his 
Lord, and at the End of his Days work, did ule 
to receive ſuch a Quantity of Graſs or Corn to 
carry Home with him, as a Gratuity or Encou- 
ragement for his Bounden Service. Kennets Pa- 
roch. 18 | 

EVICTION, in the Civil Law, is a Recove- 
ry of the Title to any thing fold by a Stran- 


cr. 
EVOLUTA. Sce. in /nvolwte and Evolute Fi- 
gures, in Vol, I, 

EVOLUTION. The Equable Evolution of 
the Periphery of a Circle, or any other Curve, 
is ſuch a gradual Approach of the Circumference 
to Rectitude, as that all its Parts do meet toge- 
ther, and equally evolve or unbend ; ſo that 
— — becomes 1 a = Ark of a 
reciproca cater Circle, till at 
=y - rus Line. f W 8 

n Philoſ. Tranſ. N. 260. p. 445. you have 2 
new Quadratrix to the che Gund this 
Means, ng the Curve deſcribed by the Equable 
Evolution of its Peri _ 

EUSTACHIAN abe. The fame with the 
Aqueduttus T allopii, See Tuba Euſtachiana. 

ACTION Secular, was any Sort of Tax or 
Impoſition formerly paid by ſervile and feudato- 


SSL © — = = wy 


ry Tenants, ; 
EXCEPTION, in the Law, is a Stop or Stay Ml 1 
to an Action; being uſed in the Civil and Com- bi 
mon Law both alike, and - in both divided into 0 
— and Peremptory. „ 
EXCLUSIONS. The Abd of Exelaſm is Wl l 
a Way of coming at the Solution of Problems 
(in numerical Caſes) by previoully ejecting or wy 
excluding out of our Conſideratio ſach = 


bers as are of no Ule in ſolving the Queſtion ; — 
and whereby conſequently the Proceſs may be cp 
regularly and judiciouſly abbreviated. * 
An Account of which Method, Mr. Frenicle 
gives, in the Owvrages de Mathematique, Oc, in 
Fol. Paris 1692. 
EXHIBITI N, was anciently an Allowance 
for Meat and Drink, ſuchi as the Religious Ap- 
piopriators made to the poor depending Vicar. 
And this Word is fill retained in the Colleges ot 
Oxford and Cambridge, in nearly the ſame Senle. 
EX OFFICIO. By a Branch of a Statute 
I Eliz. 1. The Queen, by her Letters Patents, 
—_— authoriſe any Perſons, Cc. to adminilter 
an Oath Ex Office; whereby the ſuppoled Offen- 
der was forced to contels, àccuſe, ot clear him- 
ſelf of any Criminal Matter, Cc. But this Branch, 


Car. 1. c. 11. 


relating to the ſaid Oath, is repeal d by St. 17. 


EYE 


FAL 


PLETORY Fate. Ste Faffice.  - | ble of diſtinglliſhing the Parts of Oger that 
| ie 110 fic as pattake | are ſmaller con y Obje& 


both of the Nature of Ager ich and Tranſcendent 


ies, Th rtake of the former, becauſe 
conſiſt of 2 Finite Number of Terms, tho' thoſe 
Terms themſelves are /ndeterminate: And they 
are in ſome Meaſure Tranſcendental, becauſe they 
cannot be Algebraically conſtruc We 

EXPO TIAL —.— are ſuch as Sir I. 
Newton calls Geometyice Irrational: ; they are ſome- 
times alſo call d Tranſcendental. | | 

EXPONENTIAL Quantities, are ſuch whoſe 
Exponents are indeterminate, variable, or flow ii 
Quantities; and the Quantities are of ſevera 
Degrees and Orders. nent is a 


— E. SOR Ov at tn lag 


hen the Expo 
ſmple indeterminate Quantity, tis called an Ex- 
ponential of the firſt or lowelt L WP 

When the Exponent it ſelf is an Exponential of 
the firſt Degree, then the Quantity is an Expo- 
* of the * 2 —9 9A Wer 

Thus is an nenti r{t Degree; 
decauſe the Quantity 3 is a ſople flowing Quan- 


tity, But is an A Quantity of the 
— Degree; becauſe y* is an Exponential of 
3 3 
the firſt Degree. So alſo is an Exponential 
fig * |. 
of the Third Degree; the Exponent y being one 
of the ſecond. | 

See D. Bernoulli's Traſtatus de. principiis Calculi 

nentialis : And Craig's Correction alſo of a Mi- 
e in it; in Phil, Tranſ. N. 245. p. 37 | 

Hayes Fluxions, p. 306. Where are Rules to 
find the Fluxions of Logarithmi and of Powers, 
when the Exponents are Flowing tities. As 
alſo how to conſtruct Exponential s, and to 
determine their Tangents. By NS 4 

EXPROMISSOR, in the Civil Law, is one 
that diſcharges the firſt Debtor, and takes the 
Burden upon himſelf. ? 

EXTEND. To extend, 1n a 1 Senſe, ſig- 
nifics the valuing of Lands and Tenements of 
one bound by Statute, &c. and hath forfeited 
tis Bond to ſuch an indifferent Rate, as that, by 
the yearly Rent, the Obligator may in tune be 
ur his Debt. END 1s 

REMITIES, of the Figures in Paintin 
re the Head, Hands, and Feet; and theſe ſhou 
be drawn with more Nicety and Exactneſs, or 
more terminated than other Parts; and muſt 
help, — that Means, to render the Action more 

eſſwe. 

EYE. Dr. Hook, in his Poſthumous Works, p. 12. 
lath,That the diſcerning Power of the Eye, is not 
apable of making Diſtinction of Parts, when 

are ſmaller than the 
Wood ; which he found by this Experiment : By a 
convenient Len, he brought the Object fo near 
the Eye, that the croſſing, of the Nies in the Eye 
Ws about the middle Space between the viſible 


RE & = & A. 


* 


* 


* 
1 


„ F 7 ., 


8 


eg = 


of e of the Object, and the Bottom of his Eye; 
nts from whence it followed, that the Picture of the 
tier nible Part of the Object was as big as the Thing 
en- "preſented ; and the Eye bong WH at molt but 
im- 22ble of ſeeing or diſtinguiſhing thoſe Forts; 
ich, Wl * Sllows, that it the Cauſe of that Diſtinction 
17: be from the Ends of the Filaments of the Optic 
Nerve, as Deſcartes ingeniouſly ſuppoſes , the 

LE- ilaments can't be ſmaller than the Microſcopi- 


al Pares of Wood ; and that the Eye is uncapas | 


to the 


ſmall Pores of, 


thoſe: So that any Object being 
ſo far remov'd from the Eye, as chat its Picture 
on the Retina ſhall be leſs than. a Microſcopical 
Pore, will become inviſible; at leaſt if it be but 
of a dull Radiation; for if it be of a bright one, 
as the Stars are) the whole Filament is moved 
having one Part of it powerfully ated on; 
and ſo we have a Senſation of the Object the 
ſame as if it were much bigger. And this ſeems 
to be the Reaſon, why the Stars appear to our na- 
ked Eye many thotiland Times bigger than they 
really are, and even as big as thro a long Telel- 


of 


cops And $14) he faith, that if by the Help 
Glaſſes, ye can. be made capable of col- 
lecting a much 2 Quantity of Rays from a 
Point, and make them meet iit the Retina, tis 
not improbable, but that a much greater Number 
of Bodies may be diſcovered to be Radiant, which 


are now not ſuppaſed to be ſuch. 


By Statute 5 & 6 E. 6. cap. 4. dis enacted; 
That whoever: ſhall malitiouſly ſtrike any 
Perſon witli a Weapon in the Church or Church+ 
yard, or draw it there with an Intent to ſtrike, 
{hall have one of his Eats cut off; or if he have 
no Ears, ſhall be burnt on the Cheek with an F; 
that he may be known for a common Fighter or 
8 -. | 8 $11 | 

FABRICK Lands, are Lands given to the Re- 
building, .Repair or Maintenance of Cathedrals 
and other Churches, and mentioned in the Act of 
Oblivion, 12 Cay. 2. c. 8. Formerly every one al- 
moſt 11 by his Will ſomething, more or leſs, 

abrick of the Cathedral, or his Pariſh 
Church, and theſe were called Fabrick Landi; and 
by the Saxons, Timber Lands. 

FACE prolong 4, in Fortification, is that Part 
of the Line of Defence Razant which lies between 
the Angle of the Shoulder and the Curtain ; or 
tis the Line of Defence Razant diminiſhed by the 

ngth of a Face. : - 

FACIA'S, in Architecture, as the Workmen 
call it, (for it ſhould be ſpelt Faſcie,) are nothing 
but broad Lifts or Fillets, and are commonly 


made in itraves, and in the Corners of Pe- 
deſtals. In Brick Buildings, tliey call the jut- 
tings out of the Bricks over the Windows in all 


Stories but the higheſt, by this Name; theſe are 
ſometimes plain and ſometimes moulded ; and 
this moulding is only a Scima Reverſe or an 
O.. G... at the Bottom, and above this are two 
lain Courſes of Bricks, then an Aſtragal, and 
ſt of all, a Boaltine; which the Workmen call 
a Bowltrea and a Boltel. 
 FACK; in a Ship, is any one round of a Ca- 
ble when it is quoiled up out of the Wax. 
FAGGOT, in Tunes of P — ws 2 
Badge worn on the Slceve of the Upper Garment 
of ſuch Perſons as had recanted and abjured what 
the Powers, that then were, did call Herely ; 
which was put on alter the Poor Wretches had 
carried a Faggot by way of Penance, to ſome ap- 
pointed Place of Solemnity. And ſometimes they 
interpreted the Leaving oft this Badge of the Fag- 
got to be a Sign of Apoltacy. . . 
FALDAGE, Faldaginm, is a Privilege which 


anciently ſevetal Lords reterved to themſelves of 
| eee ſet· 


FIB 


FIR 


ſetting up Folds for Sheep in any Fields within 
their Mannors, the better to manure them; and | and 
_ not onl _ their own, but their Tenants 
Sheep, w ey called Sefta Faldæ. This Fal- 
dage 1n ſome A they call a Fold Courſe or Free- 
fold; and in ſome old Charters tis called Fald- 
1 rn 
or ee, Was a 
paid ſome Cuſtomary Tenants anciently that they 
— have ye to ſold their Sheep upon their 
own Ground. 
FARDEL of Land, according to ſome Wri- 
A the 2 rt, of a Yard Land; but Nay, 


7. ſaith, two Fardels 

of and wa — an, P57 24 four Nooks a Yard 
FARDING, or Farthing of Gold, ſeems to 
have then a Coyn uſed in ancient Times, con- 
taining in value the 4th Part of a Noble, vic. 


Twen in — In Wei the 6th | they 
Part 2 an Ounce of Gold, dar , of five | min 


Shillings in Silver. This Word is uſed 9 H. 5. 


c. 7. and there appears to have been a Coyn as 
well as the Noble and Half Noble. 
FARDING-deal, or Farundel of Land, was 


"FASTING Men, Homines habentes. An old 
Term which ſome will have to fignifie Men of 
Repute and Subſtance: But 'tis more probable, 
that by ĩt —_— * rather Pledges, Sureties, or 


Bo according to the Saxon 
Cultom, were YT" bound to for one ano- A 
_ ble Behaviour. 


EBRAYE. See Falſe + 7 
FEATHER Edg'd, is a Term uſed by Work- 
men for ſuch Boards as are thicker on one Edge 
or Side than on the other. 
FELLOWS, in Fortification, are ſix Pieces of 
Wodd, each of which form an Arch of a Circle; 


and theſe, joyned all together by Duledges, make 


an entire Circle; — theſe, with 12 8 — make 
Their Thickneſs 


the Wheel of a 
15 uſually the Diameter of the Ball of the Gun 


— tor for, and their Breadth DD 


"FEODARY, Frodaatorius, was the 
Title for the Seneſchal or Prime Steward, wha re- 
ceived Aids 3 Herriots, &c. Sex ſuch 


Cuſtoma Fees due to an Lord. 
FIBRES. Th 


ere are Diviſions and Di- | They 


nin&tens of Fibres, beſides thoſe two mentioned 
in Vol. I. For, according to ſome Authors, there 
are in an Animal Body, Carnoics, Membrandus, 
Cartilaginous, Tendinous, Offcous, and Nervous Fi- 
bres, according to the Matter of which, they con- 
ſift. The Carnous Fibres, of which the Fleſh is 
compoſed, are vaſcular and hollow, being full 
of little Cells: — * re called File emotrices, be- 
— they are the 


There i is a Difference alſo among Fibres,” as to 
their Situation and Courſe, For on thoſe that run 


lengthwiſe in Right Lines, are called Strait Fi- 


bres : Thoſe that run about ſome Part, as thoſe 
do that form Sphinter Muſcles, are call'd Circular. 

Thoſe Fibres which croſs Strait ones at Right An- 
gles are called Tranſverſe; but thoſe which inter- 
lect them at any other Angles, Oblique Fibres. 


FIDE F«ſor, in the Chil Law, is the fame | which 


in the Ellipls 
| — H pobols, called = FRure of that Diame 


jef Organs of Muſcular Mo- Saxon, 


w__ * or, 's Sponſor, —_ 
T is, — ohe that 2 


I 
hamlet i the fame = with 2 Een 
ter Security eduor or pull uur. 
FIELD-Colos Colawrs, are {mall Hags about a Foot 
and half Square , which are carried along 
—— 
out 0 
Batta ions of an Army. mc 
FIELD-Pieces, are mal Cannon which ar; 
| uſually carried along with an Arwy in 1 5 . 
ſuch as 3 Pounders, Minjous, Sa 
ders . and 12 
thele being Imall and lieh, ate caſt] — 
is a Staff carried by 
tis about the Len _ ; Halber, wu a Se 
at the End, 4 See 
Grid on he the Cock NE a om ck; i 


theſe, the Gunners ſcrue in L. 
| — e r 


the Field-Sraffs 
5 Rails, 1 25 are thoſe that are 
on Bane nach of the T 22 
a with Hances or Fal 
22 ta the Quarter Deck, and to the EE 


Gan 
eU The Rectungle under any Diame. 
ter and its proper Parameter, is, in 


tex. la Hire Lat. Cox. 
FINERY, is the Name Arbe one of the Fixes in 


in an Iron werk. 


the 
Mr. 
Force of Fire fopply a that of Men —— i0 


ww 


—— whether or Service. in War, u 
and 8 | 


them. 
FIRME, the fame with a Farm, os Land and 


Tenements hired at. a certain Rate. But it ay 
ciently ſignified the Rec and Entertain 
of the King, or any other Lord and. his Retinue; 


and frequently in the Doomſday Book, 2 
dition of Tenure Was 4 


pro form 


RL Prue LY are the Profits « 
every Bencfice for one Year Ly->y the Rs 
formation 8 Las — 4 SHE 2 * n 

* And th 


tran 
— — any — Li 


_— 


vide" Filer inte e eee Kind, 


EIT 


FIS 


ys or compounds for it, on N 
I the double Value thereof. 
therefore, before his Induction, (or 1251 1 
1 o himſelf, with one Friend of the Ciy 
Lon Inns of or Parts a 
2 two ſuch Friends for by tothe Firſt Fry 
— and there rde into Band. 05 
— x of his Bencfice 75 cars 


— uin 42 1 Half. ayments. 
__— enth 2 ole. ach er. 


in the 
cauſe _ mult. 
Formerly — 


Pagmentag : 
8 DO, 2 mo 


Book, ne: —.— — 2 
le with Arrea 


I — 


12 2105 125 of Her pre 


* w_ from — 1 Palette, and — 
ently, by 27 H. 8. 4. 8. is unpower'd to to 
Ain his Predeceſſors Goods being 
_— and hath —_ a g ans on 28 at 
inſt him, — 
* Bloct, in a Jup, is the Block which is 
hung in a Notch at the End of the David, 
—— ab '/hawle up the 


DISHES. Rondeleting diſtinguiſhes Fiſhes, from 
the Places where they are found, 1e Fiſh, 


River Fiſh, and Late or Pond Fiſh ; and of theſe 
he makes ſome Subdiviſions, © But Mr. Wil- | 
loughby faith rightly, That Fiſhes are much bet- 


aceans nd 

* 5 . Ed . v 

therefore call d the Fen 3 1 
Breath like Quagrupeds, they copulate allo a 


conceive and bring 
alive, whom they ſuckle with their W | 
Cartil aginows Sort, are produc d from lar 
s like Birds, which are excluded the W 
like thoſe of Birds. 


The \Spinows 4 Ovd ou but their 
Eggs a b ſma and ve pine up and 
down in hae ehrt . it. 4 


But he thinks it would be yet 

or den s 
breath with Lungi, and into ſuchi as Breach with 
Gils, And then, to ſuhdivide thoſe» that breatb 
ith Gill, not into Cartilagiper, ani S inote, but 
1 N 01 and Qviparonf, - > nnd 
/Fviparons Kind, "ter rh write 
ries in into 
155 1 0 


ueli as * bee, Ra * fo | 

al who 2 1. ions he 55 15 bis Chapter 

tilaginous Fiſhes in 

The Oi . breath nith Gil, are 
the molt — and — he ſubdivides in- 
to ſuch” as are what we uſually call Har Fiſh ; 
and uh * ſwim with their upright, or at 
gles to the H 
be Mas or Flat r. nd, called uſually 
ani Spinoſs, are either Ga 28 as the & 


Kr Paſſeres ; or Longi 
Such as mth. t 5 ci 
* and Smooth, and without Scales, as the Eel 
Kind ; or Shorter and leſs Smooth: And theſe 
have either but one Pair Gas Fins at their Gills, | 
which are call'd Orbes and Congeneres.; or clic an- 
ther Pair of | Fins allo on — Bellies And tlus 


rs of as Carp, Tench, 8c 


wr: prickl 


AULA | 


tor divided by ah He 5 AN p 
ih 4. Gta Ru fo Spier, the Priclled 


7. Catulus minor, the 


1. Rhombus Maximns 
an B F 


haye no b Fs ontheir Backs bur K and 
their Barks | as have Pricky Zine cas 


Thoſe Fiſhes which have only Soft and Flexile 
Fins dn their Backs, may be divided into ſuch as 
is | have Three, Tao, or but One ſingle Fin there. No 
Fiſh but the A cl have Three Fins on their Backs. 

; Fiſhes with Tus Eins on their Backs, are either 


the Truttaceons or Trout Kind, or the Gobionite, or 


Lach or: L or Guggres Kind, 

bat one t Back Fin, are of Sorts; 
Hegi Kind have one long continued Fin from 
Head to Tail, as the Hipparss of 2 &c. 
The ſecond have this Fin, dnt and placed 
juſt in the Middle of their Back; 


Marine, as' 


rile as thoſe we 


by [aha 


vine ak . Flavia- 
Nen FI ; ſich 


Such. Fiſhes: r hire Prickly Flow di thei 


| Backs, are of two Kinds: 


1. Such as have Two Prictly Fins on their Backs; 
na ts one the Anterior Zola of theit Fins are 


2. is fave bit one Prickly Fin there. 
Mr. wii this Ca our 
e 8 talogue of 


I, Of the Long Cartilaginous Kind ; ate the 
I. Canis Carcharins, or Lamia ; the White Shark. 


2. Galen Glaucus Rondelerii, the Blew Shark. 
3: Canis —_ Rondeletii; called a Tope, in 


Dog or Hound 

F. Galen ſe Mult levi, tlie month or an- 
prictled H 3 

6. Cathidus m Canicula Aviftnelis, the 

2 in 1— the Bounce. 

leſſer 2 Fiſh or Ar- 


2 e ans are the 
. Raja levis undulata , the State of Flare. 


2. Raja Clavata, the Thornback. 
z 2 Apera Nofras, the White-hborſe. | 


el or Monk Fiſh. 
. wg Toad Fiſh or Lat 
3. Ade ſem Kind; are the _ * 
— Squammoſus, the | 
Turbot or Brett. 


2. Rhombus non arculeatus ſquammoſuz ; ee 
call d the Lug- al de. 
3. Paſſer: Bellonii, the Place, 


4. Paſſer Aﬀper foe fre the ſhe be. Flow: 


Paſſer 
1 5 I 2 Elly Ber; all 
Wo us Kondeletii, -Butt ; ca 
72 North t Turbos. 


7. Bugloſſus or Solca, abe Sole. 


[+ Of the Eel Rind; we have; 


1. 45" major, the Lamprey; or Lum ro 
2. Lampetra parva and Flaviatli, the Lan- 


Ry ac he Gi £9 


; = Conger, the Conzer or Sea Eel; 
tes Geſreri, the Sand Eel of Laance. 


nn * he divides into two others; 1. Such 


0. 12 Cornubienſis, the Butter-Fiſh. 
Cce2' 7. Muſle- 


' #4 \ 2 


— ——— 


— — — 


FIS 


FIX 


at —_ — 
-m ñf⸗ 


7. AMAuſtela une Rondel. the Sea Loach or 


E 
8. 1 Fluviatilis, the Eel Pont, of 1 


9. Lupus Marinas, the Wolf Fiſh or Sea Wolf. | 
10. Alauda non eri ata, the Sen Lark ; called 1 in 
Cornwal Mu granoc and Baſcurud. | 
11. Aland Criſtata, the Creſted Sea Lark. 
12, Liparts Rondeletii. 


thumb. 


MM r Boys call it Father-Lſber \ 


5. Of the Kind of Fiſhes Bangla obo Bally Pubr 770 


Fins; we have, | 
I. Mala Salviani, the Sun * 


2. Acus Ariſfotel , Species 1 | 
3. Acui Ariſtotelis congener, e "IM. 
hs bias, Jew Gladins þ „che Sword Fiſh. 
6. Of the non $; 1 Kind of Fiſhes, with T5 
prickly ſoft Fins on their Backs; we have, 
15 a vulgaris major, the a. or Ka- 
2. Their Pollack. 


4. Aſellus Lucas, the Bib or Blinds, 
5 Aſmnius Autiquorum (Turn.) the Haddock. 


llus mollis major, the Whiting. 


4 | 7. Of the non Spinous Kind, with only n Fn 
: on their Backs; are found with us, | 


7 Merluciut, the Hake. 
| | Aſellus toy #s, the Ling. 
4 > ee Thunnut; the Tunm, or © Spaniſh 
1 Mackel, 
| 2 5 the Mac lrel. 
Thymallus, the G ragling, or Umber. 
| 2 * Salmon — e — 
4 Harengi formis 
| x" . 8. Salmo, the —.— : 
| | 9. Salmulus, the Samlett, or Branlin. 
10. Salmo Griſeus, the Gray. 
11. Trutta Salmonata, the Salmon Trout. 
12. Trutta Lacuſtris, the Scurf, or Bull Trout. 
13. Trutta Fl wviatilis duum generum, the Trout. 
14. * * _—_ Geſn, the Red Charr, or Welſh 
or goc 
15. Carpio Lacus Benaci, the Guilt or Guilt Charr. 
| 16. Eperlanus ſeu Viole, the Smelr. 
| 5 Golins N _ the Rec Fiſh or Sea Gudgeon. 


Lumpus orum, or Sea Onl. 
0 | 19. e previ in the Weſt of Eng- 
a Dog. 


8. Of the non Spinous Kind, with * 1 Fin on 
. the Back; we have, 
. 1. Harengss, the Herring. 
| 2. 8 3 minor, the Pilchard, call d alſo 
C 
3. Encraſicholus, the Anchors. 
4. : - Ia the Shad or Mother of Her- 


14. Barb 
| | — las, few Rubellas, the * 


13. Gobio * the Bull- bead or aan [ 
Siehe, the Dutch-Pots | 


don in 


| | - ul App Nicer, the Colefiſh, & hte Pol- | 


10. n er 


11. Tinea, the Tench. 
12. Orfur „ the Rudd, * Tn 


13. E. i pla, the Chub or ch 


t ON? 11 
1. Lor ba r b 6 0 | 
| 111 flit 
ö 42 12%, 


| Albarnas, the Bleak or B 
Gobins Fluvidtitis, the'6 " 


+; 1055. 
The laſſ N — theſe are ard ow 5 
Leathe rut hed u 


have no Teeth in their Jos, warts 
their Mouths. 


9. Of the Spinow Kind RR GED 
4 which the Foremoſt is ne; we rats, 


the B = 
I the LE 


Ss 334 


* 1nd, the n 
s major, the Sur-Mullet, 


. Draco, Vaneus Plinil, que, 
K Den ie ag | 


| Sud. 
1 Perca Hluviatilis, the Perth. 1 
11. Faber Piſcis, the Doge. by 


Of the Au with he Fin 
IJ "tie Buck, ye £4 th as 


1. Arta, the te Cle, ne. 
2. Pagrus, the 

3. Turdus vulg, dle Old Miſe or 1 
4. Perca Fluviatilis minor ſew awrats, the 


* * Aculeatus Common Fol: 2 ee 
yr x70 


11, Of the Cetareous Kind, aunt phe... 


1. Balena Britannica wy WR 
ſeems to be gone fri and we 
— ny what of Fiſh it was. 


2, Balena wulg, Nondel. _ Whale, which is 
-* {ſometimes found ſtranded on our Couſts; 
7 —— up our * Dolphin 

phinus e in, V 
7 rarely, but ometimes ſeen here. 7 
4. _— the Wal. call'd by Schonfeld 


orthern 
ſo Sir Iſaac Newton, in his calls e 
poſition of the Rays to be at any Time; 
and their Diſpoſition to be tranſmitted, AI 
FITS of eafie — — And the 
ſſes between eturn and the next — 
e of its Fits, Opt. Book 2. p. 3. 


ri Stars, The Phœnomena's that have 
been obferv'd by Aſtronomers about the F 


FITS of eafe Ribu, of the Rays 


5. Serdins, the S — or Sparli — is 
N nothin elſe but the Fetus of a Herrin 
6. Acus V. * the Garr-Fiſh, or Hom-Fi 
'4 Sturio, —— 
Lacias, dhe Pike e or Pickrel. 
9. Cprinus, the C, * 


—̃ — 


Stars are theſe : 
1. That they all, alſo with the Planer 
or Erratick — all the Celeftial Bodies, — 


FIX 


FIX 


appear every Day to riſe and ſet ; and to move 
with a Circular Motion from Faſt to Weſt ; the 
Plains alſo of theſe Diurnal Circular Revolu- 
tions being at Right-Angles to the Earth's Axis, 
or Parallel to the Equator. = 
All which is fairly and eaſily accounted for, 
) by ſup = our Earth to revolve round its own 
1 Axis ih 
Eye of the Spectator moving together with the 
Earth, that muſt appear to him immoveable; as 
a Ship doth to-thoſe that are in it, till by 
Obſervation and Judgment they come to find ĩt 
| otherwiſe. , i ; | | , Su 


*, 8 +3 A FI. 
provebimur Porta, Calique ac Afra recedunt. 


2. It hath been obſerv'd of the Fix d Stars, that 
beſides the former apparent Motion round the 
Earth in 24 Hours, they alſo ſeem to have ano- 
ther which is quite contrary to that ; for they 
appear to . their Longitude, or Diſtance 
— the r of Aries, forward according 
to the Order of Signs, or to move in Conſe- 
guentia by a {low Motion of about a in 
70 Years. So that thoſe Stars which in Hippar- 


were in Aries 
are now found to be in Taww; and ſoon all 
round the Zodiack. | 
As to which, we muſt conſider that the Termi- 
nus 4 quo, or Point from whence this flow Mo- 
tion is propagated, being the vernal Equinoctial 
Point, or the Eaſtern Interſection of the Equino- 
Rial and Ecliptick * it can be determin d he- 
ther this Point be fix d or moveable, it cannot be 


chus, nay even in Prolomys Time, 


Point from them: And indeed the latter is much 
more probable,, when we compare with this 
what certainly happens in other Inſtances in the 
Heavens. For tis well known now, that the 
Nodes of the Orbits of the ſeco Planets, or 
the Points of their Interſection with the Ecti 
tick, do ſhift and change, and go a little back. 
ward, or move in Antecedentia ; as is very evident 
in the Nodes of the Lunar Orbit: Why may it 
not be ſo then with the Nodes of the Earth's 
Orbit? The Preceſſion thetefore of the Terreſtrial 
Equinoxes may ſerve to account for this Motion 
of the Fixed fince the Quantity will be 
found the ſame in both. For from the Neatonian 
Principles, it appears, the Terreſtrial Nodes 
ſhould go backward, after the Rate of about 
Seconds GOO and juſt fo much t 
ix'd Stars have obſerv'd to move forward 


every Year. 
3. It hath never been obſerv'd, that the Fix'd 
Stats have chang d their Latitude, tho, as before, 
they annually do their Longitude. ; 
ich is a difhcult Thing to account for with- 
out the New Aſtronomy. allowing the for- 
ther Motion of the Fix'd Stars, How can they all, 
and always, keep the fame Diſtance from the 
Ecliptick ? 'Tis true, the Celeſtial Orbits are all 
found to be in immovable Plains, but thoſe 
Plains are different, and do interſect each other 
with different Angles ; nor is there any twotot the 
Primary Planets, whoſe Orbits ate in the ſame 
Plan. If therefore theſe Stars had any fuch Mo- 
uon, as that ſceming one of Longitude — 
likely that their Orbits would poſited WI 
rcipect to ſome one great and peculiar Plain, 
and which ſhould be inclined in a peculiar Man- 
ltr to the Plains of the other Orbits, 10 as that 


rs, from Weſt to Eaſt. But the | ha 


| the Ecliptick 


known whether the Stars move from that or that | 


their Orbits would interſe& the Ecliptick, and 
the Orbits of the Planets; but ſince there is no 
ſuch Thing obſerv'd, tis likely that Motion of 
L ongitride belongs not to the Stars, but to the 
Nodes of the Earth's Orbit, as has before been 
ſhewn.' But allowing that Receſſion of the 
Earth's Nodes, tis evident why the Stars ſnould 
ve (or appeat to have) a Motion in Longitude, 
but none in Latitude; becauſe that Receſfion of 
the Terreſttial Nodes happens without any 
Change of the Earth's Annual Motion as to tlie 
Plain of the Ecliptick; for if the Stats them- 
ſelves are immovable, and the Earth's Orbit ( or 
7 — 45 Ho an — Plain, 
there can be no ſu Ng as a nge in the 
Latitude of the Stare. 8 | * 2 

4. The Diameters of the Fixd Stars are very 
ſmall, 8 evett in the largeſt Tele- 
ſcopes, ſeen through which, they appear but like 
Lucid Points, and without any k | thoſe adfciti- 
tious Rays which Rrike the naked Eye. 

5. The Fix'd Stars have no Diurnal Parallax; 
but, as hath — been diſcovered by Dr. Hook 
and Mr. Flamſtead, a ſmiall Annual one; and con- 
ſequently their Diſtance muſt be immenſely great: 
In order to gueſs at which, Mr. Hegens ſuppoſes 
the Dog Star, Syims, to be about the Bignets of 
our Sun; and then conſiders how remote our 
Sun muſt be placed, befote his Diameter would ap- 
| pear as little as that of Sui: And on the whole, 
concludes, that H ins ang pos neareſt Fix' 

j Stars, cannot be leſs diſtant 1500000000000 
ol our Miles from the Ea which is 27000 
times as far off 48 out Sun is from us. 

And by that Annual Parallax which hath 
bern fouhd to belong to the Fi d Stats, and is 
about 47 Seconds, they conclude, that they are 
diſtant tom us about gooo times the Radius of 
the Magnus Orbis ; i. e. gooo times as far off as 
the Sun; or about 500000000000 Miles. 

6. The Milky Way is a circular Tra& in the 
Heavens ing over a very conſiderable Part 
of them; and is fo call'd becauſe it looks white 
and brighter than any other Part of the Sky. 
And this, by the Teleſcope, is diſcovered to be a 
| Congeries of very ſmall Stars, which are ſingly | 
inconſpicuous tothe naked Eye. 

7. Thereare above 1090 Stars which are viſi- 
ble to the naked Eye; but the Teleſcope hath diſ- 
covered about 20 times as many more : And the 
larger and better thoſe Glaſſes are, the more are 


he | fill diſcovered. 


8. The Light of the Fix d Stars is much more 


ſtrong and vivid than that of the Planets, tho 
their apparent Diametets are much leſs ; becauſe 
the Stars, like the Sun, ſhine by their own Na- 


| tive Light, but the Planets only by Reflection 


from the Sun. | 

9. The Fix d Stars ate obſerv'd to twinckle 
much more than the Planets; Becauſe their ap- 
parent Diameters being very inſenſibly 1mall, 
the leaſt Atom or Particle ot Matter floating in 
our Atmoſphere will hinder (for a Moment) the 
Starrs being entirely viſible. As the grots Smoak 
of a Chimney will do by the Planets themſelves, 
winch in ſuch a Cafe will twinekle. 

That there are Changes and Alterations among 
the Fixed Stars, hath appeared by the Obſerva- 
tions of our Modern Aſtronomers. 

In Phil. Tranſ. N. 73. there is an Account that 
FS. Montanari found two Stars of the 2d Migni- 


tude wanting in the Nzv/7, in the Feu 1668. 


Apr i! 
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April 10. which were certainly viſible before. 
And that he had made many ſuch Obſervations 
of Stars of leſs Note. | 

Caſſini hath diſcovered alſo many new Stars : 
One of the 4th, and two of the 5th Light, in 
Caſſnpeia ; two others in Eridanus; and four to- 
wards the Artick Pole, which he is fure were not 
viſible formerly. He takes Notice alſo of ſeve- 


's Catalogue which do now diſappear. 
ral in Bayer's ogu pear: | 


Hevelius, in 1666, found a new Star in 


Geni. And Don. Anthelme, a Carthuſian at Dyon 


another in the Head of that Conſtellation. At 
this both he and Mr. Caſſini obſerv'd to be twice 
in great Splendor, and as often diminiſhing, 

ullialdus obterved the new Star in the Neck 
of the Whale, to be very different in his Magni- 
tudes at different Times. And Hevelins obſerves 
the ſame Thing of another Star in the lame Con- 
ſtellation. 

From all which Obſervations, and many others 
might be produc'd, tis plain, there are very 

reat Changes and Alterations amongſt even the 
ixed Stars themſelves. 

And if that Noble Conjecture of our Modern 
Aſtronomers be true, that each Fixed Star is a 
Sun to ſome Syſtem of Planets movi round 
him, as we do round the Sun, there mult needs 
be terrible Changes in thoſe Planetary Worlds; 
and thoſe probably both Conflagrations and De- 
luges. this, ſee more in Whiſton's Aſtronomy, 


Hool, Op. Poſthum. p. 109, gives very pro- 
ble Reaſons? why the Erd Stars ſhould be of 
fame Nature with the Sun; which are drawn 
from their vaf# Diſtance, and their affecting our 
Eyes with fo ſtrong and vivid a Light; which 
they could not do, if they were not actually bla- 
zing Fires: And that they are ſo, the — — 
rance of ſome Stars, which have formerly been 
viſible, and the Appearance of new ones, doth 
wuch confirm. 5 

And the incomparable Sir I. Nezton, in the 
Latin Edition of his Opticks by Mr. Clark, hath. 
top. $3. added this Note; by. which we may 
conclude the Fixed Stars to be at an immenſe 
Diſtance from us. et 

That the Fixed Stars, by reaſon of their im- 
menſe Diſtance, are to be look d upon as Points, 
Cunleſs fo far as their Light is dilated by Re- 
traction) is plain from hence. That when by 
* the Moon's Appulſes to them they are eclipſed 
* or cover d by her Body, their Light doth not, 
like that of the Planets in the like Caſe, va- 
* mth or diſappear gradually, but at once and 
© all together; and when they emerge again out 
Hof the Eclipſe, they don't become viſible by de- 
„ grees, but, as it were, inſtantaneouſly, or at 
<« jealt in the Space of 1 or 2 Seconds, 

Beſides what hath been ſaid in the former Vol. 
and above, Dr. Cheyne adds this further Guels at 
the Immenſity of the Diſtance ot the Fixed Stars. 

Tho' we on this Globe approach nearer to ſome 
of them about 24000 Diameters of the Earth, 
i.e. about 188304000 Miles (of 5000 Foot in a 
Mile) at one time of the Year than we do at 
another; yet their Parallax, if any at all, is ſcarce- 
ly then ſenſible, which it mult be, if they were 
at an eſtimable Diſtance from us. 

Mr. Hugens computes, that the Diſtance of the 
dun, to that of the neareſt Fixed Star, is as 1 to 
27664. That is, (allowing the Diſtance of the Sun 


to be 12000 Diameters of the Earth, and a Dia- 


| 


meter to be 7846 Miles, according to the bet 
Calculations) the Diſtance of the neareſt Fixed 
Star from us, is at leaſt 2404520928000; Miles; 
which is ſo great, that if a Cannon Ball (going 
all the Way with the lame Velocity it hath when 
if parts from the Mouth of the Gun) would 
ſcarce arrive there in 700000 rs. 
In Phileſ. Tranſ. V. 202. there is 3 Method of 
85450 e Parallax of the Fix d Stars, which 
Dr. Walls acquaints Mr. Adelynenæ with; but 
both thoſe Perions are ſince dead. 
FIXITY. To the Production of this Property if 
ce there is neceſſary chiefly a Suppolition'os 
the Particles attraiting one another, within a cer- 
tain Diſtance,” with a very violent Force; ar elſe 
they could never keep together, when preſs d by 
a violent Heat; which yet we find the Patticles 
of {ome fix d Bodies will do. See Cobefon. »:1/'1 11 
. FLAME-bear. The fame with a White-hear | 
pointed Nails, are of 2 Sorts, the 
are uſed in Shipping, and are very proper to bald 
where you cannot clench ; the ſhorter are forti- 
fied with Points to drive into Oak, and are uſed 
to draw Sheatlung Boards to, G&W. 
FLAW, at Seca, ſignifies a ſuddain Guſt of 
Wind, which ſometimes alſo the I ov et 
Squale, k | s 247 Letugt 
FLEXION and Retrogreſſion of Curves, See Cun- 
ir Flavion. N 1 341654 13 r al 
' FLIGHT, ' In melting the Lead Oar in the 
Works in Mendip, there is a Subſtance flies away 
in the Smoak, which they call therefore the #light, 
They find it ſweetiſh po their Lips, if their Fa. 
ces happen to be in the Way of the Smoak ; which 
they avoid all they can. This falling on the 
raſs, kills Cattle that feed there; and being ga- 
ther'd and carried Home, kills Rats and Mice in 
their Houſes. That which falls on the Sand; 
they gather and melt (upon à Flag-bearth) into 
Shot and Sheet Lead. l 
-FLORENS, were Gold Coins, in the 18th of 
our EA. 3. of the Value of 6 Shillings. Cemb- 
den ſaith, they. were ſo called; becauſe made by 
Florentine: ; And. Fabian ſaith, they were not of 10 
fins Gold as the Nobles and Halt Nobles of that 
Tince. (31 31469 37 121 Tm J 
But what is moſt obſervable, is, that Fabian 
lk the Howl a — val. * 1 
oren an Haltpehny, val. 3 s. 4 d. the Quartrs 
Floren a Fartlung, val. A. 8d... And thele 
Words you will often meet with in old Hiſto- 
ries and Accounts, applied to ſeveral Coins, as 


9393 4,4 


Rials and Angels, Cc. where you are to unders 
ſtand, by Denarius the whole, by Obolus the hall, 
and by Qyadrays the 4th Part or Farthing. Ow 


Precioſum, p. 22, 7 
Buy Indenture of the Mint, in 18 Ed. 3, every 
Pound Weight of old Standard Gold was to be 
coined into 50 Florences, to be currant at 6.Shil 
lings a- piece; all which made, in Tale! fifteen 
Pounds: Or into a proportionable Number 
of Half or Quarter Florences. (Cowel's Iaterprt- 
ben ts nf tr 0/7 $44 201 | 
FLUIDITY. Beſides what hath been ſaid of 
this Quality in the former Vel. I muſt add her 
That the uſcular Philoſophy, befdre Sir 4. 


Newton's wonderful Improvement ol it, did not 
go to the Bottom of this Matter, for it gave 19 
Account of the Cauſe of the chief Condition 10. 
quiſite to conſtitute a Fluid Body; viz, the 9 


rious Motions and Agitations of its Particles, But 
an 


FLU 


FL U 


this may be in a good Meaſure Sh | for, if 


if | which then is ſaid to be Fiwed, The — Io- 


you ſuppoſe it to be one of the 1 Laws nick, Corinthian and Com poſite Columns, are uſu- 


I Nature, that as all Particles of 


do at- | ally fluted all along the Body of the Pillar, from 


tract othe when wit hin a ceb- the Baſe to the Capital. Fach Column hath 24 
tain Diflance, ſo, ; NY *＋ 2 from | Flutes, and each Flute is hallowed n exadtly & A 
one another, bey a 0 © ty os away — — of a Cirele. In the Dorick —— the 


non re 
one an 8 For then, ho hw hack 


Flutes joyn together with 
but in 8 ment any Imerſpace, 


eep them together ip 2 Mats, t Corinthian and Com 
(it Gr may be e der | On Orders, there runs a Liſt between ——— 
Bodies upon them; ks cir continual Endea- | Flutes, | 


r to avoid . anot „aud ihe adven- 
— e or other exter- | , FLUXIONS. This general Method of finding 


titious Impulſes of 1 t 


nal Cauſes, may mak Particles of Fluidz | the Fluxions of all Powers and Roots, I had from 


EE move — ks one another 


over, to account for the } its — 


and the Hon. Fr. Robartes 


* this Quality. It is, indeed Difficut- | If a Quantity graduall by increaſes increaſes or decreaſes, 


et 
Particles of Fluids A a pe keeping at fuch a 
Diſtance from one another, as not to come wit 
phere of one anothers Attraction. 


Decrement is called its 


"Oc the Fluxicn of a Quantity i 4 
Decreaſe indefinitely ſmall. iy 1s 1ts Increaſe of 


* and Conſtitution of that fluid of | Let a Quantity x de put into Fluxion, where- 


Water is wonderful and amazin 7 


c + 
ſo very rare as that is, and w 2095 by it became * T (x repreſenting an Inate- 


vaſt Over-proportion of Pore, or nente 


cuity, to Bl 8 — et be ver tectly 
eateſt Lough 11 15 all Now the Fluzion of all the Powers, and of 


incompreſſible 1 
this ly reducible into tha 
tranſparent, "friable Body, which we 


ment or Decrement indefinite! 
1 x); e le, being 


Rule: ne by this General 


To Sb e be Qui ah 


ticles of Water * come near enough to at- | Square Root, Cube Root, Oe of x + 5 muſk 


tract cach other, e — yak gorific 
Matter d minima w 
A 50 ON hem: an is it ſelf ** 


ſtro ſo wed es 
rae, 12 the TAY 1185 a firm chm, and Body : 


100 les its Soli in when cat 
oli loſes its dangle bog Par- "© the Fluxion of +, is * * 


the Vinculum is Led da 


ticles are dis ater, 40 


are forced to ow of ek: haps jul | 


thus doth the Fumes of Lead 
When a firm ſolid Body, Os as à Meta 


contain the reſpective Powers or Rasi of x with 


_ CT 


222 IN] the n Dit 
confequent be 
——— 28 ubſtracted, the ek. cul — 


— — 


4 # = 29 = 2x4 + xx: And the 


=— 


by Heat reduc d into a Fluid ; doth not "he No \ a 


ior and and ſeparate 1ts conſtituent Particles, 


2 . b ien 2 We, 
nd em at ſuch a nce from eac 

ad kept they b. without the Sphere of one 
mothers Attraction as long as that violent Mo- 


non lafts? And don't they, when that is over, 


and the Heat is lown out, come nearer to, at- 
tract one another, and coaleſce again A 


As therefore the 2 2 of. the Party 
of ſolid Bodies appears plainly to be the 10 ems 
12 fothe chief Caul ſe of 1 


be a contrary Motion impreſſed on 
* of Fluids by which they avoid d 


eee 


5 erved alſo in all Fluids, that the Di- 
rftion Ahle Pre flure unt cb Veſſels that 


contain them, is in Lines 1 to the 
vides of ſuch Veſſels; which y bein — 


neceſſary Reſult of the P. Particles « of any Elui 
ing A it _ that ann of all il Ei 


ids are ſa. o 'of re very nearly 
t hum, Fo | bor Filly in . e i 
„ in A 


blk.“ in Acid are A 20 


made in the Body of a Column or Pull 


Fluxion of x & & is x + x * 2x 1 F + xx 

—xtx 3K TNT T AAA 

NN Patt of the Fluxion of x #, is 
than 2 x x, Mhereby it can 


yon gs no ſenſible C Change in that Quantity, it 
may be laid aſide as of no Value. 0 


And far the ſame Reaſon, 3 * + 3x3 


may be leſt out of the Bluzion of * * x; 
that there remains only 


| * 
2+, © for the Fladen of av 
rr 
. which will be Frident, by ' 


— — 


nly extracting the ſquare Root of x + & * 
- cording to the cammon Method, thus ; | 
* 
x+x(/#+ —” 
24/x 
x 
24/x) 0+ 
A 


| 0 


— ſan 2 


ts 
them in pe ö 
are more at Liberty to approach one another, and 
by ſhooting into Grp 1s of the Form above- | ſiſed 
| both their Extremities, inſinu- | 
ate themſelves into the Pores of Water, and by 


to expand themſelves than when diſpers d, and ſo 


_— 
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Air, it ſcems probable from hence, That all Salta, 


and more eminently ſome particular hay when cha 


mix d with Snow or Ice, do yoo iouſly e e 
the Force and Effects of Cold: We ſee alſo, That 
all Saline Bodies do produce a Stiffneſs and Rigi- 
dity Wthe Parts of thoſe Bodies into which they 
enter. Microſcopical Obſervations upon Salt. 
inform us, That the Figures of fome Salts, before 
they thoot into Maſſes, are thin double -wedgd 
like Particles, which have abundance of Surface in 
Refpect to their Solidity, (which is the Reafon | 
why. they ſwim in Water when once raifed in it, 
tho! ſpecifically heavier). Theſe ſmall Points ot 
the Salt getting into the Potes of the Water, vhere- 
alſo are in ſome meaſure ſuſpended in 
e Winter Time (when the Heat of the Sun is 
not ordinarily ſtrong enough to diſſolve the Sal 
into a Fluid, to break their — and to N 
Motion) being leſs diſturb 


mentioned, do, by 


that Means freeze it into a ſolid Form. And we 
ſee, that the Dimenſions of Water are increas d 
by Freezing, its Particles being kept at fome Di- 
ſtance one from another by the Intervention of 
the 5 Matter. 

But beſides this, there a re many little Volwnes, 
or ſmall Parcels of Air, included at feveral Di- 
ſtances, both in the Pores of the Watry . 
and in the Interſtices formed by their Spherica 
Figures. Now by the Inſinuation of theſe Chry- 
flats, the Volume of Air are driven out of the 
Watry Particles, and many of them —— 
larger Volumes, Which hereby have a greater 


both enlarge the Dimenſions, and leſſen the f 
cifick Gravity, of Water thus congeal'd into Ice. 
And hence, taith Dr. , (from whom this 
laſt Account) we may gueſs at the Manner, 
Watcr, im ated with Salts, Sulphurs, or 
Earths, which are not eaſil diſſolveable, may 
form it ſelf into Metali, Mintrals, Gums, and 
other Foſſils; the Parts of theſe Mixtures becom- 
ing a Cement to the Particles of Water, or getting 
into their Pores, change them into theſe different 
Subſtances. Phil. Prin. of Nat. Rel. p. 66. : 
FRESCO. Painting in Freſco is thus perform'd. 
The Cds are — — — 
Milk, or and temper d or mix d t 
in Pore as in Size Colouring, The Plaiſter is 
made of the Powder of old rubbith Stones, mixt 
with burnt Flints or Lime, and Water ; but the 
Salt of the Lime muſt be waſh'd out, 
pouring on freſh Water; and to make the Phi- 
fer Ki the better, they drive in Stumps of 
Horſe-mails about 6 Inches aſunder. With this 
Plaiſter the Wall is to be laid thick, and 
then it muſt be let dry; and afterwards a new 
Layet of Plaiſtet is put of the Thickneſs of an 
Crown ; and the Colours muſt be wrought | 
with a quick free Hand whilſt it is wet, for there 
18 no altering of it after ab hes This Way of 
Painting was in moſt ancient Uſe among the 
Greeks, and from them came to the A 
whom it was famous. & Ur and 
Romano were eminent this os There bei 
three Chambers in the Vatican of their Doing, yet 
ui being, | 


often | ſhew 


with | 
Jui 
ng 


| FRICTION, is a Word uſed often a Me- 
nicians, or the Writers on Mechanicks, for the 
eſiſtance which ariſes to the Motion of the Parts 
ofany Engine from the Matter of the Wheels, Ge. 
bbing againſt one another, or againſt any other 


Of the Reſiſtance ariſing from the Friction of 
the Parts of an Engine one againſt another, 
Mr. Amontons hath a large Diſcourie, which is 

rinted in the Memuires de F Acaden:. e des 
Sciences for the Year 1699. where he ſeve- 
ral gives Rules to find and caleu- 
late Tables this Refiltance ariſmg from 
Friction, and of that which is the Reſult of the 
Ri 1 of Chords uſed in Pulleys, &c. 
RIGAT, is a Ship of War, utually of two 
Decks, light built, and deſigu d for ſwift Sailing. 
When it hath but one Deck, and contequently 
is of a ſmaller Size, call ber a Light Frigat, 
/ FRIGATOON, is a Venetian Veſſel commonly 
in the Adriacick : She is built with a ſquare 
Stern, without any Fore-maſt; having only a 
Main-maſt, Miſſen-maſt, and Bow-1prit. 

FRUGIVOROUS Birds, according to Mr. Wi. 
loughby, are the Parrot-Kind,, which tho they 
have a crooked Beak and Talons, and therefore 
do belong in general to the Birds of Prey, being 

pacious and Cornivorons ; yet becauſe they eat 
Fruit too, I ſuppoſe he diſtinguiſhes them from 
the reſt by this Tit le. See Birda. 

FRUMGYLD, was the Old Saxen Term for 
the firſt Payment made to the Kindred of a ſlain 
Perſon, in pence of his Murder. 

FURNACE Amond, In the ſmelting of Si. 
ver Oar, and clearing it from the Lead, they uſe 
a Furnace which they call an Almond Furnace ; 
in which they melt the Slaggs or Refuſe of the Li- 
tharge, without pounding or ſtamping it, and 
with Charcoal ny 

FURNACE of Asch, is uſed in the Smelting- 
Houſes of Silver Oar ; and is to try the value of 
the Silver, or what Proportion it bears tothe Lead: 
Which they know by wei the Pieces cut off 
from every Bar, and then melting them anew, 
and after the Lead 1s ſeparated, ing the rc- 
maining Silver. See Silver, in this Vol. 

FURNITURE of Dials. As on all Sorts of 
Dial Plains, Strait Lines may be deſcrib'd, which 
Dy the Shadow of a Stile, or a Line parallel to the 

rth's Axis, will ſhew the true Hour of the 
Day: So by the Shadow of an Apex, Modan, ot 
one d nate Point in that Axis or Stile, on 

many uſeful and cu- 
uſions be deſcnibd a 


both the Month and 7 
the Sun's Altitude above the Hort 
— Shadows. 5. Th 


FUR 
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what Azimuth or Point of the Compaſs the Sun 
1s ge 4 —— 2 the 525 (cue 
6. talian, Feniſh ( or 
Hours; together with the Meridians or Horizons 
of any Particular and Remote Places ; and many 
ogy Hh. Tp wen 
the rcles C. 
in order to Aſtrological Fooleries ; — 
at this Time of Day, they are of no Efteem 
with any Perſons of Mathematical Skill, or indeed 
of Common Senfe and Underſtanding. 


Now of theſe Circles of the whoſe Pro- 


are Parallel to ſuch great Circles in the Heavens 
28 are deſigned to ent, then will thoſe 
ſtraight Lines be all Parallel to one another. 
But if che DialP lane be perpendicular to any of 
thoſe correipending great Circles in the Heavens, 
then the ſtraight Lines ſo projected on the Plane, 
will meet in the Centre at Equal Angles. 

But if the Plane lie oblique to any of thoſe 
Great Circles in the Heavens, the projected 
ſtraight Lines will ſtill meet in one Centre upon 


the Plane, but at Unequal Angles. 
All leſfer Circles of the Sphere, (ſuch as ar 
The Parallels of the Sun's Declination or Conrſe, 


all Almacanters, or Parallels of Altitude) being pro- 
jected on a Plane, Conick Sæctiont, i. e. ei- 
ther Ellipſes, Parabola's, or H; 's; 

e leſſer Circles are projected on ſuc 
Planes as do lie parallel to thoſe leſſer Circles in 
the Heavens; as Parallels of Declination, when 
they happen to be drawn on a Plane, lying paral- 
lel to the Equinottial, for then they will be per- 
ſect Circles, which are Sections of a Cone paral- 
lel to its Baſe; So alſo, if the Almacanters, or 
Parallels of Altitude, be deſcrib'd on a Plane pa- 
nllel tothe Horizon, 
Circles. f 

It may be of Uſe to remark alſo, That all Dial 
Plane: in any Latitude, and however poſited in 
that Latitude, whether Direct, Declining, Incli- 
ning, or Reclining, or both Declining and In- 
clining, or Declining , are, in ſome Part 
or other of the Earth, Horizontal Planes: And the 
Height of the Stile is equal to the Latitude of the 
Place wherein it is an Horizontal Plane ; and the 
ad the Differ been 
2 | t e, hews 
bow much to the Ea or Weſt the Place lies from 
Ther wherein it is an Horizontal Plane. 

Whence it muſt follow, that if you draw, for 
any Declining-Reclining Planc „ or ay other 
Dial Plane, 2 Dial with Hours and Quar- 
ters ; and much more if you draw it to Minutes, 
Cc. and then, on the ſamePlane, with Red Ink, 
Fe. draw an Horizontal Dial for the Latitude of 
that Place, which is equal to the Stile's Height in 

former nin 
letting the Subſtile be the Hour Line of 12 toit, 
dw all the other Hours, Quart r. 
thence ; and then on that Horizontal Dial draw 
lo Furniture: When you have done 


tis, 1 f . 
-4 1ay, it you can expunge the Hour Lines 
tel de if Dial, the — ol that Hori- 


5. The Azimmhs, or Vertical Circles; ſhewing 


Meridi- | Rafter from the Top 


they will become | 


g, Oc. Plane; and | their 
uled in Floors and Hearths, 


zontal Dial will be the true Furniture for the 
Dechinine Rein 


ning, Or, be it never ſo irregu- 
bet 


of Dial lanes, you ill find ha 
= Lyon . ig "he fu De 
7. , GC. t I De- 
r 2 * 
vine gives us in his Gnomen See „ 


Schorrnes's Curſus Adarhermaticus, 14. of 


5, Or 

ſtraight along with the 
the Ke 2 Corniſh. 
Alſo when Rafters are rotten, or tunk hollow in 


Furt, are Peices that 


ing of Anci dmg — 
ent rut 
ou ſhould know, that Gabel, — 
abellum, Gabellettum, Galbellettum, 
a Rent, Cuſtom, 
done to the King, 


ter 

Charters, &c, 
Gavel, Gablum, 
and Gavillettum; do all ſignify 
Duty, or Service, yielded or 
or ſome other Lord: And Dr. Copel ſeems to have 
judged right, that Gablum is to be diſtinguiſhd 


from a Rent or Payment made, or a Contract or 


Bargain; and hath only Relation to ſuch a Pay- 
ment or Service as was impoſed by the Power and 
Will of the Lord. 


or Eaves, to the 


GAGE, in Joinery, is an Inſtrument made to 
ſtrike a Line truly parallel to the ſtraight Side of 
any Board or Piece of Stuff, Its chief Uſe is for 
gaging. of Tenants true to fit into Mortiſſes, and 

8 


g Stuff of an equal Thickneſs. It is made 
of an Piece of Wood, fitted on upon a ſquare 
Stick, to ſlide up and down ſtiſſy thereon, and 
with a Tooth in the End of 2 to ſcore or 
ſtrike a Line upon the Stuff at any Diſtance, ac- 
cording to the Diſtance of the Oval from it. 

GAGE-Poine. See Gange-Poing. 
GAGER Deliverance. Wage, 


GAIN, in Architecture, is the Workmen's 
Term for the Bevilling Shoulder of the Joiſt or 
other Timber. 'Tis uied allo for the lapping off 
the End of the Joiſt, &c. upon a Trimmer or 
Girder ; when the Thickneſs of the der is 
cut into the Trimmer alſo, and bevilling u 
wards that it may juſt receive the Gain; and 15 
the Joiſt and Trimmer lie even and level with 

ir Surface. This Way of Warking is 


GAINAGIUM, or Wainagize, ifies all 
manner of Plough-Tackle, or 2 uſed 
in ry, without any Reipect to Gain, 
Profit. For as Magna Charta provides, That t 

amerced Salvo 


Kniglu and Freeholder thall 
Cn 


than could be di 


I. 


GAL 


—U— — — 
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Contenemento ſuo, and the Merchant Salv2 Mercan- 
diſs ſus; fo the Villane Countryman, or Plow- 
man, was to be fined or amerced for his Offences, 
but ſtill Salvo Guinagio Sud, i. e. S, ing all his 
Plow-Geers and pry Implements of Husbandry: 
For he was not to "A, ſoas to be ruined and 
_— by taking from hum the Means 
ite. 
GALEASSE, is a large low- built howy Veſſel, 
uſing Sails and Oars: It hath three Malts, and 
thole not to be lowered as they are in a Galley. 
They have three Tire of Guns in the Head, and 
utually two Tire in the Stern. In two Datch 
Prints that J have of a Galeaſſe, there are 25 
Oars of a Side; and I'm told, there is about 6 or 
Men to an Oar. | 
 GATEONS, were formerly the French Ships 
of War; but now the Word is only uſed amongſt 
the Spaniards and Italians. And the Spaniards do 
now call only thoſe Ships Galcons, which are 
{ent annually to La Vera Cruſe, or other Places 
in the Weſt-Indies, to fetch home Bullion. 
GALL. Dr. Keil (hews, An. Secret. p. 36. That the 
Gall or Bile, being to be mix'd with the Chyle, as 
it comes out of the Stomach into the Duodenum, 
could be no where ſo conveniently ſecerned from 
the Blood, as where the Liver is plac d; had alſo 
all the Branches of the Celiack Arteries, carried all 
the Blood to the Liver, from which the Gall was 
to be ſeparated: It is evident, conſidering the 
nearneſs of the Liver to the Heart, and the In- 
teſtin: Motion of the Blood, That fo viſcid a 
Secretion, as the Gall is, could never have been 
ſeparated by any Gland in that Place. In this 
Cale therefore, Nature is forced to alter her con- 
ſtant Method of ſending the Blood to all Parts of 
the Body by the Arteries; and here ſhe forms a 
Vein, (which is no Branch of the Cava, as all 
other Veins are) and by it ſhe ſends the Blood 
trom the Branches of the Meſenterick and Celiack 
Arterics, ( after having paſſed thro all the In- 
teſtines, Stomach, Spleen, Caule, and Pancreas) 
to the Liver, By which extraordinary Contri- 
vance, the Blood 1s brought a great Way about, 
betore 1t arrive at the Liver; and its Celerity 1s 
extremely diminiſh d: So that all the Corpuſcles 
which are to form the Gall, may have ſufficient 
Time to Attract one another, and to Unite, be- 


fore they come to their ſecerning Veſſel. And 


thus the Uſe of the Vena Porta is found out. 
And moreover he computes, that ſince a 
Branch of the Meſenterick Artery is to its cor- 
reſponding Branch of the Porta, as 9 to 25 ; there- 
fore the Blood in the Branches of the Porta 
moves above 177 times ſlower than it does in the 
Trunk of the Metenterick Artery ; and this only 
on the Account of the Encreaſe of the Diameters 

ot the Veſlels. ; 
Thus Nature provides for the forming of the 
Gall, in that Blood which paſſes thro' the Me- 
ſenterick Artery. Next he enquires what Care 
is taken about that which is convey'd by the Ce- 
liack Artery to the Liver. For it ſeems it was ne- 
ceſſary to ſend a — Quantity of Blood thither, 
poſed of thro the Inteſtines. 
Part of the Blood of the Celiack Artery is ſpread 
upon the Stomach and Caul, and its Velocity 
diminithed, as we have ſeen in the Inteſtines: 
But (1 all the Blood which thoſe Parts could 
receive, was not ſufficient for the Liver ; and 
there was no room tor the Diviſion and Expia- 


ting of the Veſſels thro' tuch a large Space as the | 


Wr and the long Tract of the Guts, 
And therefore here Nature hath a new Contri- 


vance to abate the Velocity of the Blood, (to 
which the Inteſtine Motion is always Proportio- 
nal); which is, by emptying the Blood entire. 
ly out of the Veſſels, into a large ſpongy Bow- 
el, the Spleen ; which ſeems to be a Ciſtern pro- 
vided for that very Intent and Purpole. And 
the Circumference of the Celiack * being 
half an Inch, or .5 its Square is. 25: And there- 
fore the Square of the Splenick, which is a Branch 
of it, cannot be above .18. Now the Dimen- 
ſions of the Spleen are 6 Inches long, 3 or 4 in 
Breadth, and 2 in Thickneis. He makes therefore 
this eaſy Suppoſition, That it is a Cylinder of 
2 Inches Diameter. Wherefore. the Square of its 


above 200 Times flower in it, than in the Be- 
inning of the Splenick Artery ; and is longer 
fore it gets to the Liver, than that which paſſes 
through all the Inteſtines. ; „An 

From all this Art and Contrivance, it is an 
evident Demonſtration, That the Intent of Na- 
ture was to diminiſh the Velocity of the Blood; 
and that ſuch a ſlow Motion is abſolutely ne- 
5 for the ſecerning of the Bile in the 

Iver. | 

The Particles which compoſe the Gall, he 
ſhews, bear a very ſmall Proportion to the reſt of 
the Blood ; as 1s evident from that great Quan- 
rity of Blood which is carried to the Liver, and 
the ſmall Quantity of Bile which is ſeparated 
from it. In a large Dog, whole Ductus Chole- 
doctius was near as big as a Man's, I could never 
1 two Drachms in an Hour. Now 

ere is thrown into the Aorta every Hour a- 
bout 4000 Ounces of Blood; and it appears by 
the Proportions of the 22 that the Meſen- 
terick and Celiack are to the reſt, as 1 to 8. And 
therefore 500 Ounces of Blood are carried every 
Hour to the Liver. And ſince only two Drams 
of Gall are ſeparated from it, the Blood muſt be 
to the Blood, at leaſt as 2000 is to 1. 

Tis by Reaſon of this ſmall Proportion of the 
Bile to the Blood, that it was ſo neceſſary to allow 
ſo much Time for the Attraction of the Particles 
which form the Bile. 

From this Contrivance alſo of the Porta, the 
Bile receives another Advantage, not leſs conſi- 
derable than the Diminution of the Vel ty of 
the Blood : And that is, the Blood paſling thro 
ſo many different Parts before it comes to the 
Liver, parts with the greateſt Share of its mph. 
By which means, the Particles compoſing the 
Bile approaching nearer towards one another, 
are by heir mutual Attraction ſooner united. | 

And the Conſideration of theſe two Contn- 
vances does highly (he thinks) confirm the Trutlt 
of his Theory of Animal Secretion, For the Di- 
minution of the Velocity of the Blood, and the 
Subſtraction of the Lympha, can agree in no 
=_ End, than the uniting the Particles of 

ile. 

GALLEHALPENS, were formerly a Gens 
Coin, brought into — by the Merchants 
of that City; Who trading hither in Galley, 
lived commonly in a Lane near Tower-ſtreet,called 
from them Galley-Lane; and — landed their 
Goods at a Place in Thames ſtreet call d Gallo : 
and they traded with their own ſinall Hilber 
Coin, which our People called Gallehalpence 


But theſe, together with two Kinds of Coin, — 8 


Circumfexence being 36, the Blood mult move 
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wins and wg. nr — the Stat. 
H. 5. 1. tow's Survey 0 p. 137. 
4ALIARr of a Mine, is any al © & it; 
arried on towards any Place. For the Beſiegers, 
ind the Beſieged, do carry each of them Galleries 


Branches under Ground, in fearch of one ano- 
Cline which often meet and deſtroy one 


mother. : . ; 

GALLEY, is a low-built Ship, uſing both 
Gils and Oars. Uſually oy have only a Main- 
naſt and a Fore-maſt, which may be ſtruck or 
lowered at pleaſure. Tis ſaid, their Length is 


uſually about 130 Feet, and their middle Breadth 
I 
"A a 


— 


t 18 the Length of the Oar is about 
2 Feet, bout 4 or 5 Men to an Oar, I 
re of Service only in the Mediterranean, and ſu 
fill quiet Seas. Theſe were like the Roman Li- 
burnice. See my Introduction 10 the Bibliotheca Navi- 
gantiums & Irinerantium, about the Antient Ship- 


PUALLIOT, is a ſmall Galley, or a Sort of 
Brigantine, built very flight, and deſigned for 
Chaſe. She hath but one Maſt, and can both 
fil and row. She uſually carries two or three 
Pedrero's, and hath 16 or 20 Oars. Soine call 
the Bomb-Ketches Galliors, : 

— or > For the Laws of Chance in 
Games. See Play. 

GARBLER of s, is an Officer of Great 
Antiquity in the City of London, who may enter 
into any Shop, Warchouſe, Cc. to view and 
ſearch Drugs, Spices, &c, and to Garble the ſame, 
that is, to make them clean from any Garbles, 
G Duſt See 21 Fac. 1. c. 19. 


Sele. Glo 
Ka mn en 


Book. 

GARTER. The moſt Noble Order of the 
Garter, is an Order of Knighthood firſt inſtituted 
by our famous King Edward III. 1350. and In- 


ferior to none in the World; conſiſting of 26 
Nobles, or Perſons of even yet Degree; 
i.e. Sovereign Princes, Kings, Emperors ; 
whereof the King or Queen of Exgland is the 


Sovereign ; and the reſt are (tiled, The Companions 
of the Order. See Cambden, Aſhmnole, Cc. 

GARTER, is alſo the Title of the — 
King at Artis among our Exgliſh Hera lds. The 
Office was created by Hen 5. See Stow, p. 581. 
and Stat. 14 Car. 2. c. 33. 3 

GAVELL-BREAD, Corn Rent, or Proviſion 
of Bread, referred from the Tenant to be paid in 
Kind. i Lally 5 $80 
GAVELCESTER, Sextarius Fettigalis, was a 
certain Meaſure of Ale, to be paid ow way of 
Rent; It appears to be the ſame with Toleſer, 
which hath ſometimes been corrupt ly written Gol 
efter ; as perhaps in Selden's Deſertation, annex d 
to Fleta, c. 8. 

GAVELLERTH, Gavelhert.' The Duty or 
Work, of plowing fo much Barth or Ground, 
=" the Cuſtomary Tenamt, for his Lord. 

GAVEL-MEDE, was the Duty of mowing 
e ee 

rom u enant 
| REP, or Bedreap, was the Dary of 


GAVEL- 
Reaping at the Bid or Command of the 
 GAVELLING-Afen. Tenants which paid a 
Reſerved Rent, beſides. forme Cultemary 


Inch in Len 


march, the Drums beat a 


| GAUGE-Poinr- of a folid Meaſure, is the Di- 


| ameter of a Circle, whoſe Area is equal to the ſo- 


lid Content of the ſame Meaſure. Thus the So- 
lidity of a Wine Gallon bein 231 Cubick In- 
ches, (according to Wincheſter Meature; ) If you 
conceive a Circle to contain ſo man the 
Diameter of it will be 17.15; that will be 
the Gauge - Point of Wine Meature; And an Ale 
Gallon containing 288 Cubick Inches; by the 
{lame Rule, the Gauge-Point for Ale Meaſure will 
be found to be 19.15. | 
Point of any Foreign Meaſure be diſc 

And from hence may be deduc'd, by way of 
Conſequence, That when the Diameter of a Cy- 
linder in Inches is 2 the Gauge - Point of 
any Meaſure (given li fe in Inches;) every 
Inch, in — theteof, will contain an Integer 
— cali 4 In aC 2 

eter is 17.15 every Inch in Height 
contains one jt fr Gallon in Wine Meaſure j 
and in another, whoſe Diameter is 19.15, every 
contains one Ale Gallon. 

GAUGER, is an Officer of the s Exciſe; 
whoſe Buſineſs it is to examine all of Beer, 
Wine, Oil 7 Butter, @c. and to give 
them a Mark of Allowance, ( which is a Cucle 
burnt with an Iron ) before be fold in any 
Place of this Office. INS 3. 6.8. 4 K. 2. 
c. 1. 18 _ 23 H. 6. 
28 H. 8. 1 laſt of all; 12 Car. 2. c. 4. 

GA On this Subject, the following 
Authors may be conſulted ; | 


Stereometrical Propoſitions, variouſly applicable 
but particularly intended tor — 2 By Robert 
— 4 Fg Fa 

au romoted ; being an Appendix to tl 
Gem Hock. Lond. 1685. 
Smith's Practical Gauging. 
aneſs Guide to the young Ganger. 
Ins Nova. 
8 Fr e. 
Hunt's Praftical Gaxging, 
Newton's Gauging. 
Everard's Gavging. 


GELD, the ſame wlth Gild, of Guild. 

GEMOTE, is an old Saxon Term for what we 
now call a Court: Tis often uſed in the Laws of 
Edward the Confe ſor. 

GENERAL. When an Army is preparing to 
— — — IS: 

to acquaint the rmy that ul 

all get ready to match: And this Notice by the 


Denas, Gay call Beating the Gener al. 
GENERALE, the 


ngle Commons, or Ordi- 
nary Proviſion, of dhe Kat 10us in Convents, 


was formerly calld by this Term Generale, as be- 
ing their Genera Allowance ; and ſo diſtinguiſh d 
from their Piftancie, or Pittances, which, on ex- 
traordinary Occaſions, were added as Over- 


GENERAL - See 1ſue. 

GENERATION, As to what. the Moderns, 
from their Ditcoveries by — have ad- 
vanc d on this Subject, you will by com- 


the Obſervations and Dilcoveries of 
br. Bow, S. Malpighii, Dr. de Grad, and 
nhoeeh, with one | 


another: And theie Tre 


to be done by them, 
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mals ate ex Auimalculo. 2. That the Animelcules 
are originally in Semine Marium, & non in Fami- 
n. 3. That they can never come Forward, nor 
be Formed into Animals of the reſpective Kind, 
without the Ova in Feminis. 


The Firf# of theſe ;ſeems probable from theſd 


Obſervations ; 1. That ſome ſuch Thing has 
en ſo often obſerv'd by Malpighins in the Cu. 


tricula of an Egg before Incubation, as the Rudi- 
ments of an Animal in the Shape of a Tadpole ; 
as may be ſeen in his Firſt, and in his Repeated 
Obſervations de Format ione Pulli in Ovo. 2. The 


ſudden Appearance and Diſplaying of all the 


Parts, after Jncabation, makes it probable, that 
they are not then actually Formed out of a "Fluid, 
but that the Stamina of have been 1 
there Exiſtent, and are now expanded. The Fixſt 
Part of the Chick which is diſcovered with the 


Naked Eye is, you know, the Punttam Saliens, 


and that not till Three Days and 3 of Incu- 
| bation be paſt: And then on the Fiſth Day the 
Rudiments of the Head and oy appear. This 
made Dr. Harvey conclude, that 
a Being before any other Part of the: Body, and 
that from it all the Organs of the Fetus were 
both Formed and Nouriſhed ; but 


only ſo far Extended, as to be made viſible to 

the Naled Eye, and that they were actually Exi- 
ſtent before, and diſcernable 4 Aſter 

an Incubation of 30 Hours, are to be ſeen the Head, 
the Eyes, and the Carina, with the Vertebra, 

diſtinct, and the Heart. After 40 

2 is viſible, and all the other Parts more 

diſtinct, which cannot be diſcern d bythe Ned: 

Eye before the Beginning of the Fifth ay; from 
whence it ſeems very pro that even the ſo 
early Diſcovery of thoſe Parts of tlie Fetus by 
the Microſcope, is not the Diſcerning of Parts 
newly Formed, but only more Dflated and Ex- 
tended by receiving of Nutriment from the Colli- 
quanzentum ; ſo that — ſeem all to have been 
actually Exiſtent before t ; 

And what Suan mardam has diſcover d in the 
Tranſmutation of Inſetts, giyes no ſmall Light to 
this, whilſt he makes appear in the Explanation 
of the 12th Table of the General Hiſtory of Jnſets, 
that in thoſe large Erzca's which feed upon Cab- 
bage, if they be taken about the Time they retire 


to be Transjorm'd into Aurelia s, and plunged of- U 


ten in warm Water to make a Rupture of the 
Outer Skin, you will diſcern, through the Tranſpa- 
rency of their Second Membrane, all the Parts of 
the Butterfly, the Trunk, Wings, Feelers, &c. folded 
up : But, that after the Eruca is Changed into an 
Aurelia, none of thele Parts can be diſcern d, 
they are ſo drencht with Moiſture, though they be 
there actually Formed. _ 

Another Conſideration 1s from the — 
which we may ſuppoſe between Plants and Ani 
mals. All Vegetables, we ſee, do proceed ex Plan- 
tula, the Seeds of 72 _\ nothing elſe 
but Little Plants of the ſame Kind folded up in 
Coats and Membranes; and from hence we may 
probably Conjecture, that ſo curiouſly an Orga- 
nix d Creature, as an Animal, is not the ſudden 
Product of a Flaid, or Culliqauamentum, but does 
much rather proceed from an Animalcle of the 
ame Kind, and has all its little Members folded 
up according to their ſeveral Joint and Plicatures, 
which are attcrwards Enlarged and Diſtended, as 


t the Blood had 


Maipig bius s 
Obſervations, we find that the Parts ate then 


Haur, its 
which are not Fr 


e Incubation of the Hen, | Sha 


we ſee in Pleas, Nom though” this Cooling, 
tion alone may ſeem not to bear much Weight, 
yet being joyned to the two former, they do 
mutually 3 each other. And indeed 
the Lat of Motion which are as yet diſcover 
can give but a very Lame Account of the Forming 
of a Plant or Animal. We ſer how wretch 
Des Cartes came off, when he began to apply them 
Unkeown wo Mankind; 2 dn meet 
nknown to Mankind; and it me | 
bable, that the Sramine of all the Plant: : the 
mali that have been, or ever ſhall be in the 5 
ſpective 
Wag, 


he 

have been Formed ab Origins Mundi, by 
| mighty Creator "within the Firfl of each ref; 
Kind, And he who conſiden the Nature of . 
ber that it does not give us the True Aaguit 
ut the Proportion of Things, and that ha 
ſeems to our Naked Eye but a Foim, may truly be 
made up of Ade as ſeem to us to. be in 
the Whole Viſible World, will not think tha 
an Abſurd or Impoſſible — 1 Ie 
But the Second ;Thing which later Diſcoveries 
have made probahlegis, that xheje chimralculey are 
originally 8 n in Ferius 
And thus | Collect! om theie C nſiderations; 


J. That there are Innumerable Auimulcla js 
numeral 


Semine Maſculino Omninm 


t in Eggs, which 
Male l ch. ſeein 


Fit theſe Rudiments proceeded originally — 


bation, and the Animalcale, makes it very proba- 
he ſame 


4. This gives a Rational Account of ay 
Fetus at One Birth, eſpecially that of the Coun- 
teſs of Holland; and how, at leaſt, a Whole on 
of Eggs in a Hen are Fecundated by One Couti 
of the Male. | G75 
5. This givesa New, Light, us it were, to the 
Firſt ay ecy concernin Meſſiah, that the 
Seed of the Woman ſhall bruiſe the Head of the Sv. 
ud All the reſt of Mankind being thus molt 
—_ and Truly the Seed of the An, FA: 
6. The Analogy I have already mention d, 
which we may rationally 5 * between the 
Manner of the Propagation of Plants and Animal: 
docs likewiſe make this Probable. Every Herb 
and Tree bears its Seed after itt Kind; which Seed 
is nothing elſe but a Little Plant of the ſame 
Kind; which being thrown into the Earth, as in- 
to its Uterws,, Tpreads forth its Kors, and receives 
its Nouriſhment, but has its Form within it ſelf; 
and we may rationally 7 ſome ſuch Au 


logy in the Propagation of Animals. 7 
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The Third Particular, which later Diſcoveries 
make probable, is, That Animals cannot be Formed 
of thete Animalcula without the Ova in Feminis, 
which are neceſſary for ſupplying them with 
Proper Nutriment ; and this, thele Conſiderations 
ſeem to evince. 1. It is 23 that an Animal- 
cule cannot come forward if 
proper Nidus, This we ſee in the Cicatricwla in 
Eggs, and tho' a Aillion of them ſhould fall in- 
2 Egg, None of them would come forward 
but what were in the Center of the Cicatricnla ; and 
perhaps the Nidus, neceſſary for their Formation, 
1s 10 proportioued to their Bulk, that it can 
hardly contain more than One Animalcle ; and 
this may be the Reaſon why there are fo Few 
Monſters. This we fee is abſolutely neceſſary in 
Oviparis ; and the only Difference which ſeems to 
be — them and the Yivipera in this Matter, 
is in this, That in the Latter the Ova are properly 
nothing more but the CGeatriewla, with its Coltiqua- 
menturm, ſo that the Fetrus muſt ſpread forth its 
Roots into the Dierus to receive its Nowriſhment ; 
but the Eggs in Oviparis may be properly termed 
an Uterxs in relation to the Ferw; for they con- 
tain, not only the Cicatricwla with its Ammion and 

iqnamentums, which js the Immediate Nowriſh- 

ment of the Fetus, but alſo the Materials which 
are to be converted into that Colliquamentn ; 
ſo that the Fetws ſpreads forth its Kot? no far- 
ther than into the Whire and Tulſ of the Egg, from 
whence it derives all its Nouriſhment. Now that 
n Animalele- cannot come forward without ſome 
juch proper Nidas, M. Leewenhoeck will not rea- 
dily Pech for it there were nothing Needful 
but their being thrown into the Ureras, I do not 
lee why many Hundreds of them ſhould not come 
* at Once, at leaſt wlulſt ſcatter d in fo large 
a Field. 
Nor, 2. That this Cicatricula is not Originally 
in Liero, ſeems Evident from the frequent Con- 
ceptions which have been found extra Utermm : 
Such as the Child which continued 26 Tears in 
the Woman of Tholouſe's Belly; and the Little 
fetus found in the Abdomen ot Mad. de S. Mere, 
gether with the Teficle Torn, and full of Clot- 
ted Blood; fuch alſo ſeem to be the Fetus in the 
Abdomen of the Woman of Copenhagen, mentioned 
in the Nowvelles des Lertves, for Sept. $5. all the 
Members of which were caſily to be felt thro' the 
kin of the Beſh, and which the had carried in 
her B. lly for 4 Tears: And the 7 Tears Gravida- 
wn related r. Cole, Now granting once the 
Neceſſity of a Proper Nidus, for the Formation of 
at Auimalcle into the Animal of its reſpective 
Kind, theſe” Obſervations make it probable, 
that the Teftes are the Ovaria appropriated for 
this Uſe; for though the Awmalcles coming 
hither in ſuch Cafes, may ſeem to be Extraordi- 
nary, and-that utually the Inpregnation is in Ute- 
, yet it may be Collected from hence, that the 
Coutricule or Ova to be Impregnated, are in Tei- 
bu Femineis ; for if it were not fo, the Acci- 
dental coming of Animalcles Thither, could not 
make them rome forward more than in any other 
Part of the Body, ſince they cannot be Formed 
ind Nowriſhed without a Proper Nidws. 

But, 3. It is acknowledg'd by all, that the 
Fetut in Utero, for tome conſierable Time after 
Conception, has no Connexion with the Womb; that 
it ſits wholly looſe to it, and is perfoctly a Little 
Round Egg with the Ferws in the Midit, which 


if it do not fall into a 


the Fecwndation of the Eggs as they paſs along. 


at laſt Jays hold on the Lier. Now from lience 
it ſeems evident, that the Cicatricula, which is 
the Fountain of the Animalcle's Nouriſhment, docs 
not iprout from the Urerss, but has its Origine 
elſewhere, and falls in thither as into a fit Soil, 
from whence it may draw Nutriment for the 
Growth of the Fru; elfe it cannot be eaſily 
1magined how it ſhould not have an Inmediar: 
Connexion with the Uterus from the Time of 
nerpt ion. 

If you joyn all theſe Three Conſiderations to- 
gether, viz. that an Animalcle cannot Come for- 
ward without a Proper Nidus, or Cicatricula ; 
that there have been frequent Fetas's extra Lie- 
rum; and that they have no Adhe/jon to the Ute- 
rus for a conſiderable Time after tion; they 
leem to make it evident, that Animals cannot be 
Formed ex Auimalculis without the Ova in Femi- 
nig. To all theſe I ſhall — 5 the Propoſal 
of an Experimentum Crucis, which may ſeem to 
determine whether the Teftes Feminee be truly the 
Ovaria ; viz. the Abdomen of the Females 
of ſome Kinds, and cut out theſe Teficles, and 
this will determine whether they be abſolutely 

ary for the Firmation of Animal. 

S 

Eg {hou e, emen Maris 
becaule there is no — — the Twhe and 
the Ovary for its Tranſiniſſion ; and for that 
Dr. Harvey could neyer diſcover any thing of it 
in Utero, But as to the laſt, M. Leewenhoeck has 
cleared that Difficulty, by the Diſcovery of 
Innumerable Aninalcula Seminis Maris in Cornu- 
tus Uteri, and thole living a conſiderable time 
after Coizvon, And as to the Former, we may ei- 
ther ſuppoſe that there is ſuch an /»flation of the 
Tube, or Cornua Ureri, tempore Coitionis, as makes 
them Embrace the Ovaria, and ſuch an Approach 
of the Uterus and its Cornea, as that it may eaſi- 
ly tranſmit the Seed into the Ovary: Or clic, that 

e Or are Impregnated by the Animalcles atter 
they deſcend into the Uter,and not in the Ovary. 
The former ſeems probable for this Reaſon, that ar 
leaſt a whole Aufer of Eggs in a Hen will beFecun- 
dated by One Tread of the Cock; now this Fecun- 
dation ſecins to be in the Yitellary, and not in the 
Uterns, as the Eggs pats along trom Day to Day: 
For it can hardly be tuppoicd that the Animalcles 
ſhould ſubſiſt io long, being ſcatter d looſely in 
the Lierus, as to wait there, tor many Days, for 


The latter Conjecture has this to ſtrengthen it; 
That the Animalcles are tound to Live a conſidera- 
ble Tune in the Uterss, and that if they thould. 
Impregnae the Ova in the Ovary it ſelt, the Fer: 
would encreale fo faſt, that the Ove could not 
pais through the Tube Uteri, but would either 
burlt the , or fall down into the Abdomen 
from the Orifices of the Tuba; and that from 
hence proceed thole extraordinary Corc:prions, in 
Abdomine extra Uterum. 

But M. Leewenhoeck, to weaken this Conſide- 
ration about the Conception's being like unto 
an Ovum in the Woxcb, propoſes. a Parallel be- 
tween theie Anmalcles and Aut, and iunlinuates 
that as the Latter catt their Skins, and appear ot 
another Shape, Io the Other which at firſt ſeeim 
like Tadpoles, may caſt their Outer Skin, and then 
be Round; and that this may be the Occaſion Of 
the Aud Figure of whe Conception in the Womb, 
To this it may be replied, That according to 


lends \torth its Umbilical Veſſel; by Degrees, and 
Vol. IL 


M. L:ewenhoeck's own Sentiment, the Animalcle: 
; E ee can- 
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Body is not the Auimalcle thus changed after 


ment; elle 1 do not fee why they ſhould not be 


men, — —— — 
| — 
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Punctum or Proper Place for their Nouriſhment, 
ww which it ſeenis they muſt have ſome Ad he ſion. 
Nov che Conception iu /rviparts is not faſtened un- 
to the, Womb for many Days, nor docs Adhere to 
any Point of it; fo that it ſcems this Kowndiſh 


baving caſt an outer Skin, but is rather the Cica- 
tricula, or little Egg, into which the Animalcle 
has cntcr'd as its Punttum, or Place of Nowriſh- 


AAdbering to the Womb from the Firf Conception; 
or why (as I have ſaid) many Hundreds of them 
are not Congetved and Formed together. 
GENITURA. See Seed. | 
GENTLEMAN, is derived from the French 
Gentil, i. e. Honeſtts, vel Honeſtd loco natus; and 
the Su Word Man: So that it ſignifies a Man 
well born. So the Talians call ſuch Perſons Gen- 
it Hucmini: And the Spaniards keep the Meaning, 
when they call a Gentleman Hidalgo, or Hyo 


d algo; i. e. the Son of Some Man, or of Some 


Man of Note or Reckoning. Under this Name 
with us are compriſed all above Yeomen ; ſo that 


Noblemen may truly be called Gentlemen, But | 


by the Courſe and Cuſtom of Eng 


land, Nobi li- 
is either Greater or Leſs, Upper 


1 
pper or Lower. 


e Greater contains all from Knights upwards ; | 


the Leſſer all from Barons downwards: As 
Smith taith, Cap. 21. de Repabl. Anglic. 


GEOGRAPHICAL Writers are, 

Bernhardi Vareni, M. D. Geographia Generalts 
Aucla & Illuftrata ab Iſaaco Neutono, K. S. S. 
Cantab. 1672, 8. | 

The ſame in Engliſh. | 

Philippi Cluvitii Introductio in Geographiam Uni- 
verſam. Amſt. 1697. 40. A 

Gordon's Geographical Grammar. Edit. 2. 

Z Luyt's Introduttio ad Geographiam. 

. Pralomei Geograph. Lib. 8. | 
Strabonis Geogr aph. 
Abr. Ortelii ene Geographicus. | 

De l. Croix, la Geographe Unrverſelle. 4. Vol. 
in 80. | 

Cellarii Notitia Orbis Antiqui. 2. Vol. 470. 

Heylin's Coſmography, laſt Edition. | 

All Atlas's, s of aps, Charts, &c. will 
be uſeful to conſult on Occaſion. 


GEOMETRY. A Catalogue of the moſt E- 
minent Books and Authors on this Sub- 


. 
Eusladis Elementa, novo Ordine & Metbodo de- 
monſtrata. Lond. 1666. 
Franciſci du Laurens Specimina Mathematica. 
Nouveaux Element de Geometrie. Paris, 1667. 


in 470, 
| Elemess de Geometrie, par le P. Ignace Gaſton Por- 


dies, A Pari, 1671. 12m0. © 

Geometris Pars Univerſalis, &c. Auth. Fac. 
Gegorio Scoto. Patavii, 1668. 410. 

Michaelis Angeli Ricci Exercitatio Geometric. 
Rome, in 470. Reprinted at Londen, and an- 
nex d to Mercator's Logarithmotechnica. 

Elementa Geometr æ plane, per Eg idium Franciſ- 
cum de Gottignies, Rome, 1669. 

Synopſis Geometrica. Authore Hon. Fabry. Lug- 
duni Galliarum, 1669. - 12m. 

Barrovii Lettiones Geometrice. Lond. 1669. 410. 


cannot come forward, il they do not find the 


Cera de Lineis Rectis ſe invicem ſecantibus AA 


Soveri Liber de Curve & Refte proportione, Pe 


f 0 O. 
Marini Gheraldi de Reſolutione & Comp. lib.5, 


See Philo. Tranſ. N. 14, 16. where Dr. a- : 


Erajmi Bartholini Selecta Geometrica. nie, 
0074-40. ; | 


lis anſwers this Book. N 
ur bo bf 


Exercitatio Geometrica , de Dimenlione Ei- 
Authore D. Gregorio. Edinbwrgh, 1684.” — 
P. Gregorii a Santto Vincentio Opus Gtometricum. 
Oc. Antwerp, 1647. | |; f 
Clavii Commentaria in Euclidem & Theodoſaun. 
Monguntie, 1612. | 
Alberti Dureri Geometria. J 
. Cavallerii Geometria de Indiviſibilibus Contings. 
rum, Cc. Rome 1635. 410, 
Exercitationes Geometrice. Bononie, 1647. 7 


lani, 1678. 400. 
meds Opera. 6-4 
Torriceillus in Libros Archimedis de Sphera & 
Clindro, Florentie, 1644. 470. | 
Caraggio, Geometria * deficienting 
Figura data ſpecie. Midiolani, 1659. gto, 
Hugonis de Omerique Analyſis Geometrica, C4 
, 1698. 4to. 


tavii, 1630. 410. 
Stephani Angeli Prollemaias Geometrica LY, 
cnice, 1058. 440. E 
Viucentii Leotandi Examen Quads ature Circul 
Gregor. St, Vincentii. Lugduni, 1654, 410. 
* de Lionne Cur vil incorum Amenior — 
Platio. | | 
Wallifu Elenchus Geometrie Hobbiane. Ox, 
1655. 8e. | 
Henrion's Euclide in French. 2. Vol. Paris 
1083. $00, 
Tacqueti Geumetria, a Dno. Whiſton edit a. Car 
tab. 1703. vo. 
Pardie's Elements of Geometry, Engl. laſt Edition, 
by the Author of this Lexicon, Lond. 1705, 
De Chale's Euclide. | 
Barrovii Elementa Exclidis. Lond. 1678. 12m. 
Exclidis Elementorum lib. 6. per Fournier. Cav 
tab. 1665. 12mo. ' 3 
Euclides adauctus, per Guarinum. Ang. Tami 
ne, 1671, | 
Euclidis que juper ſunt Omnia, per D. Gregoriun, 
Oxon, 1703. | 
Enclidis Libri 15. a Franciſco Fhillate Candalli 
Lutetie, 1578. 
Euclidis Libri 15., cum Expoſitione Theonis in pri 
ores 13. 4 Barth, Veneto. 


Billin 7 Comment on the 15 Books of Exclide. 


Kome, 1640. 
Lambertus in Euclidem. 14 
Clawii Geometria Practica. Roma 1604. 
Sturmii Matheſis Enucleata. Norimberg, 1689. 


Vincentii Viviani Divinatio ſecunda Geometric, 
ſrve de locis folidis, Florentie, 1701. 

Gnidonit Grando Geometrica Demonſtr atio T heort- 
matum Hugenanorum. Florentiæ, 1701. 4 

Dipgs's Antometria. 

Scarburgh's Engliſh Euclide. 


Pappi Alex. Collettiones Mathematice. 


Exercitatio Geomeirica de Dimenſiane Figurarum, 
per D. Gregory. Edinb. 1684, 400. 

Principia & Problemata aliquot Geometrica aut 
deſperata, nunc breviter cæplicata & demonſtis 
ta. Auth. T. H. Malmaburienſi. 


1673. 
BHaſdas de Principiis & Ratiocinatione Geomet ii 
corum contra Faftum Profeſſorum Geomeiſit. 
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Ejuſdem Roſetum Geometricum. Lond. 1671. 
anſwer d by Dr. Wallis in Phil. Tranſ. N. 73. 
Lux Mathematica, per K. R. Lond. 1672, An- 
ſwer d by Dr. Wallis in Phil. Tranſ. N. 87. 


GEOMETRY Abſtruſe. See Tranſcendental. 
GEORGE Noble, was a Piece of Gold; cur- 
rent in 1 Hen. 8. at Six Shillings and Eight- 
nce. At which Time, by Indenture with the 
Aint, one Pound of Gold (in —__ was to 
be coined into Eighty one George Noble. 
-. GIRDERS, in Architecture, are the largeſt 
Pieces of Timber in a Floor: Their Ends are uſu- 
ally faſtened into the Summers or Breſt-Summers, 
and the Joiſts are framed in at one End to the 
Girdert. No Girder thould lic leſs than 10 Inches 
into the Wall, and their Ends ſhould be laid in 


Lome, Co. | ! | 
6GILANDS. All Secretions in an Animal Bo- 
dy are made by Glands, and a Gland is nothing 
but the Convolution or various Folding of the 
{mall Arteries, whoſe laft Branch muſt be 
Cylindrical, This Cylindrical Artery, in its 
indings, ſends out ſeveral little Duets or Se- 
cretory Veſſels of equal Diameters, which ſome- 
times unite 1n one common Pore, ſometimes run 
into a common Baſon. This Structure is evident 
in all the larger Glands, ſuch as the Inteftines, 
with their Secretory, Ducts , the Latteals, the 
Tefticles, and ſome of the Conglobate Glands, and 
may be ſeen in all the reſt, it they happen to be 
Obſtrutted, and ſo ſwell to become viſible; and 
therefore the ſame may reaſonably be concluded 
of all Glands in General. There are fwall 
Branchings of Nerves paſling all over the Coats 
of the Arteries, and ſeem to be deſigned princi- 
pally for their Spiral Contortion, that the Blood 


wy be the more nd pre through them. 


Conglobate Gland is à little ſmooth Body 
wrapt up in a fine Skin, by which it is ſeparated 
from all other Parts, only admitting a Nerve and 
Artery to pals in, and giving way to a Vein and 
Excretory Canal to paſs out: Of this Sort, are 
42 — of the Brain, the Labial Glands, and 

eſtes. 

A Conglomerate Gland is compoſed of many 
little Canglobate Glands all tied together, and 
wrapt up in one common. Tunicle or Membrane. 
Sometimes all their Execretory Ducts unite and 
make up one common Pipe, thro' which the Li- 
quor of all of them runs, as the Pancreas and the 
Parotides do. Sometimes the Ducts uniting, form 
ſeveral Pipes, which only communicate with 
one onother by crots Channels; and ſuch are the 
breaſts, Others again have ſeveral Pipes without 
any Communication with one another, of which 
dort are the Glandulæ Lachrymales, and the Proſta- 
ta, And a fourth Sort is, when cach little Gland 
hath its own Excretory Duct, thro* which it 
tranimits its Liquor to a common Baton, as in 

1. 

As to the Manner how the ſeveral Fluids, after 
they are form d in the Blood, are leparated from 
It m the Glands; it depends (as Dr. Keil ſhews, 
An. Secret. P. 82. entirely on the Figure and 


Structure of the Gen , which therefore muſt 
fult be determined. As Truth, when plain and e- 
vident, duth of it ſelf dijpel all - falſe Opinions ; So 
the irie Srrul iure of the Glands being once demonſtra- 
ted, there will be no Oceaſwn to refute the Doftrine 
of Ferment „ nor the Hypothe/ir of Tubes differing as 


01. II. 


continually _ 
t 


to the Hure of their Orifices ; both which have 
ſeveral Tunes been demonſtrated to be falle, 

That the Glands are nothing but Convolutions 
of tmall-Arterics, the greateſt and moſt accurate 
Anatomiſts of this Age; Malpighi, Bellini, and 
Nuch, have di ſcover d. And indeed, that all tlie 
Veſſels of the Body, in wich the Liquors are 
can luve no other than a 
Cylindrical or Conical Form, is demonſtrable from 
the Nature of Fluids, whoſe Preſſure is always 
perpendicular to the Sides of the Veſſel contain- 
ing them, and equal at equal Heights of the Flu- 
_ IF * T the Sides of — Veſſels — * 
and equally yielding every where, (as are all th- 
Tubes in the Body of a Rug they muſt, by the 
Preſſure of their contained Fluid, be equally eve- 
ry where diſtended; and conſequently the Section 
of ſuch a Veſſel, perpendicular to its Axis, mutt 
be a Circle; and therefore the Veſſel muſt be ei- 
ther a Concave Cone or Cylinder, or at lealt tuch 
a _ whole Tranſverſe Section, normal to 
the Axis, muſt be a Circle. þ 

The Grcular Orifices therefore of the Glands 
can only differ in Magnitade ; and all Sorts ot 
Particles, ot a leſſer Diameter than that of the 
Orifice of the Gland, may enter it: So that with- 
out ſome further Contrivance, That Fluid which 
contains the biggeſt Particles, mult like jſe cont1!: 


of all the Particles of all the other Secretions; 


neither could any Fluid thicker than the Blood 
be ſeparated from it, becauſe ot the great Propor- 
tion of the Aqucous Fluid, hole Particles be- 
ing vaſtly ſinaller than any other, and inviſible 
to the beſt Microſcopes, mutt enter all the Glands, 
and be mix d with the ſecerned Fluid. 

Now how this Inconvenience may be preven- 
ted, and how the Farticles of any Size may citlier 


be ſeparated by themiclves, or with any aſſigned 
Portion of the Aqueous Fluid, or of other leſſei 


Particles, I ſhall endeavour to ſhew. 
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Suppoſe then A B to be a ſinall evaneſcent Arte- 
ry, and that the Particles of the leaſt Size were 
to be ſeperatcd from the feſt. 


From the Side of the Artery muſt ariſe the 


Gland or Tube C X, whole Orifice at C is ſuch 
as is capable of admitting only Particles of the 
leaſt Size, together with the Aqueous Fluid: 
Theſe therefore will be ſeparated from all the 
other Particles of the Bl&d, and the Tube C X 
being a Cylinder, they will paſs to its further 
End X, which is ſuppos d to be the Excretory 
Duct ot the Gland. 

It the 2 of the Aqueous Fluid, ſepara- 
ted with the leaſt Particles, muſt be diminiſlid, 


that fuch a Fluid as 15 requiſite may paſs through 
the Exctetory Dutt &, from the Tube CK; you 
muſt imagine, that ſeveral other ſmaller Canals 
go out, as at D, E, F, and 6, whoſe Orifices 
are lo tall, that they admit no other Particles, 


Eee 2 be- 


— 


Cold Water, and ſo lie there till 


1 — 
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beſides thoſe of the Aqueous Fluid, to paſs thro 
them ; and thereforc as the leaſt Particles, toge- 
ther with the Aqueous Fluid, paſs along the 
Tube CA, the Aqueous Fluid muſt — 
be diminiſhed; and the Quantity of the lea 

Particles ſtill remaining, they can paſs no where 
but thro the Excretory Duct at X: And this 
Diminution of the Aqueous Fluid will always 


be according to the Number of the Canals, D, 1 the ; 
one of which is the Coagulation this Way of 


F, G, that is, in Proportion to the Length of 
the Tube C K. And therefore, according as the 
Gland is longer or ſhorter, ſo the more or leis 
Aqueous Fluid will paſs through the Orifice of 
the Excretory Duct at X; and conſequently, the 
ſecreted Fluid, on this Account, be Thicker or 
7 hinner. cel | 

If the Paiticles of a middle Sire, between the 
higgeſt and the leaſt, are to be drawn oft from 
the reſt of the Blood: Let the Orifice at the 
Gland C be juſt ſo big as to admit thoſe Particles, 
and not any other of a larger Size. Theſe Parti- 
cles theretore, with the Aqueous Fluid, and all 
better Particles, will paſs thro' the Orifice C; 
but if the Canals D, E, F, G, are big enough 
to receive all the other Particles, and too little to 
admit thole that are to be ſeparated, it is evident, 
that thole Particles muſt arrive at the Excretory 
Du K, with what Proportion of Leſſer Particles 
is required. ; 

And thus we fee how any Sort of Particles may 
be drawn off, either by themfelves, or mix d with 
any others, in arty Proportion: And this is done 
in the molt ſimple Manner, only by Arteries ; 
for C K is only a fmaller Artery, either Straight, 
Spiral, or otherwiſe contorted, and D, E, F, 
and G, are again Arteries ſmaller than it; and if 
any of theſe are ſo ſmall as only to admit Parti- 
cles of Serum, they will conſtitute hatick 
Veſſels. From whence it is, that we find Lym- 
phedufts ariſing in great Numbers from thoſe 
Glands that ſeparate thick Humours ; as from 
the Teſticles, Liver, WC. : 

GLANDULE Miliares. See. Miliares, and 
liz, 7 . 

GLANDULA AHyrtiſormes, are the Con- 
tractions of the Fibres of the broken Hymen, 
upon the firſt Coition, | 

GLANDULEZ Sebacee, are a large Number 
of Glands which lie under the Skin of the Auri- 
cula of the Ear; and which, becauſe they ſepa- 
rate a greaſy Matter like Talon or Sebum, their 
firſt Diſcoverer Valſalva, in his Book of the Ear, 
calls by this Name. Tlus Sebum being carried to 
the Surface of the Skin, he ſaith, hardens there, 
and turns into a ſcaly greaſy Subſtance, not un- 
like that of Bran. Perhaps they are ſuch Glands 
as thoſe that ſecrete the Scurf and Dandruff that 
ariſes from Combing the Head. | 


GLASS Drops, or Bubbles, ſometimes call'd | pou 


Prince Rupert's Drops; are {mall Parcels of coarſe 
green Glaſs, taken out of the Pot in Fuſion at 
the End of an Iron Pipe; and being exceeding hot, 
are let fall or dropt from thence 1nto a Veſſel of 
are ſen- 
ſibly cold. Theſe exhibit a very Goon ing Phæ- 
nomenon ; viz. as ſoon as you break off the leaſt 
Bit from the Stem of it, or pecked End, the whole 
Bulk of the Drop flies to pieces with a brisk Noiſe, 
_ _ of = — _ be ty as Dutt. 

r. in his Micro a, a particular 
Diſſertation upon this ubhecl 


| GLOBULES, are ſuch ſmall Particles of Mat- 


ter as are of a Globular or Spherical Figure: As 
the Red Particles of the Blood which Iwim in 
the tranſparent Serum, which are eaſily diſcoye- 
rable by the Microſcope ; and tis pleaſant to ſee 
how theſe Blood Globules, whenever they come 
within a due Diſtance, do attract one another, 
and unite like Spheres of Quickſilver; and by 
this Means the Blood ſeparates into two Parts; 


the Red Parts of it, and the other is the Scrum. 
Now the Serum conſiſts of a great Number of 
Corpuſcles or ſmall Particles (bur are not 


| all erical nor Globular, like the Red Glo. 


bules of the Blood) and theſe of various Figures 
and Magnitudes, and ſwimming in a Limpid 
Fluid. And theſe Serous Particles don't unite 
with, nor atract one another as the former did, 
till tome Part of the Fluid in which they ſwim 
hath been evaporated by Heat; but then they do 
(and form a Coagulum) as the Blood Globules 
did. So that the Power of Attraction is greater 
in the Red Globules, than in the Particles of 
the Serum. | 

GLYPHICE, is a Fart of Sculpture, being 
the Art of Cutting, Carving, or Caſting, the 
22 and Reſemblances of natural Things in 

eta Is. 

GOLD Aline. In Phil. Tranſ. N. 58. Dr. Edu. 
Brown gives the following Account of the Gold 
ines in Hungary. Among the 7 Mine Towns in 
Hungary, (whuch are not far from one another, 
Viz, Chremnitz, Schemnitz, — ee 
Bochantæ, Libeten, and Tiln) emnit2 is t 
Richeſt in Gold. They have alſo at preſent, Gold 
Mines at Bechantz, Coningsberg ; and they re- 
port 1n that Country, that there hath been for- 
merly a Rich Gold Mine at Glaſs-Hitten, but 
loſt ſince that Bethlem Gabor over-ran thoſe P 
when the Undertakers ſtopped up the Mine 


fled. 


They have worked in the Gold Aine at Chrem- 
nitæ 900 Tears, This Mine is divers Engliſh 
Miles in Length, and about 160 Fathoms Deep. 
yay Veins of the Oar run to the North, and to 
the Eaff. They work alſo towards One, Two and 
Three of the Clock, as they ſpeak ; for the Miners 
direct themſelves under Ground by a Compaſs, 
not of 32 Points (ſuch as is uſed at Sea), but 
one of 24; which they divide, as we do the 
Hours of the Day, into twice Twelve. Of the 
Gold Oar, ſome is Whue, and ſome Black, Red, 
or Yellow: That with Black Spots in White is 
eſteem d the belt, as alſo the Oar which lieth 
next to the Black Veins. This Oar is not Rich 
enough to ſuffer any Proof in ſmall Parcels, 
like that in other Mines, whereby to know what 
Proportion of Metal is contain d in it; but 
und a very great Quantity thereof, and w 
it in a little River, which runs nigh the Town. 
The whole River being divided, and admitted 
into divers Cuts, runs over the Oar continually, 
and ſo waſheth away the Earthy Parts from 
Metalline: And from a clear River above the 
Town, by its running through io many Works, 
and over ſo much pounded Car, it becomes be- 
low the Town a k-Vellow Stream, of the 
Colour of the Earth of rlioie Hills. ; 

There have been Pieces of Pure Gold found in 
the Mine. Some of which I have ſeen in the 
Emperor's Treaſury, and in the Elettor of _— 


GOL © 


GRA 


Repoſnory ; one Picce as broad as the Palm of my 
Hand, and others leſs, and upon a White Stone 
many Pieces of Pure Gold; but theſe are very 


re. 

The common Yellow Earth of the Country 
near Chremnitz,, although it be not eſteemd Oar, 
affords ſome Gold: And in one Place I faw a 

cat Part of an Hill digg'd away, which hath 

n caſt into the Works, waſhed and wrought 
in the fame Manner as pounded Oar with conſi- 
derable Profit, | 

Some Paſſages in this ine, cut through the 
Reck, and long, diſus d, have grown up again; 
and | — the = of — — — 
formerly wide enough to ca ir Oar through, 
to — . each other, "a as we paſſed with 
Difficulty. This happens in Moiſt Places. The 
Paſſiges unite not from the Top to the Bottom, 
but from one Side to another, 

There is Vittiol in this Mine, White, Red, 
Blue, and Green; and alſo Vitriol Waters. There 
1s a Subſtance found, which ſticks to the Gold 


Oar, of ſmall pointed Parts like Needles, call'd | tho 


by them Antimony of Gold. There are als 
found here, and tome tinctur d Tellow, 

The Miners will not allow any Quickſilver or 
Brimſtone to have been found here; yet in the 
— mention d Antimony of Gold, there is evi- 
dently Sulphur, as I perceiv d by burning. The 
Ovickfilver Mine, mentioned in the Anſwer to 
Kercher's Inquiries, Mund. Subter. is an Hungarian 
Mile, or 7 Engliſh Miles diſtant from Chremnitz, 
and is not wrought in at preſent. 

There is a Vieriol Mine in theſe Hills near the 
Gold Mine ; the Earth or Oar of it is Reddiſh, and 
ſometimes Greeniſh, This Earth is infuſed in 
Water, and after 3'Days, the Water is poured off, 
and boiled 7 Days in a Leaden Vee, till it comes 
to a Thick Granulated Whitiſh Subſtance, which 
is afterwards reduc'd to a Calx in an Oven, 
and ſerveth in the makin artis, or the 
Separating Water uſed at Schemnit x. 

They have divers Ways of taking the Gold out 
of its Oar; by Burning the Oar; by Melting; 
by Adding Silver Oar and other Mineral: Sand, 
and Lead, as they find the Oar Fluid or Fixd. 

But without Lead they proceed thus: 

They break and pound the Oar in Water, very 
Fine; they waſh it often, and lay it in Powder 
upon Cloths, and by the gentle Oblique De- 
ſcending of the Water over it, and their conti- 
nual Stirring it, the Earthy, Clayiſh, and Lighter 
Parts, arc walhgd away, while the Heavier and 
Metalline remain in the Cloths; theſe Cloaths 
are atterwards-walſh'd clean in ſeveral Tabs, and 
the Water, after ſome Sertling, poured off from 
Its Sediment; which Sediment is again waſh'd, 


and. then making a Charcoal Fire upon it, they 
drive down the Quickf{ver, yet remaining in the 
Gold, to the reſt in the Bottom of the Pan; 
then taking out the Gold, they caſt it into the 
Fire, that it may become Purer. 

Concerning ranach-Gold, 1 cannot learn that 


there is . ſuch Gold, or Place where Gold is 


digg d, in 
is, for 4 mentions ſuch a Place as Gol de- 
Canacum, and another call d Golde-Crona. 

For the exceeding Minuteneſs of the Conſti- 
tuent Particles of Gold, ſee Ductility. = 

_GOTHICK Manner of Building, was unhap- 

pily brought into Uſe, after the Irruption of 
thoſe barbarous Nations, the Goths and Vandals, 
Cc. from the North, and the Moors and Arabs 
from the Sah and Eaf, into the Civiliz'd 
World. Theſe rude Peoplc demoliſh'd what 
they could of the Ancient Greet and Roman Ar- 
chitecture, and inſtead of thoſe Admirable and 
Regular Orders and Manner of Building, intro- 
duc'd a licentious and fantaſtical Manner, which, 

' ſometimes adorned with Expenſive Carvings, 
and Coſtly, tho' Lamentable, Imagery, is without 
any of that Auguſt Beauty, and juſt Symmetry, 
_ the Fabricks of the Ancients entertain us 
Wi 

GRAMMAR, is thus very juſtly defined 
Mr. Johnſon, in li — 
That it is the Art of expreſſing the Relations of Things 
in Cunſtruction, with due Accent in Speaking, and 
Orthography in Writing, according to the Cultons of 


thoſe whoſe uage we learn. 

RAND Fs are thoſe in every Term ſo- 
lemnly kept in the Inns of Court and Chancery ; 
viz, In Eafer Term, Gegen Day ; In Tin 
Term, St. John Baptiſt's Day; In Michael ma- 
Term, Al-FJaint. Day (and of late, All- Soul: 
Day); and in Hillary Term, the Feaſt of the Parifi- 


ary ; but in Germam I think there 


cation of our Lady, commonly called Candlemas 


Day. Theſe are Dies non Furidici, no Court Days. 

GRAND Go, is a Term uſed by Painters, 
to expreſs, that in a Picture there is ſomething 
— great and extraordinary, to ſurpriſe, pleaſe, 
and inſtruct. Where this is found, they ſay the 
Painter was a Man of the Grand Guſto, or Gout: 
And they uſe the Words Sublime and Marvellous, 
— they ſpeak of a Picture, in much the ſame 

_ 6 

GRAPPLINGS. The fame with Grapnel;, See 
that Word in Vol. I. 

GRAS-Hearth, was formerly the Cuſtomary 
Service for all the Inferior Tenants to bring their 
Plows, and do one Days Work for the Lord, 


within four Days after Michaelmas. 


GRAVITY. Dr. Gregory, in the Preface to 
his Excellent Aſtronomy, ſhews, That the An- 


and ſtirred oy in ſeveral Veſſels and Troughs, | cient Aſtronomers knew that the Heavenly Bo- 


till at length they ſprinkle Qui _ upon it, 


dies gravitated towards one another, and were 


and knead it well together for an Hour, and then kept in their Orbits by the Force of Gravity. 
waſhing it again in a wooden Veſſel, after the And that when Democritus, Metrodorus, and Di- 


Separating of much of it which the Quickſilver | 


touches not; by ſtriking this Veſſel againſt their 
Leg, they bring the Gold and Quickſilver together, 
in an Amalgama, to one Corner of it. From 
this Amal gama 


ogenes, and afterwards Anaxagoras, Archelans, 
and E ides, maintain'd the Sun and Stars to be 
t Globes of Stone or Metal heated red hot; 
meant by it, That they were heavy Bodics 


ſtrain as much of the Quick- | of ſuch a Denſity, and heated to ſuch a Degree, 


ſiver as they can through coarſe Cloths firſt, as to enable them to retain their Fire aud Heat 
and then through fine; then they put the Maſs for the Purpoſes they were deft 


remaining upon a 


ed. 
perforated Plate, which they | Anaximenes ſaid, the Fix d 1 were of 2 


et over a deep Pan placed in the Earth, in the Fiery Nature, but had Bodies of an Earthy Na- 
Bottom of which Pan they alto put Quickſilver : | ture moving round them, which we can't tee 
This Pan they cover, and Lure the Cdver well, | as we can them. And this Opiuion he had from 


Anaxi- 
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8 and he from Thales Mileſius; who 
was tlie firſt of the Ionic Sect of Plu ſoſophers; 


among 


that Sect maintain'd each Star to be a World, 
and to have Earths or Planets moving round it, 
in the Infinite Mundum Space; and in particu- 
lar, that the Moon was an Earth like ours, and 
inhabited by ſome fine Soxts of Living Creatures. 
In the Leipfick Aits of May, 1690. there is a 
Diſcourſeabout the Cauſe of Gravity, by Mr. Lei 
nitæ, together with a Defence of his Opinion of 
the True Laws of Nature againſt the Curt ſians. 
GRAVITY, its Centre, is a Point in every 
Heavy Body, thro which any Plane whatever 


being drawn, will; divide the Body 1nto two | 


Parts of equal Weight. | | 


Aud the Plane fo dividing the Body into two | 
Parts, equal in Weight to each other, is call'd | 


the Plane of Gravity, ' 


And every Line in this Plane which paſſes | 
thro the Centre of Gravity, is called the Diame- | 
ter, or Line of Gravitation, Propenſion, and (by 


ſome )- Innittion. 97 bi ; 
The Line of Direclion of Gravity, or Lise of Gra- 

vity, is perpendicular from the Ce 

to the Horizon. 


out its Baſe OE; then that Body muſt fall 
down, and will fall on that Side where the Per- 
pendicular C falls. 


But if that Line C falls any where within 
O E, the Baſe or Foot on which the Body ſtands, 


＋ 


rhom this was a received Notion. It. 
got allo into the Italian Philoſophy ; for thoſe of 


ntre of Gravity |, 


If a Body, being plac'd upon an Horizontal 
Plane, — Line of Gravity C falling with- | | 


I 


2 alſo the Plane of Gravity, and the Di- 
ameter of Gravity, may be determined. Apply 
to the Solid ſuſpended by a Rope, as C D, on 
_ Sides of it, the Perpendiculars EG and FH, 
O that 
which ſhould be mark'd out with Chalk, & 
and then be joined above and below by the 
b- | Tranſverſe Perpendiculars / L, X A, ſo that 
one of the Planes of Gravity, 7 K, M , may 
be gained: Alſo having turn d the Solid about, 


find 
the 


fin 


reſt 
the 


to 


Planes of Gravity: 


the Body wilt reſt there without Danger of fal- 


ling. 8 
And if a Body be placed on an Inclined Plane, 
and C the Line of Gravity, as in N. 1. falls 


ld. 


at 


by A: 0 


without the Baſe, it will tumble over; but 
X when it falls within, as in N. 2, it will only 


ſlide down, 


Ol the Mathematical Way of finding Centres 


of Gravity. See Centres of Gravity, in Vel. Il. 


| 


by poiſing the Solid another Way oblique to thc 
former, ſo will their common | 
of the Diameters of Gravity: "Laſtly, roll the 
Solid into another Poſition, and then repeat the 
former Way of finding another Plane and Dia- 


meter of Gravity; ſo ſhall the Interſe&tion,of IM th 
this Diameter of Gravity with the former be E. 
the Centre of Gravity ſought.” '” d) 

GREAT Grele-Sailing, is conducting a Ship 5 


(if it be poſſible) in the Arch of a great Circle, 


which paſſes thro the Zenith of the two 1 — 


Mechanical or Practical Way 


Plane of Gravity, Ii, 4 m, which will cut the 
former above in P, and below in d; and then 
Diameter of Gravity D d will be had. Then 
hang the Solid - tranſverſly 


viltan the former in O, the Centre of Graviy 
90 e 

And in ſome Caſes, there may be yet uſed 
more Compendious Way; viz. fa 
Solid AB on the fine Elie CD of a Hypo- 
moc hl ion, turning and moving it about ul it will 


Body or Solid which anſwers perpendicularl 
the Edge of the Fiponaclan, be on of the 


all here, from Sturm ius, give you a good 
for finding the 


tre of Gravity of Regular or Irregular Solids ; 


they may touch in the Lines IK, L Al, 
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Mantis 


out, after the ſame Manner, another ſuch 


| : and the ſame Wa 
another Diameter of Gravity M, whic 


It, 


the given 


there in Equilibria ; then will that Plane, in 


rr 


find out ſuch another, 


Section be one 


E 3 — 
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whence and to which ſhe is bound. But this from | 


Method is not practicable at Sea, tho' the nearer 
a Ship can keep to it, the better. See Sir Fonas 
Moor s Navigation. 

GREE, trom the French Word Gre, ſignifies in 
our Law, Contentment or Satigaction. Thus 


in 2 K. 2. c. 15. to make Gree to the Parties, is to 
ive them Contentment or Satisfaction for an 


Offence done to them. So in 25 E. 3. c. 19. Tis 
appointed that Judgment ſhall be put in Diſpenſe, 
till Gree be made to the King of his Debt. Hence 
Agree, Agreement, Cc. 

GREGARIOUS Birds, are ſuch as do not live 
ſolitarily, but aſſociate in Flights or Coveys, a 
great many together in * 

GREUT, is the Miners Word for the Earthy 
Part of what they dig up, and which hath no 
Mine or Oar in it, but is peculiar to each parti- 
cular Load; i. e. ſuch a hath ſuch a co- 
joured Greut. The common Earth, which is the 
loole Mold above the Shelf, in which find the 
Shoad, they call Deads. : 

GROOVE, is the Sliaft or Paſſage into the 
Lead Mines, and by which they draw up their 


Oar. 

GROSSE. - Formerly a Villain in Groſs, was 
ſuch a ſervile Perſon as was not appendant or 
annex d to the Land or Mannor, an 90 along 
with the Tenure as ar. Appurtenance of it; but 
was, like the other Pcrſonal Goods and Chattels 
of his Lord, at his Lord's free Pleaſure and Diſ- 
polal. And thus Advouſon in Groſs, is diſtinguith'd 
trom Advouſon Appendant. 

GROTESQUE, or Groteſca Work, is the ſame 
with what 1s ſometimes call'd Antick ; bong a 
Confus'd Compoſure of Figures of different ſa- 
tures, Sexes, Cc. and uſually of ſuch Fancies 
as are not any where really exiſting in Kerem 
Natura. ; ; 

GROUND Plates, in Architecture, are the 
outermolt Pieces of Timber lying on or near the 
Ground, and framed into one another with Mor- 
teſſes and Tennons: In theſe alſo are Morteſſes 
made to receive the Tennons of the Joifs, the 
dummer, and Girders ; and ſometimes the Trim- 
mers for the Stair-Caſe and Chimney-Way, and 
the Bindin * * : 

GROUPPFE, in Painting or Sculpture, is a 
Knot or ſeparate Collection of Figures, which 
ippear to have ſome plain Connexion with, or 
<——_ to one another, by the Deſign of the 

IECe. ' 

GUARD, in the Military Art, ſignifies a 
Duty or Svice pad by the Soldiers, to ſecure 
the Army or Place from the Surprizes and Efforts 
of the Enciny ; and of this there are ſeveral 
Kinds: As, 1. The Main Guard; which is that 
from whence all other Guards are detachd: 
Thote who are to mount the Guard, meet at 
the reſpective Captains Quarters, and are cari1ed 
trom thence . to the Parade; where, atter the 
Whole Guard is drawn up, the Small Guards 
are detach'4 for the Poſts and Magazines ; and 
then the Subalt&rn Officers throw Lots for their 
Guards ; and are commanded by the Captain © 
the Main Guard. 2. Advance Guard, is that 
Farty of Horte or Foot which march betore a Bo- 
dy, to gives Notice. of approaching Danger. 
When an Army is upon their March, the Grand 
Cards which thould mount that Day, ce as 
Ade ance Guards to the Army. That mall Bo- 
4 allo of 12 or 16 Horlc, which arc potted | 


> 


under à Corporal or Quarter-maſter before the 
Grand Guard of a Camp, are called the Advance 
Guard. 3, Grand Guard, ate 3 or 4 Squadrons 
of Horſe commanded by a Field Officer, and 
—— before the Camp, on the Right and Left 

ing, towards the Enemy, for the Security of 
the Camp. 4. In a Camp alto every Battalion 
poſts a {mall Guard, commandcd by a Subaltern 
Officer, about 100 Yards betore its Front ; and 
this is calld the Qrarter Guard. As, 5. That 
ſmall Guard of Foot which a Regiment of Horſe 


mounts in the Front of the Regiment, under a 


Corporal, is call'd the Standard Guard. There 
is alſo, 6. The Picquet Guard, which is a good 
Number of Horſe and Foot, which keep them- 
telves always in a Readineſs in caſe of an 


Alarm: The Horſe are ſaddled, and the Riders 


booted, all the while ; and the Foot draw up at 
the Head of the Battalion at the Beating of the 
Tattou; but afterwards return to their Tents, 
* bv in a Readineis to march upon any 
ludden Alarm. This Guard is to make Relittance, 
in caſe of an Attack, till the Army can get 


GUARDIAN be Spiritual 
of the Spiritualities, is be that 
collects the Spiritualities of any Biſhoprick du- 
ring the Vacancy of that See. The Dean and 
Chapter of Canterbury are Guardians of the Spiritu- 
alities for the whole Diocele and Province, du- 
ring the Vacancy of that Archbiſhoprick. | 
UERITE, in Fortification, is a ſmall Tower 
of Wood or Stone, plac'd uſually on the Point 
of a Baſtion, or on the Angles of the Shoulder, 
to hold a Centinel, who 1s to take care of the 
Ditch, and to watch out againſt Surprizes, 
GULE of Auguſt, is the Day of St. Peter ad 
Vincules, celebrated formerly and now on the 
firſt At wg See Hoſpiman de Origine Fejts- 
rum, Fol. 85. | 36 
GUN. Poxder. The wonderful Exploſion of 
this miſchievous Compoſition (when it is ind led) 
ſeems to ariſe from hence: That the Sulphur and 
Coal-dult being Bodies very yRay let on Fire, 
they do very ſwiftly accend the Nitre; whole 
Spirit being thereby rarified, breaks out with a 
violent Exploſion, like the heated Vapour of 
Water out of an Folipile. The Sulphur alſo 
being of a volatile Nature, is it telt allo conver- 
ted into Vapour, and fo encreaſes the Exploſion; 
and that Part of it which is of an Acid Nature, 
(as that Spirit which they call Oil ot Sulphur 
per Campanam) upon the Accention, breaks out, 


and entring into the fix d Body ot the Nitre, 


looſens and lets out its latent Spirit allo, hereby 
roducing a yet much greater Fermentation and 
cat. | 
And if you mingle Salt of Tartar with Gun- 
Powder, and let that Mixture be gradually heated 
till it come to take Fire, the Explotion will be- 
come much yore quick and violent; and this 
can ariſe from no other Caute than from the 


Action of the Vapour ot the Gum Poudet on 


the Salt ot Tartar. By what Means the 1mall 
Particles ot Bodies do act upon one another with 


f| this Imimenſe Violence, you will find under the 


Word Attraction. 

GUN-Acom, in a Ship, is the Appartmeꝑt un- 
der the Great Cabin; where the Maſter Gunner 
and his Crew rendezvous, get ready their Car- 
ridges, Ge. and do all Things belonging to their 
Bulineis. GONE & 1 40817 = 
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- GUNTERS Line, Defigningin this Volume, 
the Deſcription and Uſe of the common — 
Rulce, and other Mathematical Inſtrumemts; 
thall now give you the Conſtitution and Uſe 
this Famous Line. Providea Ruler of any Me- 
tal, Wood, Cc. that is proper, of any Length, 
{the larger the better) and according to tl de- 
ſigncd Length of your Line of Numbers, divide 
4 Line of the ſame Length into 10000 equal 
arts; and then having Recourle to a Table of 
Logarithms, take off from the ſaid Scale the 
Artificial or Logarithmic Numbers aniwering 
to the Diviſion of your intended Line, (omitting 
the Index or Characteriſtick) and theſe Diſtances 
Will graduate your Line of Numbers, and di- 
vide it into its Primes, Tenthu, Centeſms, Cc. 
For the firſt eminent Nine unequal Pa : 
which have the Nine Digits annex d, are call 
Primes ; and the Subdiviſions of thole into Ten 
lefler Parts are called Tenths ; each Tenth is divi- 
ded, or ſuppoſed to be ſo, into Centeſms ; 
thoſe Ee into Millgins, as Mr. Wingate calls 
them. Numeration therefore, as they call it, on 


the Line will be very caly ; and you may know 
_ readily. how to find the Point expreſſing any 


Number of not above 4 Places on it. Suppoſe 
the Number were 4867; The Figure 4, on the 
Line, expreſſes the Place of 4000; thence accoun- 
ting 8 Tenths turther — Right Hand, you 
will have the Place of 3800; and in the next 
Tenth, reckoning forward ſix Subdiviſions, — 
will have the proper Point for 4860 ; and then 


Practice will make this eaſy) you wi d the 
Point (nearly) for 4867. 

But if your Num Ab been but of J Places, 
as 486; then the Digit Figure 4 on the Line 
would only have repreſented 400. And if it had 
been but of two Places, or a ſingle Figure, the Fi- 
gure 4 on the Line would have been 49, or 
barely 4 Unites accordingly. Iis plain allo, 


that any Decimal Fractions and Unfixt Numbers | 


will be repreſented on the Line as eaſy as Whole 


Numbers, Regard being only had tothe Point or 


Line of Separation. 
Prob, T. Two Numbers being given, to find 4 
Third or Feurth Geometrical Proportion. 


The Line being nothing but a Scries of Loga- 
rithms or Artificial Numbers in an Arithmetical 


Proportion; tis plain, it the Compaſſes be ex- 


tended trom the firſt Term to the ſecond, the 
lame Diſtance will reach from the 3d to the 4th, 
from the 4th to the 5th, and ſo on continually ; 
only you muſt turn the Leg forward when a 
greater Term is requir d, and backward, or to- 
wards the Left Hand, when the proportional 
Term requir'd is to be leſs ; as common Senſe 


will direct. Thus if the Two Numbers had 


been 10 and 12, the Third Proportional forward 
would be 1444, and backward 8.3, Cc. So that 
all Queſtions in any Practical Art, where ſuch 
kind of — are requir d, may, you ſce, 
eaſily be wrought by the Gunters Line. 


Prob. H. To multiply or divide one Number by 


another 


; 


- Since in all Multiplication, As 1 is to the One 


Factor :: So is the Other, to the Product: And 


* 


of | Line of Numbers, ſince tis only finding a qth 


and | Linc. 


ſince in all Diviſion, As the Diviſor is to Uni- 
ty :: So is the Dividend to the Quotient. Ei- 
ther of theſe Rules may be eaſily wrought by the 


Proportional to Three Terms given. The Extent 
of the Compaſſes therefore, from 1 to the Multi- 

lier, will re2ch_ forward in Whole Numbers 
rom the Multi plicand to the Product: And the 
Extent from the Diviſor to Unity, will reach 
from the Dividend to the Quotient. If either 
or both Numbers be Decimal Fractions, the Na- 
ture of the Product or Quotient muſt be deter- 
mined by the Rules given about managing of 
ſuch Fractions; but the ſame Figures will be 
found by the Line, let rhe Nature or Value of 
the Numbers be what it will. V. B. How ma- 
ny Places mult be in the Product or in the Quo- 
tient, may be diſcovered caſily by the Rules of 
Common Arithmetick, and conſequently to 
what Exactneſs you muſt cndcavour to go in the 


Prob. III. Three Numbers being given, to 
Faurth in a Duplicate Ratio =, roportion. $A 


This relates to the Proportion of Surfaces and 
Area's, which, when Similar Figures, arc in a 
Duplicate Ratio of their Homologous Sides, 
* — 3 of a —— dens Inches, and 

Area 154; t is the A i 
Dumerr 555 4 rea of a Circle, whoſe 

xtend the Compaſſes from 14 to 28; that 
Extent will reach from 154 to 308 thence 
616, the Area requit d. N 4 


Prob. IV. To Three Numbers pl 
Fourth in aTriplicate — E 


Fn, relates to Solids, and their Proportion to 
ines. 

Let the Diameter of an Iron Bullet be 4 In- 
ches, and its Weight 9 Ib. What will a Buller 
weigh, whoſe Diameter is as much more ; viz. 
8 _ ? 
Ihe Extent of the Compaſſes from 4 to 8, a 
plied to 9, and turn d three Times, will at laſt 


tall on 72, the Weight ſought. 


Prob. V. To find a Mean Proportional between 
any = Numbers given: As ſuppoſe betneen 8 
a . 


Extend the Compaſſes from g in the Left Hand 
Part of the Line, to 32 in the Right, and then 
biſe& that Diſtance. ; the half ſhall reach either 


from 8 to 16 forward, or from 32 to 16 back- 


ward. 


Prob. VI. To find Two or more Mean Proportional! Hes, 


bermeen tuo Numbers given. 


Divide the Diſtance between the two Numbers 
into a Number of equal Parts, which ſhall cx- 
ceed the Means required by one; (as if 2 are te- 
—_ into 3, if 3 are required into 4, Cc.) 9 
11 the Feet of the Compaſſes, when turued 
from either of the Numbers towards the other, 
mark out the middle Proportionals required. 


Prod. 
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PROBLEM VII. 
To Extract the Square Root of any Number, 


Biſſect the Diſtance between 1 on the Scale, 
and the Point which repreſents the Number; 
and the Half being ſer from 1, will give the 
Point repreſenting the Root. | 


PROBLEM VIIL 
For the Cubic Roct, or that of any Higher Power. 
You muſt Divide the Diſtance on the Line be- 


tween 1 and the given Number, into as many 
equal Parts as the Index of the Power expreſſes; 
and one of thoſe Parts ſer from 1, on the Line, 
will find the Point repreſenting the Root re- 
quir d. Thus if the Cubick Root of 1728 were 
requir d: Divide the Diſtance between 1 and 
1728 into three equal Parts, (3 being the Index 
of the Cube or Third Power) and one of thoſe 
ſet from 1 forward, will find 12 the Root 
ſought. 


N. B. Only obſerve to Point the Number whoſe 
Root is to be Extracted (as in Extraction of 
Roots in Common Arithmerick) and then, 
if the laſt Point fall on the firſt Figure of 
the Number, the former Way of accoun- 
ting on the Line will do: But if the laſt 
Point fall on the ſecond Figure or Place in 
the Number (reckoning from the Left 
Hand towards the Right ;) then account 
the whole Length of the firſt Line of 
Numbers in, and carry the Account on in 
the Second : As ſuppoſe the Roor of 36 
were requir'd ; begin to take the 36 from 
the firſt i on the Left Hand in the Line, and 
account the 36 on in the ſecond Line ; and 
then half that Diſtance being ſer from the 
firſt 1, will reach to 6 the Root in either 
the firſt or ſecond Line, So alſo if the 


Square Root of 1440 had been ſought : 

Account the whole firſt Line for your firſt 
1000; and then the 440 on in the Tenths 

between the ſecond 1 and 2: So will half 

the Diſtance between the firſt 1 and that 

1 reach from 1 to near 38 in either 
ine. 


PROBLEM 1X. 


or the Uſe of the Line in Trigonometry ; See 
that Ward, 


The Uſe in Superficial Meaſure. 
PROBLEM X. 


Having the Diameter of a Circle, to find the Cir- 
cumference, 


Extend the Compaſles from 1 ro the Number 
*pretiing the Diameter; and then the ſame 


Kent will reach from 3.142 to the Circum- 
rence, ; | 


PROBLEM XI. 
Having the Diameter, to find the Superficial Content, | 


The Extent, as before, from 1 to the Diame- 
ter being found, ſer it twice from the Point of 
7854 on the Line, and then it will reach to the 
| Number expreſſing the Area. 


PROBLEM. XI. 


The Breadth of a Refangle being given in Inch- 
Meaſure, and the Length in Foot-Meaſure, to 
find the Area in Feet. 


Extend the Compaſſes from 12 on the Line 
to the Breadth in Inches; and that will reach 
from the Length in Feet, to the Area in Square Feet. 


PROBLEM XIII. 


The Length and Breadth being given in Foot -Mea- 
ſure, to find the Area in Yards, 


The Extent from 9 to the Breadth, will reach 
from the Length ro the Area in Yards. 


PROBLEM XIV. 
To find the Area in ſingle Perches, 


The Extent from 16.5, to the Breadth, will 
reach from the Length to the Content in Perches : 
And the Extent from £60 to the Breadth, will 
reach from the Length to the Content in Acres, Cc. 


The Uſe in Solid Meaſure. 


PROBLEM XYV. 


The Depth and Breadth of © Rizht-angled Parallelo- 
piped being given in Inch-Meaſure,and the Length 
in Foot- Meaſure, to find the Content in Feet, 


The Extent from 12 to the Breadth and Depth 
in Inches, being twice repeated from the Length 
in Feet, will reach to the Content in Feet. If 
the Parallelopiped be Oblique-angled, you muſt 
find a Mean Proportional between the Breadth - 
and Depth: And then the Extent from 12 to the 
Mean — — being twice repeated from the 
Length in Feet, will reach to the Content in Feet. 


PROBLEM XVI. 


To find the Solidity if a Cylinder, whoſe Baſe and 
Length x given, 


The Extent from 1 to the Baſe, will reach 
from the Length to the Solid Content, 


PROBLEM XVIL 


Having the Diameter of a Sphere, to find its Su- 
face and Solidity. 


The Extent from 1 to the Diameter, repeat 
twice from the Point of 3.142, and that will 
reach to the Number expreſſing the Surface: 
And if you repeat the Extent from 1 to the Dia- 
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meter, three times from. 5238 on the Line, that 
will reach to the Solid Content requir d. 


Its Uſe in Intereſt and Annuities. 
PROBLEM XVIII. 


To find what any Sum will encregſe at 6 per Cent. 
Intereſt upon Intereſt, rf forborn a certain Time. 
Suppoſe 273 l. for 5 Tears. 


Extend the Compaſſes from 100 to 106, and 
then repeat that Diſtance fiye times from 273, ſo 
will the Point at laſt fall on 402.1, or 402 (. 


2 5. which is the Principle and Intereſt requir d. 


PROBLEM XIX. 


A Sum of Money being due for a Time to come, to 
know What 'tis worth in ready Money, 


This is the Reverſe of the Laſt. 
PROBLEM XX. 


A Yearly Rent or Annuity being forborn for a Term 
of Tears, to find what the Arrears will amount 


to, at the Rate propoſed. 


As ſuppoſe a Rent or Annuity of 12 J. per Ann. 
were forborn ſixteen Years ; What will the Ar- 
rears amount to at the Rate of 8 J. per Cent. 
Intereſt ? 

Firſt find the Principal anſwering to 12 /. by 
faying, If 8 J. hath 100 /. for its Principal, what 
will 12/. have? Anſwer, 150% Then I find 
(by Probl, 18.) that 150/. being forborn fix- 


teen Year, amounts, at 8 /. per Cent. to 513.9, 
or 513 /. 185, Out of which deducting 150/ 


the Principal anſwering ro the Annuity given, 
there remains 363 J. 18s. the Sum of all the Ar. 


rears requird, 


PROBLEM XXL 


To know what Annual Rent or Annuity is worth in 


Find ( by the Precedent) the Value of the 
Arrears at the End of the Term propoſed ; and 


Ready Money, 


then (by Probl. 19.) what thoſe Arrears are worth 


in Ready Money; and that will be the requird 
Price or Value of the propoſed N ent or Annuity ; 
v. gr. I find the Arrears of 121, per Ann. at fix. 
teen Years end, and at 8 J. per Cent. amount to 
363 J. 18 5. And I find (by the 19h Probl.) that 
the ſaid Sum is worth in Ready Money 1061. 4 
And conſequently I conclude that the Leaſe or 
Annuity propoſed is worth in Ready Money (af. 
ter 8 J. per Cenc.) 1061. 45, 


If the Term of the Annuity don't commence 


preſently, bur ſuppoſe at five Years hence or to 
come, then you muſt find what the Arrears for 


all hat Time are worth in Ready Money; that 
is, what they are worth, when forborn in this 
Inftance for twenty one Years. The Anſwer is, 


72 J. 65. 


GUTS : See Inteſtines. 
Re: 


See Guy, in Vol. I. 

GWAIF, the ſame with Waif; i. e. ſuch 
Goods as Felons when purſued, caſt down and 
leave in the High-Way ; which become a For- 
feirure to the King or Lord of the Mannor, un- 


leſs the Right Owner legally claim them within 
a Year and a Day. | | 


£ *g 


HAB EN. 


E N- 


Congelation, 


H A I. 


ABENTES Homines, Feſting- Men; as 
H they are call'd in a Charter of Cenul ph 

King of the Merciens, Anno 821. Du 
Freſne will have theſe to be no more than Divites, 
Rich Men: But no doubt the Word implies a 
ſtricter Sence; and fignified either the King's 
Guard or Retinue, which were at the King's 
Pleaſure ro be Feaſting-Men, or plentifully enter- 
rained at the Houſes of his Tenants : Or rather, 
thoſe Old Servants which were commended to 
the Religious by the King ; and ſo faſtned on 
them for Corrodies, or Maintenance for Life. Some 
think that they were only Pledges and Sureties, 
or Friburghs ; which under their Chief or Princi- 
pal Tyrhing Man, wereto keep the Rings Peace, 
and to be accountable for the Breach of it. 

HABITATION, in the Civil Law, is the 
Term for one of the Perſonal Services, by which 
a Man hath a Right to live in the Houſe of ano- 
ther without Prejudice to the Propriety 

HADBOTE, was a Recompence made for the 
Violation of Holy Orders, or Violence offer'd P 
Perſons in them. 

HAIL. Dr. Wal in a Letter from Oxon to 
the Secretary of the Royal Society, and Printed 
in the Tranſactions, obſerves that Hail is very 
often an Attendant on Thunder and Lightning; 
(of which, ſee Thunder in this Volume.) And 
tis well known, that in our artificial Congelati- 
ons, a Mixture of Snow and Nitre, or even com- 
mon Salt, will cauſe a very ſudden Congelation of 
Water. Now the ſame in the Clouds may cauſe 
Hail- Stones; and the rather, becauſe not only in 
ſome prodigiouſly great, but alſo in common 
Hail-Stones there ſeems ſomewhat like Snow ra- 
ther than Ice, in the midſt of them. And as to 
thoſe very large Hail- Stones, weighing + or ? of 
a Pound ; by the violence of their Fall 'tis mani- 
feſt they muſt have deſcended from a great Height : 
And tho? perhaps in their firſt Concretion, or 
eir Bulk might be bur of che 
moderate Size of common Hail, yet in their long 
Deſcent, if the Medium, through which they fell, 
were alike inclined to Congelation, they might 
receive a great Acceſſion to their Bulk, by, per- 
haps, many of them coaleſcing and incorporating 
into one; as in that ſtrange Shower of Hail in 
December 1672. whereof there hung on the Trees 
a great deal in the form of Icicles, of a Foot or 
more in length. 

HAILWORK FOLK; 5. e. Holy Work- folk, 
or People who hold Lands for the Service of Re- 
pairing or Defending ſome Church or Sepulchre : 
For which pious Labours they were excuſed for- 
merly from Feudal and Military Services. 

HALF-Bloom, is the Term for a round Maſs of 
Metal, which comes out of the Finery in all Iron- 
work : See Iron. 

HALF-Tangent-Lines : See Scale. 

1 or Party Fury, is a Jury em- 
panelld ina Cauſe where a Stranger is a Party; 
whereof the one Part conſiſts of Denizens, the o- 
ther Half of Strangers : And the ſame is uſed in 
Pleas, where one Party is a Denizen, the other 
4 Stranger. This way of Tryal was firſt Ena- 


HAN 


HALLAGE, is a Feedue for Clos brought 
for ſale to Blackwel'-Hal in London ; ;,- alſo the 
Toll that is due to the Lord of a Fair vr Marker, 
for ſuch Goods as are vended in the Common 
Hall of the Place. 

HALO. Mr. Hugens (vid. Phi laſepb. Tranſ. 
N. 60.) endeavours to account for the Appearance 
of Halo, or Circles round the Sun, thus: That 
they are formed by ſmall round Grains of a kind of 
Hail made up of two parts; one of which is opake 
and incloſed in the other, which is tranſparent; and 
the ſame way he accounts for the Parheliaʒonlythere 
he imagines that the Icy Grains are of an oblong 
Figure, and rounding at the Ends like Cylinders 
with round convex Tops. Where ſome of theſe 
Cylinders are in an erect Poſition, the Circle 
they form will be white, and is cauſed by the 
Reflexion of the Rays of the Sun on the Surface 
of theſe Cylinders, He proceeds afterwards to 
account for the colour'd Halo and Parhelia from 
the ſame —_— and produces an Experi- 
ment of a Glais Cylinder of a Foot long, and 
having within an Opake Kernel ( which was a 
Cylinder of Wood ) and the ambient Space was 
filled with Water: Which Cylinder being ex- 
poſed to the Sun, and the Eye diſpoſed in prope 
places, the ſeveral ſucceſſive Reflexions and Re- 
fractions neceſſary to produce ſuch Eſſects did 
plainly appear. 

HALY-MOTE ( alias Healge-mote) a Word 
retain d in Herefordſhire to this Day for a Court- 
Warren. Ir may ſigniſie a Convention of Citi- 
ens in their Court - Hal; or, a Holy or Eccleſia- 
ſtical Court. Cowel's Interpr. 

HAMBLING, or Hæmeling of Dogs, is the 
ſame, in the Laws of the Foreſt, as Expedita- 
ting: And Manwood ſaith, Canutus, in Can. 1, 
calls the Lawing of Dogs Genuſciſſio, Ham-ſtrin- 


ging. 

HAMMER, Befidesthe Sledges, or large Ham- 
mers, uſed by Smiths, there is, 1. The Hand Ham- 
mer, Which is usd by the Smith at the Forge 
with one Hand. Its Edge is call'd the Pen; and 
the other part of the Head the Face; and the 
Hole for the Handle is call'd the Eye. 2. The. 
Rivetting- Hammer, chiefly us d for rivetting or 
ſerring ſtrait cold Iron; or for crooking of {mall 
Work ; but tis ſeldom us d at the Forge. For 
the Smith's larger Hammers, ſee Sledge. 

HAMPER : See Hanaper, ; 

HAMSOKEN, Haimſulen, Homeſoken, is the 
Term in Scotland for the Crime of Him that vio- 
lently Aſſaulteth a Man in his own Houſe : And 
our ancient Records call Burglary Hamſocne. 

HANAPER : See Clerk of the Hanaper. 

HANCES ( in a Ship ) are Falls or Deſcents 
of the Fife - Rails, which are placed on Baniſteis 
on the Poop, Quarter Deck, c. down to the 
Gangway. | 

HANCES in Architecture are the Ends of El- 
liptical Arches ; and theſe are rhe Arks of ſmal- 
ler Circles than the Scheme or Middle part of the 


Arch, 
HANDBOROW, is a Surety, a Manual 
Pledge ; i. e. an Inferior Undertaker; as Head- 


cd by a Statute of Edward the Third. 
Vol, II. 


borow is a Sujerior or Chief Inſtrument. Spelman. 
11 AND. 
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HANDGRITH, was anciently the Word for 


Peace or Protection given by the King with his 
own-Hand. | 

HAND-HABEND, is a Thief taken with the 
Goods in his Hand, or upon him, as we ſay. 

HANGWIIE, 1 to Raſta}, was a Li. 
berty granted to a Man whereby he was quit o 
a Felon or Thief, hang d without Judgment, or 
eſcap d out of Cuſtody. ; 

HANSE, is an old Gothick Word, ſignifying 
a Society of Merchants combin'd rogerher for 
the good Uſage and ſafe Paſſage of Merchan- 
dize from Kingdom to Kingdom. This Society 
was, and in part is yet, endow'd with many large 
Privileges of Princes reſpectively within their 

| Territories. Ir had four principal Sears or States, 
where the Almain or German Merchants, being 
the Erectors of this Sociery, had an Eſpecial 
Houſe : One of which was here in London; and 
call'd Gild-Hald a Teutonicorum, or among us 
vulgarly the Steel-Yard, or Still. Tard. 

HAPPE, from the French Happer, to Snatch 
or Catch, is a Term us'd in our Law. As to 
Happe the Poſſeſſion of a Deed Pole. Liteleton, 
Fol. 8, To Happe the Rents ; as if Parrition be 
made between two Parcenors, and more Land 

be allow d to one than to the other: And ſhe that 
hath moſt of the Land charges it to the other 
and ſhe Happeth a Rent, ſhe ſhall remain an Aſ- 
fize without Specialty. Cowel. 5 
HARMONY. Dr. Holder in his Diſcourſe on 
this Subject, ſaith, That when the Sonorous Bo- 
dy is conſtituted of Parts ſolid or tenſe, regular 
and fir to receive and expreſs the Tremulous 
Motion of Sound, equally and ſwlftly, it will then 
render a certain even Harmonical Tone or Tune, 

The Tune ot any Note is conſtituted by the 
Meaſure and Proportion of the Vibrations of the 
Sonorous Body; 5. e. of the Velocity of thoſe Vi- 
brations in their Recourſes. 

For the more frequent the Vibrations are, the 
acuter will be the Tune; and the lower or fewer 
they are in the ſame Time, the graver is the Tune, 

So that any given Note of a Tune ij made by one 
certain Meaſure of Velocity of Vibration; Viz, 

Such a certain Number of Courſes and Recourſes 

1. e. forward or backward Vibrations) of any 

hord or String in ſuch a certain Space of Time, 
doth conſtitute ſuch a determinate Tune: And 
all ſuch Sounds as are Uniſons, let them come 
from Voice, Bell, Pipe, or String, are made with 
Vibrations all equal to one another. 

The Continuance alſo of the Sound in the ſame 
Tune, to the End, ( as in Strings of Wire, which 
being once ſtruck will hold their Sound long in 
the ſame Note) depends upon the Equality of 
Time of the Vibrations from the greateſt Range 
rill they come to ceaſe : As is the known Pro- 

rty of Pendulums : And a Muſical String ſtruck, 
is like a Double Pendulum, moving upon, two 
Centres the Nut and the' Bridge, and vibrating 
with irs greateſt Range in the middle of its 
Length, and the Vibrations equal, even to the 
laſt; which muſt make it keep the ſame Tune as 
long as ir ſounds. And becauſe it doth plainly 
keep the ſame Tune to the laſt, the Vibrations 
are equal. 

The Meaſures of Swiftneſs of Vibrations of the 
String or Chord, as hath been ſaid above, con- 
ſtitutes and determines the Tune, as to the Acute- 


one another. 


Then reciprocally their Vibrations will be as 2 
to 33; an 
their Motions uniting after every ſecond Reæcousſe; 
i. e. at every other, or third Courſe. 


together, and their Vibrations unite after evetj 
third Recourſe, or at every foutth Courſe. 


they ſound a Ditone or Third Majer; and their 
Motions unite after every fourth Recourſe, or 
at every fifth Courſe. 


hemitone or Third Minor; uniting their Vibrati- 
ons after every fifth Recourſe, and at ever) 


And the Lengthning or Shortning of the String un- 
der the ſame Tenſion, determines the Meaſure 
of the Vibrations which it makes. And thus Har 
mony comes under Mathematical Calculations ot 
Proportions; as to the Length of the Chords, the 
Meaſure of the Time in Vibrations, and of the 


Interval of Tuned Sounds. As the Length of one 


String is to another (if of the ſame Matter, Thick. 
neſs and Tenſion) ſo is the Meaſure of the Time 
of their Vibrations. As the Time of the Vi- 
bration of one String to another, ſo is the Inter- 
dal or Space of Acuteneſs or Graveneſs of the 
Tune of that one, to the Tune of the other: 
And 2 as the Length is, ſo is the de- 
terminate Time, ceteris _— Theſe Vibra- 
rions impreſs a Motion of Undulation or Trem- 
bling in the Air, as far as the Motion extends, 
of the ſame Meaſure with the Vibrations. 

And if the Motions made by different Chords 
are ſo commenſurate that they mix and unite, and 
bear the ſame Courſe alrogether, alternately or 
frequently: Then the Sounds of theſe different 
Chords, thus mixing, will calmly paſs the Me- 
dium and arirve at the Ear as one Sound, or near- 
ly the ſame ; and ſo do evenly, ſmoothly, and 
with pleaſure ſtrike the Ear; which produces 
what they call a Conſonancy ; and from the Want 
of ſuch an agreeable Mixture, Diſſonancies do a- 
do ariſe, 

And as the more frequent Mixture or Coinci- 
dence of Vibrations render the Concords general- 
ly ſo much the more perfect; ſo the leſs there is 
of Mixture, the greater and more harſh will the 
Diſcord be. | 

From all which 'ris eafie to ſee the Reaſon why 
Concords are agreeable and pleaſing to the Ear; 
which is becauſe they unite in their Motions of- 
ten; at leaſt in every ſixth Courſe of Vibration; 
as is apparent from the Muſical Ratio by which 
they are conſtituted, which are all contain d with- 
in that Number of 6. 

Thus the Agreement between two or more 
Uniſons or Chords of the ſame Length, &c. is 
becauſe the Vibrations of ſuch Sounds are equal 
to Time and Meaſure, and do joyn and unite in 
every Courſe and Recourſe. 

If the the String 4 be double in length to B 
(I proceed according to the uſual Diviſion of the 
Monochord ) i. e. as to 2 to 1. Then the Vi- 
brations of B will be duple to thoſe of 4, or 
twice as ſwift: And conſequently if theſe Strings 
are ſtruck together, their Vibrations will unite 
alternately ; viz, at every Courſe croſſing at the 
Recourſe, and give the Sound of the Octave to 


If the Length ot 4 to that of B, be as 3 to 2: 


their Souuds will concord in a Fifth ; 
If A be to B, as 4 to 3, they ſound a Fourth 


If the Length of 4 be to that of B, as 5 to 4, 


If 4 be to B, as 6 to 5, then they ſound a Li. 


xeſ+ and Graveneſs of the Note which it ſounds: 


ſixth Courſe, Cc. 


And 
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And thus by tbe frequency of their being mix'd 
and united, the Harmony of joyn'd  Concords in 
Muſick is tound ſo very ſweer and pleaſing ; the 
Remoter being alſo combined by their Relation 
ro other - Concords befides the Uniſon, I he ſixth 
Major, which is 5 ro 35 is within the compaſs 
of Ratio's between 1 and 6, Bur the leſſer Sixth 
(8 to 5) is beyond it; but is the Complement 
of 6 to 5, to an Octave; and makes a better 
Concord by its Combinations with the Octave 
and Fourth from the Uniſon ; baving the Rela- 
tion of a Third Minor to one, and of a Third Ma- 
jor to the other, and their Vibrations uniting ac- 
cordingly. The Sixth Major hath the ſame Ad- 
vantage. 
| HARO, Hoarron, is an Outcry, or a Hue-and- 
Cry after Felons and Malefactors : See the Ori- 
ginal of this Cuſtom; de Haro among the Normans 
in La Couſtume de Normandie par Mr. H. Baſnage, 
Vol. 1. p. 104. Perhaps, hence our Engliſh Word 
to be Har d, i. e. Frighred ; and Hag d, Tired, 


Oc. 

HATCH, a Term in Mining: See Eſſay- 
Hatch, Hatch is alſo us'd for a Croſs-Board 
that lies a-thwrart the Paſz, to hinder the Ore 
from tumbling all at once into the Coffer of a 
Stamping-Mill. 1 . 

HATCHING, is a Term us d in the Art of 
Drawing or Deſigning in Black and White; and 
by it is underſtood a manner of Shadowing by a 
continual Series, or Succeſſion of many Lines 
ſhorter, or longer; cloſer or more ſeparate; ob- 
lique, or direct, according as the Work re- 
quires, to render it more or leſs enlighten d. 
HAW, is a ſmall Quantity of Land, and uſu- 
ally ſuch as lies near a Houſe : As a Hemp-Haw 
or Plat, a Bean-Haw : And ſome old Manuſcripts 
ſay that Haw is the ſame with Manſio, a Dwel- 
ling-Houſe, as in Deingtp. Book, &c. 

HEADS, is a Term us'd by Builders for thole 
kind of Tiles which they uſe to lay at rhe Eaves 
of a Houſe ; being the full breadth of a Common 
Tile, and but half a Tile in length 

HEAD-BOROW, fignifies him that is Chief 
of the Frank-Pledge, and him that had the prin 
cipal Government of them within his _—_— 
And as he was call d Head-Borow, ſo he was all 
call'd Burrow-Head, Bursholder (now Bosholder, ) 
Third-Bcrow , Tything-Man , — _ and 
Borow-Elder, according to the diverſity of Speech 
in divers places. This Officer 1s now ulually 
call'd a Conſtable, * 

HEAD-PENCE, or Head - Silver, was former- 
ly an Exaction of 40 {. or more, collected by the 
Sheriff of Northumberland of the Inhabitants of 
that County every Third and Fourth Years ; 
without any Account made to the King. But 
by 23 H. 6. c. 7. this was clearly aboliſh'd for 
ever. 

HEART. Authors which have treated about 
this Muſcle are chiefly Lower de Corde, Bellini de 
Motu Cords, and Borel, de Motu Animalium ; 
who accaunts that the Force of the Compreſſion 
of the Heart to ſqueeze out the Blood into the 
Arteries, is equal to that of 3000 Pound weight; 
and that 350 Pound weight of Blood paſſes thro 
the Heart every Hour: See Dr. Kei/'s Animal 
Secretion, p. 88. where you have a good Attempt 
to eſtimate the Quantity of the Blood in an Hu- 
man Body, its Velocity, Ce. N 


HEAT. Great Bodies are capable of preſer- 
ving Heat for a long while; their Parts mutual- 
ly increaſing one anothers Heat. And it may be, 
that a very great denſe and fixd Body, when 
heated beyond ſuch a degree, may emit Light ſo 
copioufly, that by ſuch Emiſſion, and by the Re- 
action of irs Light, and by the Reflexions and 
Reſraction of the Rays within its hidden Meatus, 
it may come to grow ſtill hotter and hotter, as 
deriving more Degrees of Heat by thole ways, than 
it can of Cold by any other : And by this means 
irmay come to attain a Heat, like that of the 
Sun : For the Sun and the fix'd Stars ſeem only 
vaſt Globes of Earth vehemently heated; and 
whoſe Heat is preſerved by their great Magni- 
rude, and by the mutual Action and Re · action 
that there is between them and the Light which 
they emit. 

And their Parts are preſerved from evapora- 
ting in Flame and Fume; ribr only by the great 
Eixity of their Nature; but alſo by the mighty 
Weight and Denſity of the Atmoſphere which 
environ them, which preſs them every way with 
a great Niſm, and condenſe their Vapours and 
Exhalations, when ever they are emitted. 

For we ſee that Hater, but moderately heated, 
will boil with violence when the Preſſure of our 
Armoſphere is raken off in the Exhauſted Recei- 
ver, 

And a Mixture of Tin and Lead, being plac'd 
on a red-hot Iron in vacuo, will emit copious 
Fumes, and even {ome Flame, which yer in our 
Air will ſcarce viſibly ſmoke. Vid. Qu. 11. New. 
ton. Opt. p. 296. Edit. Lat. 292 4 

Heat conduces very much to the Fluidity of 
Bodies, by leſſening the Tenacity of their Pans 3 
for it renders many Bodies fluid, which other · 
wile are not ſo; and increales the Fluidicy of 
Tenacious Liquors, as of Oyl, Ballam, Ho- 
ney, &c. and by the ſame reaſon leſſens 4heit 
Reſiſting Force: And = ir doth not much leſſen 
the Reſiſting Force of Water; which it muſt do, 
if that Force ariſe chiefly from the Attrition or 
Tenaciry of its Parts; and conſequently ir doth 
not ariſe from thence, but from the Vs Inertie 
Materie. * | 
HEBBER-THEF, was formeely the Privilege 
of having the Goods of a Thief, and the Tryal 
of him, within ſuch a Liberty. 
HEBDOMADIUS, was formerly that 


or Prebendary in a Cathedral Church, whi 


had the peculiar Care of the Choir, and the Ot- 
ficers of it, for his own Week. 
HEDAGIUM, from Heda, à Hythe, Forex 
Wharf; was formerly the Term for the Toll or 
Cuſtom paid at the Hythe or Wharf, Ac. tor Lan- 
ding Merchandize, Goods, r. From 'whic 
— or 2 es rr were 
ometimes ted by the Sovereign to ſome pats 
ticvlar — Societies. 2 Fo 
HEIGHT orAltirude of the Eye in Perſped 
is its N * or 1 the Horizont 
plane; and it is meaſu a Perpendicular 
ler fall from the Eye to that Plane, 


* 


"HER 


HER 


HELICOID Parabola, or the Parabolick Spi- 
ral, is a Curve which ariſes from the Suppoſition 
of the Axis of the common Apollonian Parabola's, 
being bent round into the Periphery of a Cir- 


verge towards the Centre of the ſaid Circle. 
The Tangent, Area, Length, and Flexure of this 
Spiral Curve is inveſtigated by Mr, F. Bernoulli, 
according to the Method of the Differential Cal- 
culus, in a Diſcourſe on that Method in the 48, 


cle, and is a Line then paſſing through the Ex- 
tremities of the Ordinates, which do now con- 


＋ 


f 

Suppoſe the Axx of the common Parabola to be 
bent into the Periphery of the Circle B DM] (in 
Fig. above;) Then the Curve B FG NA, which 
paſſes through the Extremities of the Ordinates 
CF, D ( which converge towards the Centre 
of the Circle A) is what is called the Helicoid, or 
Spiral Parabola, or the Parabolick Spiral, And in 
order to the Inveſtigation of irs Tangent, Area, 
Length, and Flexure ; He ſuppoſes AB = x, 


27 for Fan. 1691. Thus, 


L f 
ON 


25 

Let alſo C L, AH, be drawn perpendicular to 
Ac; ad let CD be an infinitely ſmall Arch 

on part of the Circumference, fimilar to, and 

concentrick with, the little Arch GE. | 

The Nature of the Curve is / x =» (where 

| ſtands for the Parameter of the Parabola. ) 
Whence, in this Calculus, d x being the Fluxion 
of x, and dy the Fluxion of y, Cc. (See the Mar- 
qu Y Hoſpital Analyt. des Infiniment petits.) Ids 


BDMB=c. She beg, ez, 


Firſt then for the Tangent, It will be 


FE:EG FX; Þ 


And 2:2 22: pg: 


To make a particular Application of the Gene. 
ral Expreſſion to the Curve propoſed; Inſtead of 
dy ws, dx, ſubſtitute their Proportional / and 25 

err e 
Then will 4 H * = (ſub 
227 175 


ſtituting / x for * omg — 47.4 


. 


and c L The 
greateſt 4 H (CL) will be found, if its Difle- 
rentals £22 = 57702 + 2rrdy tus 
222. the Differentials of Ca) 
be pur =o : Whence ariſes » =4r(27r;) and 


conſequently the greateſt AH (CL)= A 


2 * 


dxxr—y 


= 25 d;; and dy: d:: I: 25. 

45:46:26 
. MEDI 

HF FECL 

coy AK - 224K 

rdy W rdy 


COROLLARY. 


| =y 


If the Parameter 


- 1 viz. that the Appli- 


cate 2j to the whole Circumference be 
the Radius ir ſelf (as in the preſent Fig. ) then the 


greareſt 4 H or C L will = 25 


The greateſt Angle mide ly the Ordinate and 
Tangent, viz. A F H, or C FL, is found, by 


27y 295 


- E * 
. doc 3 4 
putting the Ratio r equal 


— 22 
Maximum; that is, its Differential 2 
= ©, Whence we have y = r; and conſe 


But more particularly in 


271 
either of them. 


of 62 oh 
PTE 


the 


en. E&8 


rly in 
the 


HEL 


HEL 


— 


JI 
the Hypotheſis 9918 — we have x ( 7 2 


E 4 c 
CIT v ei and — = —. 
* te, CF 2r 


COROLLARY. 


If IK touches the Curve inthe Point I (where 
it interſects the Radius 4 M) and cuts the Dia- 
meter B A K produced in X; then ſhall 4 K 
the Periphery. 

Next, 


2. For the Area. Tis DOC GEN D 


dx — 54 
=CDGE: 0 2 2 


1 45 = 


29 d 


2724 — 204% in 


2 7 


ſtead of d x ) 


8 r 
= ( ſubſtiruring 


3 
n 
[ lr 

ich 1 25 2 2 TE Ex bt 
of which is 2.27 = 7 or ] XY * 
which is equal to the Curvilineal Space BFGD CB. 
Wherefore putting) = 7, we ſhall find the whole 

3 

Space BAN G FBCDMB = 2" 3 thatis, 
in the Caſe of | = —, tis = rc. And ſince 


the whole Circle B DM is re = re; 
the aforeſaid Space ſhall be to the Circle as 5 : 6: 
And therefore the remaining Space BANGB 4 
will = + of the Circle. 


Again, Thirdly, For the Length of the 
Curve, FG! = FE!-þ BG! = dy? + 4d x! 
= (ubſticuring —=; 2 


Bac 4 
ſtead of da) Torn A TL AT 
Hence | 


d 1 


rrIIÆ 4TH YYY - 8 + 4959* 50 
FG = dN V1 22:04 2. 


rrll 


The Integral of which, could ir be exhibired, 
would give the Length of the Curve B FG: 
Which Rectification may yer be thus exprels d. 
On the Diameter A B deſcribe the Semi-circle 
ATXB, and let A - be cut off /; then draw- 
ing any indefinite Perpendiculars V, 1 equi- 
diſtant from A and B, and cutting the Periphery 
of the Semi- circle in T and X, let the Right Line 
XTS be drawn, and joyning S, take A K 
AS, and let K R be parallel ro S, and the Right 
Line Rs be drawn to the Centre of the Semi- 
circle; equal to which cut off the Right Lines 
WV, AT; Then ſhall the Points V, 7, be at the 
Curve) V T4; which is of ſuch a Nature, that 
the Abſciſſa B F = DG, and the Space BTB 
divided by 4 6 = AB) gives a Right Line 
=the Curve BFG. 


Demonſtration. 


AK=ASEWT=AX= VNN A= 
95 == Vr3 —11;adgn(=1) 


A —_— 


24S(=V ry5 —73)::4K(=v r3=1)) 
1 — 77 —55 

ARSE 

Wherceſore, 
A (rA V 461 + 4 Ki 
ec. ven FEES 
fe Virr-+rryy 4 +7 
a Portion of the Space 5 B, of the Breadth 
Vrrll+arryz—8ry - 42; 
11 

And this divided by 4 = 4x, 


V rrll + ff $ry -- 615 FG. 
And conſequently the whole Space JT B divi- 
ded by & r is equal the Portion of the Curve- 
Line B FG. QE. D. f 


dy=dy 
gives 4 


COROLLARY. 


Taking BA, AW, equal to one another; it 
on the Centre 4, and with the Radii AX, Af, 
A, we deſcribe Arches cutting the Curve in 
the Points G, I, N, (Note here, The middle Inter- 
ſeRtion I, in the Caſe of the preſent Figure, falls in 
the Radius A M) the Portions of the Curve BG 
and AN, GI and NJ, as alſo B GI and ANT, 
are equal to one another, Whence 'tis plain, 
that even thoſe Curves that don't admit of a 
Rectification, yet ſome times have Diſſimilar 
Parts equal to one another. 

When I had ſignified this ro my Brother, he 
preſently oblerv'd, Thar the Nature of almoſt a- 
ny Spiral being expreſs d by an Algebraical Equa- 
tion, another Geometrical Curve may be afſign'd 
equal to it. For on the Centre 4, with the Ra- 
dit 4 Fand A G; deſcribing the Arches F., G, 
if the Curve M be imagin d ſuch, that J, the 


| Difference of the Ordinates p x, , be equal to 


the Arch E G: Then, becauſe of p , = 7 
E F, and y = EG, andthe Angles 4. rx, FEG, 
Right ones; allo x ſhall be equal FG ; and com- 
unding, the whole Portion of the Curve M4 
= the whole Portion of the Spiral BG, Nowto 
find the Nature of the Curve M., we necd on- 


ly ſubſtitute (in the Quantity ow — <> which 


always expreſſes E G or » 4) the Value of d x, 


— 
—— 


: 8 
which in our Curve is. 3 Which produces 
d 275 4 | 
4 7 "000 2 7 4 the Integral of which * 


3 

wad 2» T gives the Length of the Ordinate A. 
Then putting 7 x. wa have an Equation 

2 

berween x and — 771. or 31 I N ＋ 255, 
or 3 IR A 25 — 35 = o; Which ex- 
preſſes the Relation between the Abſciſſa M7 = 3, 
and the Ordinate + 4 — z. But in General, A 
ParabolicalSpiral, of any Degree, is by this means 
tranſmuted into another Geometrical Paraboloid, 
of one Degree higher. This alſo is ro be obſer- 
ved; That if the Curve A NIG Bbe the Archi. 
medean Spiral, and a Common Parabola 4 |: be 


deſcribed 
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deſcribed at the Centre A, and upon the Axis 
AK ; whole Parameter is a Fourth Proportional to 
the Periphery, Diameter, and Radius of the Cir- 
cle BD M, then ſhall both the Curve Lines, and 
the Spaces comprehended under them, be equal, 
viz, Taking any Point > in the Right Line AM; 
if to this be applied the Right Line x A, cutting 
the Parabola in y, and the Arch N concentrical 
to the Periphery of the Circle BM, be drawn 
cutting the $piral in N; then the Portion of the 
Spiral Line AN ſhall ever be equal the Portion 
of the Parabolick Live A; and the Space AN 
comprehended between the Right Line A N and 
rhe Spiral, ſhall equal the Parabolick Space A HA. 
Which wonderful Agreement of the Spiral and 
Parabola we afterwards found Dr. Ms had ob- 
lerved before; who relates, that Roberval and 
Hobbs conrended abour the firſt Diſcovery of it ; 
as if two Perſons, at a diſtance both in point of 
Place and Time, might not be led by their on 
Genius's to one and the ſame Invention. 


4. For the Flexure of the Curve, That the 
Curve muſt have a Voint of contrary Flexion, is 
evident ; for becauſe the. Periphery BC differs 
bur inſenſibly from a Right Line, for ſome ſpace 
beyond the Vertex B, it follows from the Na- 
ture of the Parabola, that the Curve muſt be con 


cave towards the Circumference in the Parts next] 


the Vertex, and concave rowards the Centre in 
rhe reſt. If G, e. gr. be the Point of contrary 
Flexion, then A O, the Segment of the Radius, 
intercepred berween the Centre.and the Tangent, 
ſhall be a Minimum, which put = M. Produce 
G E in P, and draw PQ parallel ro EF; and 


let the Secant of the Arch BD=s, and the 


Tangent t: Then we have the following 
Proportions; Vi. r : r—y (=AG): : t 
: —— (SGP) 222: — (=4AP.) 
Again, GE: 3 

,: 


f TT 7” 
Laſtly; AF: PQ: : 40: PO(=AO — AP) 
td y Sr — 55 


1 


Whence we ſhall find 
rid x— zr dx ν x 
aF rrdx - Y —rtedy *? and 


14 
Subltituting 2 1 for d y, and dividing by d x, we 


2 E © 3 

2 SY - 4A 25 -| 209 ad 
2rry —2ryy—rlt 

therefore the Differential of this is to be equal ro 

nothing; but the Differential of a Fraction is 

= ©, when its Terms, multiplied into the Alter- 

nate Differentials, are equal : For the Differential 


have M = 


of the Fraction —is =1 - = ET, and cant 
I 
quently if it be o; then alſo ſhall + xz 4 yd; 
=o; that is, 3 4 =ydz. By the help of 
which Rule we ſhall come to an Equation of ſix- 
reen Members; in order to the Reduction of 
which, let it be obſerved, viz. That the Diffe 
rential ot an Arch is in a given Ratio to the Dif- 


ferential of the Tangent and Secant ; for It is to 
the Differential of the Tangent, As the Square of 
the Radius To the Square of the Secant : And 
Ir is ro the Differential of the Secant, As the Square 
of the Radius ro the Rectangle under the Tan. 
gent and Secant. For in the Quadrant AB, 


F 


A B 
dx:dt::DC:EF:: DS: GEA. GF; 
GE -i GF: BF:: AD (241) : 40 
AB; A6 ＋ 43: AF:: AB (rr): 4 F 


(200 Wherefore, 4 = (ia the 


preſent Cale) 2 72 2. 


Again, d x: da:: DC: GF:: DC: GEA 
G F; GE +GF:GF::AD(=AB): AG 


+ AB; AG+AB:BF:: 437 ( = rr) 


: AFXEB(=76.) Wherefore d 5 = 2 


rr 
2754 

= - 125 2, And ſubſtituting theſe Values in 
the Equation in ſtead of 4s and d 7, as alſo s 5 — 
r in ſtead of t, there will come forth another 
Equation, which may be divided by dy; ſo 
that the Symbols 3, f, dy, will be quite out, and 
only the Powers of the unknown y remain, The 
Equation then will be)“ — 375 + 37754 
5 Tr -I + +13 r*}]=0; 
which may be (till further divided by r — y, and 
ſo the -quation be reduc d to this, 274.4 
rr? ®F-\ Frrly -r o: The Root of 


which will ſhew the Point of Contrary Flexure; 


which in the Caſe of / =—, is very nearly ob- 


tain d by drawing the Ray 4 C, ſo that the Ap- 
plicate C F be rn, or the Arch BC Ae 
1 © Gr. 

This Method for finding the Points of Contrer 
Flexure in Curves, ſeeming very redious, and not 
ſo natural, in that it makes uſe of Symbols that 
are ſuperfluous, and do afterwards vaniſh out o 
theEquarion; gave us occaſion to find a ſhorter and 
eaſier Way for doing the ſame, and that thus: 
I conceive the Point of Contrary Flexion as falling 
in that Point of the Curve, where two contiguous 
infinitely ſmall Particles are imagin'd to lie in di- 
rectum with one another: As, ex. gr, F G, F 1, tht 


reſt 


H E I 


HEL 


= 


reſt bein bent upwards on one hand, and down- 
— — the other. It follows from hence, 


1. That in Curves whoſe Axes are ndi- 
cular, and whoſe Ordinates are parallel to one 
another, the Acute Angles EGF, MFI, or 
DGI, Cl, are equal, and either the greateſt 
or the /eaſt of all thoſe that the Ordinates make 
with the Curve on the one fide and the other, ac- 
cording as the Portion of the Curve (that is) at the 
parts of theſe Angles, falls either within or with · 


DG 
out them. From whence the Ratio DL (= 2 


is either a Maximum or Minimum; and conſe» 
quently (by what was ſhewn above) yd: = t d). 
Bur ſince every where 4 ν = yd x ( 4 #s evi- 
dent in all Curves) therefore ſhall dt = dx, viz. 
The Differential of the Part of the Axis between 
the Ordinate and the Tangent, equal to the Dif- 
ferential of the Abſciſſa : Which is alſo thus ma- 
nifeſt : Becauſe G F, FI, lie in directum, the 
Tangents G L, FL, ſhall cut the Axis in the 
ame Point L; and, conſequently, the Differen- 
tial of the Abſciſſa D C, will alſo be the Difference 
of DL and C L, 

The Celebrated Author of the Differ. Calculus, 
has given another Theorem for this (in the Ada, 
Viz, Since the Triangles E GF, MF, ( becauſe 
of the equal Angles EGF, MF I,) are fimilar ; 
it follows, That if E F, MI, that is the d x, are 
equal, alſo E G, M F, or the dy, ſhall be equal 
too; and, conſequently, dd y = o. 


2, In the Curves whoſe Applicates tend ro ſome 
common Point or Centre 4 The Angle EGF 


= GAF--GFA=D AC-+C FL: Whence, 
ince C L is rhe Tangent of the Angle C FL to 
the Radius C E, and D H the Tangent of the An- 
dle OG H to the Radius DG, the Difference of 
the Right Lines C L, B H, ſhall be equal to the 
Difference of the Tangents of two Angles, that 
liffer by the Angle B A C ; one of which is to 
tne Radius C E, and the other to the Radius DG. 
or tho the Difference of the Radii E & vaniſhes 
n compariſon of the whole Radius or Tangent; yet 
45 not to be neglected, if compared with their 

Differences, | 
Let 40 r; DC=dx; CF=13;CL =:] 
ad, conſequently, F L = v yy -|-e rt. Alſo, 
ihe 17 r): DC (SAN) :: CF(=)): 

Ol, II. | 


: | 
an Arch, that is the Meaſare of the Angle 


D AC, with the Radius C F. This Arch (by 
Se. 4.) Is ro the Difference of the Tangents, in 
the Duplicate Ratio of the Radius to the Secant. 


Wherefore FC. (22): FTC SA 
:: The Auch Wund Z: ZZ 
r FS nd 


the Difference of two Tangents, each to the Ra- 
dius C F. To which if we add E F A 
r 


(which Is ro EG, As DH To DG, or CL to 
CF, 5 Tangent to Radius) the Aggregate will 

ryax 
he 22 5 £4 or d x + , the Dif- 
ference of two Tangents, the one of which agrees 
to the Radius DG, that is the Difference of the 
Right Lines CL, DH (Dez) and therefore 

ttd x 
dre =d x + ——, 
ry 

The ſame is more clearly ſhewn thus. On 
the Centre C, with the Radius C L, deſcribe the 
Arch L K.: For then the Angle A C L -+ LC K 
ZAMH=ADM—+DAC=ACL —+ 
DAC, and ſo LCK=DAC. (Nee, That 
M is neglected here, and the Points C and M 
eſteem d as co- inei dent; ſince C M s infinitely leſs 
than the Differentials D C, LK, E G, which are 
infinitely ſmall themſelves.) Whence, AC (= r) 


:CD(=d#):: CL(=e): <= = LN 
Again, G DL): DH (=)): EX 


tdx ft du 
— = KH: Wherefored ( DH 


TJ 


| COROLLARY. 

' If be Infinite; that is, If C 4, DA, be pa- 
rallel, chen will vaniſh, and de = d x, 
as above, 


. MO G 4 
My Brother, in ſtead of = Ratio > 
| GE a 
aſſumes Eg: Putting AF=y, 4 EF 
d xe 


= dx; and ſo finds 41 = 7; -* Which Theo- 


tems well deſerve notice, upon the account of 
their Univerſality. 
For a Particular Application of this to the Pa- 
rabolick Spiral: Becauſe CL (t, Fig. preced.) was 
? 211 —2 
found before = 47 » then ſhall 4+ = 
22 2 ; and fince dx = 2. 
ſubſtituting the Values of r, dt, t, d x, and 
dividing by 45; and reducing the Equation, we 
ſhall find y* —=275*—| rr Fo dr pl ly — 
+ r* 11 = o, as before. a 


5 The bigbeſt Point of the Curve above the Radi 


us BA, is found by making 40 (found before) In- 
6 g g finite. 
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„ 2rrs4y — 47S)» -I-259%' „ the Relation of the Curve to the Tangent Wb 
finite; viz. — In- be given too. Wherefore, if the Dur is 
ene (rare =2r33 —rie o cr in ex reſſes this Kelation, be duly compared with 
ſtead o. ſubſtituting Y x, we have2r / / x — other 2 /c — 2 x = &, according to the 
—2i/x—lt=0: Or in the Caſe of ! Laws of Aggelra, in order to fling out one of the 
3  |Indererminates, x ore There wou d then come 
. ex- 2x t. Which Equation forth another Equation of a certain and definite 
cannot be Geometricaly reſolv d, upon the account — — - —_— 3 — ber 
of the inexplicable Ratio of the Arch to the Lan- determine all 5 higheſt — ps. 
genr. Bur the —_ ___ my be found Me- Bur this is impoſſible ; for this Spiral, if _ 
Stn ., _ * 3 3 continued, will wind about the Radius 4 B with 
12% from B — e — 2 © [an infinite Number of Gyres and Turnings, in 
By, Tharit may bedemonttrared from hence, each of which there is ſome one 4; beſt Poit 
that an Indefinite Quadrature of the Circle, and in and therefore the Number of thoſe Po n. 
general the Re#ification of any Geometrical Recur- | finite ae e Foints is In- 
rent Curve, is impoſſible: For if this were poſ- ; s 
fible, there wou'd be given the ogg rope 
the Curve and the Ordinate or Abſciſſa : And 6. Of the Evoluti x. 
fince the Relation of theſe to one another, as al- | Periphery of a — ws Mb bd. : be the 
ſo to the Tangent, is ſuppoſed to be given; alſo C A, K 4, Ge, will meet in one c als, 5 1 


as 


UH. -* 1 * 2 


tt 


” ” n 
— — 


A (the Centre) and will each of them be equal toſ ther, S SC = QC. HI 
a conſtant Right Line (the Radius.) But if DC p d p __ pdp--qdm - OP 
be any other Curve, the 5 Perpendiculars will; 7, +dim= — Again, 
be indeterminate, and will interſect one another | __ W mY — e Dif 
into many different Points, A, , X, 1, which all} © ä ſous . * rode 1 
joyn d make a new Curve; the Nature of which | vential of 2 24 2 
is now to be Inveſtigated. | q 117 | 
Let the Curve propoſed be RC O, its Axis RB, |4 94m = 2 pqdp = Ppdg 

Adſciſſa's RN, RM, Ordinates NC, MD, Tan- þ $a 77 4 

entDCT. Let RN m; CN =p;Nte=4q. Laſtly, NC — + ET. Qc 22 


ee N: Nez: Ne: 
| pPpdq —paadp*: 


1 P 2 A= Mo; PRA . 
(MO) :: SD: SQ CA—PA(=CP= Vent ny 


Alſo, NC: NP ; | CA—P4 
P n dp hw Far- V2pg ot 


— 


«CA 


„ — 81818 oy 


then AB+NC: AC:: 
11 + v TI -+ 
xz+7: it Q&2p .. 
NC: CPs 
— V 
p: Vu 25 
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7. Application to the Parabola. If RCD be a 
Parabola, whoſe Parameter = /, ſo that / m = 


2pdp 
[ U 


p p, then / d m 2d, and d m 
and g 2m. Subſtituting theſe in the Value of CA, 
we ſhall find C4= ＋œ 422+ —, 


that is, fince PN= 2 /, and P C = VIII pp 
" Ts P C3 | ; 
C 4 will = TT that is a Fourth Proportional 
to PN and PC, 
8. Tofind the Nature of the Curve A VX (orm d 
by the Interſect ions of the Perpendiculars DA, CA,) 


with reſpett to the Ax RB. Cur off 492 +14 
= PN, and put HB=y and BA = x, and 


Again, NC: 43:: PN: PB; 
| 5 
5 Hit; bur y = 


HB=PB+PH=PB+NR= + 


27 
„ = 2 ply II; that is, 


31 27 P 3 . 
1 and 4 p* (Iz) ; chat is, 
45 16 y 

16) =27177. 


Farther, becauſe 4 D, A C, are perpendicular 
to the Curve DO c, and the Particle DC is infi- 
nitely ſmall ; therefore ſhall A DB AC AV 
+VC ; but (becauſe of the ſame Reaſon) YC 
VX+XK, and XK = XI-+, Ge. And there- 
fre AD = AV+V XXI Sc. = Curve 
AIH+HR, And ſince the Curve ATH a- 
riſes from the Interſections of the Indiſtant Per- 
pendiculars D 4, CV, X, it follows, that they 
are Tangents to it in the ſame Points, and, con- 
ſequently, that the Curve R K O is that Curve 
which is deſcribed by the Evolution of the Curve 
HA. From whence are manifeſt, at firſt view, 
all that Hugenius and others have publiſh'd about 
Evoluta's, as alſo the excellent Diſcoveries of 
Tſchirnhauſius and Leibnitz, about the Curves 
formed by the Reflex'd Rays. 


HELISPHERICAL Line, is the Rhamb Line 
in Navigation; and is ſo calld becauſe on the 
Globe it winds round rhe Pole ſpirally, and ſtill 
comes nearer and nearer to it, but cant terminate 


in it. 

HEM. The Ovens wherein the Laps Cala- 
minaris, or Calamine, is baked, have: a Hearth 
made on one fide of the Oven, divided from the 
Oven it {elf by a Partition open at the Top. by 


babes the Calamina This Partition is called the 
Hem. 


HEMITONE, in Muſick, was what we now 
call an Half Note, 

HERALD, with us fignifies an Officer arArms, 
whoſe Buſineſs ir is ro denounce War, to Pro- 
claim Peace, or otherwiſe to be employ'd by the 
Sovereign in Martial Meſſages and other Buſineſ- 
ſes. The French call him Herault; quaſi Herus 
altus, But Verſtegan will derive the Word from 
two Dutch words, viz. Here, exercitus, and Healt, 
Pugil magnanimus; as if he ſhould be ſo called, 
as being Champion of the Army. The Romans cal- 
led Men of this Office in the Plural Feciales. 
Wich us they are the Judges and Examiners of 
Gentlemen's Arms: They Marſhal all the Solem- 
nities at the Coronation of Princes; formerly 
manag' d Combats, Ge. 

The Three Chief Hetalds with Us are called 
Kings at Arms: The Principal of which is Garter, 
created by Hemy V. His Office is to attend 
Knights of the Garter at their Inſtalments, or 
other Solemnities ; To Marſhal the -Funerals of 
all the Greater Nobility, as Princes, Dukes? Mar- 
qniſſes, Earls, Viſcounts, and Barons, 

The next Herald is Clarencieux, Ordain'd by 
Edw. IV. for his gaining the Dukedom of Cla- 
rence : His Office is to Marſhal and Diſpoſe the 
Funerals of all the Leſſer Nobility ; as of all 
Knights and Eſquires on this Side Trent, 

The Third is called Norroy, or North Roy ; 
whoſe Office is the ſame on the North Side of 
m_ as thar of Clarencieux is on the Sourh 

ide, 

Beſides theſe there are Six others, which are 
properly called Heralds, according to their Ori- 
ginals, as they were Created to attend Dukes, 
Se. in their Martial Expeditions ; as Tork, Lan- 
caſter, Somerſet, Richmond, Cheſter, and Mindſar- 

There alſo are four others call'd Marſhals, or 
Purſuivants at Arms, reckon'd after a manner in 
the Number of Heralds, and do commonly ſuc- 
ceed in the Place of Herald when they die, Ce 
and theſe arecall'd Blue-Mantle, Rouge Croſs, Rouge 
Dragon, and Port-Cullss. 

ERBENGER, or Harbinger, is an Officer 
in the King or Queen's Houſe, who alotteth the 
Noblemen and thoſe of rhe Houſhold their 
Lodgings : 

ERETICO Comburengo : See Heretico, &c. 

HERIOT, was originally a Proporrion of 
Horſe and Armour according to the Qualiry of 
the Deceasd : This was ſettled by the Laws of 
K Canutus, cap. 69. and is ſtill (uſually) rhe beſt 
Riding Horſe of which a Tenant dies poſſeſs d. 

. HERIOT Cuftom, was when a Tenant for 
Lite was by Cuſtom oblig'd ro ſuch a payment 
at his Death; which Payment to be made not 
only by the next Heir in Blood, but by any the 
next Succeſſor. In Abbeys of Royal Patronage, 
at the Death or Ceſſion of the Abbot, his Cup 
and Horſe were paid as an Heriot to the King: 
Thoſe alſo who held in Bondage and Villenage 
aid Heriots, The Religious Appropriators re- 
Ferv'd the Live Heriots (i. e. ſuch as were paid in 
Cattle) ro themſelves, and allow'd the inanimate 
ones of ſmall value to the Vicar : And ſome A 


propriators had a Heriot from the Vicar when 


died. Kennet's Gloſſary, 


which the Flame paſſes over, and ſo heats and 
Vol. II, 


6g g 2 HERIOT 


| g 
11 0 
: — 1 
0 
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HEKIOT Service was a Reſerve by Charter 
or other Conveyance, and made one Condition 
of the Tenure of Eſtates in Fee Simple; which 
nm is now for the moſt part extinguiſn d. 

11 HERMITAGE, ſtrictly ſignified a Convent of 
1! Hermits or Friars Minors, who, under the Inſti- 
Wo! tution and Diſcipline of St. Paul, inhabited De- 
8 ſerts and ſolitary places. But this name at laſt 
"vn came to be attributed to any one Religious Cell, 
11.488 built and endow'd in ſome private and recluſe 
1605 place, and then annex d to ſome larger Abbey, 
Ni of which the Prelate or Governour was called 
Hermita, Dr. Kennet's Gloſſary. 
HERMITAN, is the Name of a dry North 
and North-Eafterly Wind, uſually, which blows 

11; | on the Coaſt of Guinea in Africk; but ſome times 
ANG it blows alſo from other Points. 

HER MITORIUM, is the Oratory or Chapel 
belonging to an Hermitage. 6 

HETERODROMUS in Staticks, is the Term 
for the common Vectis or Leaver, which hath 
the Hypomochlion placed below the Power and 
the Weight : And where the Weight is elevated 
by the deſcent of the Power & vice verſa. (See 
the Fig. in Homodromus.) 

The Dung-fork, and Prong are Leavers of this 
| kind, whoſe Hypomochlion is uſually the Knee 
if of the Workman : And all Pincers, Sheers, Sciſ- 

| ſars, Cntring-Knives faſtned ro Blocks are double. 

HETERODROMOUS Leavers. The Wheel, 
Windlaſs, Capſtand, Crane, Cc. are 
Heterodromous Leavers : As are alſo the outer- 
moſt Wheels of all Wind and Water-Mills, and 
all Cog-Wheels, &c. 
14 HE TERODRO MUS Vedi, in Mechanicks, 
13.38 | when the Wieigbe to be raisd by a Leaver is 

laced beyond the Hypomochlion or Fulcrum, and 
| o moves a contrary way to the Power, viz. is 
) rais'd when that deſcends, and deſcends when 
that riſes! 

HEYBOTE, or Haybote, was anciently the 
Saxon Term tor the Liberty granted to a Tenant 
for Cutting ſo much Under-wood, Buſhes, &c. 
as was neceſſary for Mending and Maintaining 
the Hedges or Fences belonging to his Land. 

HIDAGE, was a Royal Aid or Tribute rais d 
in ſuch a Proportion on every Hide of Land, 
Wiliam the Conqueror impoſed Six Shillings on 
every Hide; and William Rufus Four Shillings ; 
and K. Henry I. Three Shillings. When the Lord 

id Hidage to the King, the Tenants paid a 

roportion to the Lord of the Mannor. 
ONE ing Ethelred, when the Danes landed at Sand- 
| | wich, rais d this Hidage ſo, that every 310 Hides 


i 
ö of Land found an Arm'd Ship; and every 8 
N | Hides found a Fack and a Saddle, 

f | | HIDE of Land, or Plough-Land, was as much 
| 


as one Plow could Cultivate in a Year ; for the 


Quantity was never expreſly derermin'd : Some 


ſome 100 Acres, One 


| call ir 60, ſome 80, 
Hide of Land at Cheſterton in the 15th of Hen, II. 
| | contain d 64 Acres: And in the 35th of Hen, III. 
1 | the yearly Value of a Hide of Land at Blecheſ- 
. don in Oxfordſhire was Forty Shillings. Kennet's 
Paroch. Antig. 7 
| Bede calls it Familiam, implying by it, that ir 
| was-as much as wou'd maintain a Family. 
Hh The Diſtribution of England by Hides of Land 
is very ancient: Mention being made of it in the 


| | Laws of King Ia, 1 2 14. And Henry I. to 
11 Marry his Daughter, 


d Three Shillings from 


N anlaw 


every Hide of Land. This Tax was call'd Hi 
dage : See Hidage. 

IP- Roof, in Architecture, is ſuch a Roof as 
hath neither Gable- Head, Shread-Heads, nor 
Ferkin- Heads : (By which is meant ſuch Heads as 
are both Gable and Hip at rhe ſame End; that is, 
Gable as far as the Cott or Beam, and then their 
over ſnort Hips which ſuut up with their Tops to 
the Tops of a pair of Rafrers, call d Singlers by 
the Country Workmen.) For a Hip-Roof hath 
Rafrers as long, and with the Angles ar the Foor, 
Sc. at the Ends of Buildings, as it hath on the 
Sides: And the Feet of the Rafters on the Ends 
of ſuch Buildings as have Hip-Roofs, ſtand on the 
ſame Plane, viz. parallel ro the Horizon, and at 
che ſame Height from the Foundation with the 
Rafrers at the Sides of the Roofs, Theſe Hip- 
Roofs ſome call Italian Roofs. | 

HIPS, in Architecture, are thoſe Pieces of 
Timber which are at rhe Corners of a Roof : 
They are a good deal longer than the Rafters, 
becauſe of their oblique Poſition ; for they are 
level at every Angle, The Country Workmen 
call them Corners ; and by ſome they are call'd 
Principal Rafters, by others Sleepers. As Rafters 
have four plain Sides, theſe have uſually five. 

HOBELERS, were formerly a ſort of Light- 
Horſe-Men, which rode on ſmall nimble Horſes, 


were fit ( like our Dragoons) for any expeditious 
Service: Ar length they became ry'd by their 
Tenure, to maintain a little light Nag; for giv- 
ing expeditious Notice of any Invaſion or Dan- 
ger: Sec 18 EAw. 3. c. 7. 25 Edw. 3. c. 5, 8. 
and Cambd, Britan, 

HOBITS, are a ſort of ſmall Mortars from 6 
to 8 Inches Diameter: Their Carriages are like 
thoſe of Guns, only much ſhorrer: They are 
very good for Annoying the Enemy ar a diſtance 
with ſmall Bombs, which they will throw two 
or three Miles: Or in keeping of a Paſs, being 
loaded with Cartouches, | 

HODOMETRICAL Method of finding the 
Longirude arSea,is that of the Computation of the 
Meaſure of the M ayofta Ship berw. place andplace; 
i. e. of obſerving the ſeveral Rhumbs or Lines in 
which the Ship faileth ; and whit May ſhe hath 
made, or how many Leagues and parts of a 
League ſhe hath run, . | 

HOGENHINE, was formerly the Term for 
one that coming Gueſt-wiſe to an Inn or Houſe, 
lay there the third Night : Afrer which he was 
accounted one of the Family ; and the Hoſt was 
anſwerable for his Breach of the King's Peace. 
In the Laws of K. Edward, ſer forth by Lambert, 
he is call'd Agenhine ; and often in other places 
Third-Night- Awnehine. 

HOKE-Day, was the Tueſday Fortnight after 
Eaſter-Day; and was anciently celebrated with 
Sports and Rejoycings, in Memory of many of 
the Danes being kill'd on that Day, and the reſt 
expell'd the Kingdom. This was done A. D. 
1002. in the Reign of K. Ethelred. 

HOKE-Tucſday-Money, was a Duty paid by 
the Tenants to their Landlord, to have leave to 
celebrate the Hole Day. 

HOMAGIUM Reddere, was renouncing Ho- 
mage, when a Vaſial made a ſolemn Declara- 


which there was a ſer Form and Method pre 


ſerib d by the Feudatory Laws. 
Tory ' HOMO- 


and with only light Armour on; ſo that they 


tion of diſowning and defying his Lord; for, 


- o * 
wth. n A ——— 
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HoOMODROMUS, is a Term in Staticks e Nala, All the Lands and Goods of ſuch as 
for a Leaver, as AB; one of whoſe Ends; B were here in England were given to the Crown: 


See 32 H. 8. c. 34. 

HOUR of the Day: To find this readily by 
Projection of of the Analemma, proceed 
thus : With 60 of the Chords draw the Circle 
A $n N for the Meridian of your Place: Then 


Ve#is takes its Name of Homodromus, Wh 


while the Power ar 4, the other End of the Lea- 
yer, deſcends ; and therefore this is called Here- 
rodromus, Of this Homodromus kind of Leavers, 
are the Rudders and Oars of Ships and Boats; 
as alſo their Maſts. 
HONOR, is uſed for the nobler ſort of Seig- 
niories, whereon other Inferior Lordſhips and 
Mannors do depend, by performance of Cuſtoms 
and Services to thoſe that are Lords over them : 
And it ſeems as if none were Honors originally, 
but ſuch as belong d to the King, tho given af- 
terwards in Fee to Noblemen. The Manner of 
Creating theſe Honors may in part be collected 
from the Statutes 34 H. 8. c. 3. where Hampton- 
Court is made an Honor : And 33 H. 8. c. 37, 
38, where Grafton and Ampthill are made Honors. 
There are many other Honaly in England; ſee 
37 H. 8. c. 18, &c. : 
HONOR- Courts, are ſuch Courts as are held 
within the above-mention'd Honors. 
HONORARY Services, are ſuch as. are inci- 
dent to Grand Sergeantry, and annexed uſually to 
ſome Honor, 
HOOK-Pins, are taper Iron Pins, with an 
hook Head; and are uſed to pin the Frame of a 
Floor or Roof rogether, by being pur in through 
the Pin-holes in the Morteſſes and Tennons, 
whilft ir is framing or fitting into its due Poſition : 
As ſoon as which is done, theſe Hook-Pins are 
_ out, and tis pinn'd up faft with Wooden 


ins. 
HORIZONTAL-Line in Dialling, is a Line 


drawn on any Plane parallel to the Horizon. It 


is fixed on the Obex or Hypomoclion H : And 


| EN 
D Bak 
the other End 4, is applied ro the Moving of the 
the Weighr , which hangs or lies ſome where 
in the middle, berween the Hypomoclion H, and 
the Power in 4. Here the Weight moves the 
fame way with the Power: Whence this kind of 
ereas, 


in the other Leaver* the Weight Nis raiſed up 
by means of the Obex or Hypomoclion H ; 


1 
1 


* 


— 
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having given yon, as you muſt have, the Lati- 
rude of your Place, and the Sun's Declination 
and Altitude, fer the firſt of theſe three from N 
to P; fo is P, the Pole of the World, draw 
P W p for the Axis. Set next the Latit. alſo from 
to E, and draw EV for the Equinoctial. 
Then ſer the Sun's Declination from E to D, and 
from Q to d, when tis North, as here; but on 
the lower Side of E when tis South; and draw 
the Parallel of Declination D 4 : Then ſet the 
Sun's Altitude from S to 4, and from N to a, 
draw A a for the Almacanter or Parallel of the 
Sun's Altitude at the Time. The common In- 
terſection of theſe two Parallels in O, will give 
you the Sun's Place in the Heavens at that 
Time. And, conſequently, ſetting the Sector to 
the Radius D B, © B will be the Sine of the 
Hour from 6, either in the Morning or After- 
noon, If a Sector be not at Hand, yau may 
find the Hour by your Chords, thus ; Ser the Ex- 
tent B D from to T; on which Point T. as a 
Centre, with the Extent B © ( the parallel Sine 
of the Hour from 6) ſtrike the Arch G; for then 
a Ruler laid from } juſt to touch the Convexi- 
ry of the Arch G, will cut the Limb in H. Then 
HN meaſured on the Chords, will give the De- 
grees of the Hour from 6, which muſt be turned 
into Time. | 

HOUR.<. Scale ; On one of the Edges of Col. 


is drawn on an Erect or Reclining Plane by a |\in's Quadrant there is uſually an Hour-Scale (as 


Level ; or by applying a Quadrant ro the Edge 
of a Ruler ſo, as that the String and Plummer 
cut oo. or 90 Degreees in the Limb. <xf 


on the other Edge is a Line of Latitudes) which 
is: no other than a Double Tangent, or two 
Lines of Tangents, each of 45 Degrees, ſer to- 


HOSPITALLERS, were the Knights of a gether in the middle; and ſo m ght, if there 


Religious Order; ſo called, becauſe they builded 
an Hoſpiral at Feruſalem, wherein Pilgrims were 


were need, be continued in Inſiuitum. 
And on the other Face of this Quadrant there 


received, To rheſe, when the Templers were | is alſo an Heur-Scale of another kind ; being 62 
ſuppreſs'd by the Council of Vienne in France, | Degrees of a Line of Sines, whofe Radius is 
P. Clement transferr'd that Order, Their chief | made equal to half the Secant of the Latitude 


Abode is now at Malta, and they are call'd Knights (being fitted for Lond n) to the Common Radius 


of 
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or other Conveyance, and made one Condition 
of the Tenure of Eſtates in Fee Simple; which 
is now for the moſt part extinguiſn d. 


HERMITAGE, ſtrictly fignified a Convent of 
Hermits or Friars Minors, who, under the Inſti- 


tution and Diſcipline of St. Paul, inhabited De- 
ſerts and ſolitary places. But this name at laſt 
came to be attributed to any one Religious Cell, 
built and endow'd in ſome private and recluſe 
place, and then annex d to ſome larger Abbey, 
of which the Prelate or Governour was called 
Hermita, Dr. Kennet's Gloſſary. + 
HERMITAN, is the Name of a dry North 
and North-Eafterly Wind, uſually, which blows 
on the Coaſt of Guinea in Africk; but ſome times 
it blows alſo from other Points. 
HERMITORIUM, is the Oratory or Chapel 
belonging ro an Hermitage, | 
HETERODROMUS in Staticks, is the Term 
for the common Vectis or Leaver, which hath 
the Hypomochlion placed below the Power and 
the Weight : And where the Weight is elevated 
by the + - ul of the Power & vice verſa. (See 
the Fig. in Homodromus.) 
The Dung-fork, and Prong are Leavers of this 
kind, whoſe Hypomochlion is uſually the Knee 
of the Workman : And all Pincers, Sheers, Sciſ- 
fars, Cntring-Knives faſtned to Blocks are double. 

HETERODROMOUS Leavers. The Wheel, 
Windlaſs, Capſtand, Crane, &c. are 
Heterodromous Leavers : As are alſo the outer- 

moſt Wheels of all Wind and Warter-Mills, and 
all Cog-Wheels, &c. | 

HETERODROMUS Vedi, in Mechanicks, 
when the eight to be raisd by a Leaver is 

laced beyond the Hypomochlion or Fulcrum, and 
o moves a contrary way to the Power, viz. is 
rais d when that deſcends, and deſcends when 
that riſes? | 
 HEYBOTE, or Haybote, was anciently the 
Saxon Term tor the Liberty granted to a Tenant 
for Cutting ſo much Under-wood, Buſhes, &c. 
as was neceſſary for Mending and Maintaining 
the Hedges or Fences belonging to his Land. 
HIDAGE, was a Royal Aid or Tribute rais d 
in ſuch a Proportion on every Hide of Land. 
William the Conqueror impoſed Six Shillings on 
every Hide; and William Rufus Four Shillings ; 
and K. Henry I. Three Shillings. When the Lord 

id Hidage to the King, the Tenants paid a 

roportion to the Lord of the Mannor. 

ing Ethelred, when the Danes landed at Sand- 
wich, rais'd this Hidage ſo, that every 310 Hides 
of Land found an Arm'd Ship; and every 8 
Hides found a Fack and a Saddle, 

HIDE of Land, or Plough-Land, was as much 
as one Plow could Cultivate in a Year ; for the 
Quantity was never expreſly derermin'd : Some 
call ir 60, ſome 80, — ſome 100 Acres. One 
Hide of Land at Cheſterton in the 15th of Hen, II. 
contain d 64 Acres: And in the 35th of Hen. III. 
the yearly Value of a Hide of Land at Blecheſ- 
don in Oxford(bire was Forty Shillings. Kennet's 
Paroch. Antigq. | | 

Bede calls it Familiam, implying by it, that ir 
was as much as wou'd maintain a Family. 

The Diſtribution of England by Hides of Land 
is very ancient: Mention being made of ir inthe 
Laws of King Ia, 4. And Henry I. to 


HEKIOT Service was a Reſerve by Charter 


mage, when a Vaſſal made a ſolemn Declara- 
tion of diſowning and defying his Lord ; for 
which there was a ſer Form and Method pre 


every Hide of Land. This Tax was call'd Hi 
dage : See Hidage. , | 
LP. Roof, in Architecture, is ſuch a Roof as 
hath neither Gable-Heads, Shread-Heads, nor 
Ferkin- Heads: (By which is meant ſuch Heads as 
are both Gable and Hip at the ſame End ; that is, 
Gable as far as the Corr or Beam, and then their 
over ſhort Hips which ſuut up with their Tops to 
the Tops of a pair of Raſters, call d Singlers by 
the Country Workmen.) For a Hip-Roof hath 
Rafrers as long, and with the Angles ar the Foor, 
Sc. at the Ends of Buildings, as ir hath on the 
Sides : And the Feer of the Rafrers on the Ends 
of ſuch Buildings as have Hip-Roofs, ſtand on the 
ſame Plane, viz. parallel to the Horizon, and at 
the ſame Height from the Foundation with the 
Ratters at the Sides of the Roofs, Theſe Hip- 
Roofs ſome call Italian Roofs. | 
HIPS, in Architecture, are thoſe Pieces of 


Timber which are at the Corners of a Roof: is | 
They are a good deal longer rhan rhe Rafrers, the 
becauſe of their oblique Poſition ; for they are the 
level at every Angle, The Country Workmen in | 
call them Corners ; and by ſome they are call'd the 
Principal Rafters, by others Sleepers, As Rafters ſam 
have four plain Sides, theſe have uſually five. Veb 
HOBELERS, were formerly a ſort of Light- in t 
Horſe-Men, which rode on ſmall nimble Horſes, by 


and with only light Armour on; ſo that they 
were fit ( like our Dragoons) for any expeditious 
Service: Ar length they became rty'd by their 
Tenure, to maintain a little light Nag; for giv- 
ing 7 Notice of any Invaſion or Dan- 
ger: See 18 Edw. 3. c. 7. 25 Edw. 3. c. 5, 8. 
and Cambd, Britan, 
HOBITS, are a fort of ſmall Mortars from 6 
ro 8 Inches Diameter : Their Carriages are like 
choſe of Guns, only much ſhorrer: They are 
very good for Annoying the Enemy at a diſtance 
with ſmall Bombs, which they will throw two 
or three Miles: Or in keeping of a Paſs, being 
loaded with Cartouches, 
HODOMETRICAL Method of finding the 
Longitude arSea,is that of the Computation of the 
Meaſure of theWayof* Ship betw. place andplace; 
i. e. of obſerving the ſeveral Rhumbs or Lines in 
which the Ship faileth ; and what Muy ſhe hath 
made, or how many Leagues and parts of a 
League ſhe hath run. | 
HOGENH INE, was formerly the Term for 
one that coming Gueſt-wiſe to an Inn or - Houle, 
lay there the third Night : Afrer which he was 
accounted one of the Family ; and the Hoſt was 
anſwerable for his Breach of the King's Peace. 
In the Laws of K. Edward, ſet forth by Lambert, 
he is call'd Agenhine ; and often in other places 
Third-Night- Awnehine. 
HOKE-Day, was the Tueſday Fortnight after 
Eaſter-Day; and was anciently celebrated with 
Sports and Rejoycings, in Memory of many of 
the Danes being kill'd on that Day, and the reſt 
expell d the Kingdom. This was done A. D. 
1002. in the Reign of K. Ethelred. 
HOKE-Tueſday-Money, was a Duty paid by 
leave ro 


the Tenants to their Landlord, to have 
HOMAGIUM Readdere, was renouncing Ho- 


* 


celebrate the Hole Day. 


cap. 1 
Marry his Daughter, Tad Three Shillings from | 


ſerib d by the Feudatory Laws. 


| HOMO- 
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HoMoDROMOUs, is a Term in Staticks 
for a Leaver, as AB; one of whoſe Ends, B 


is fixed on the Obex or Hypomoclion H : And 
the other End 4, is applied ro the Moving of the 
the Weight V, which hangs or lies ſome where 
in the middle, berween the Hypomoclion H, and 
the Power in 4. Here the Weight moves the 
fame way with the Power: Whence this kind of 
VeRis takes its Name of Homodromus, Whereas, 
in the other Leaver* the Weight Nis raiſed up 
by means of the Obex or Hypomoclion H ; 
while the Power ar 4, the other End of the Lea- 
yer, deſcends ; and therefore this is called Here- 
rodromus, Of this Homodromus kind of Leavers, 
are.the Rudders and Oars of Ships and Boats ; 
as alſo their Maſts. 

HONOR, is uſed for the nobler ſort of Seig- 
niories, whereon other Inferior Lordſhips and 
Mannors do depend, by performance of Cuſtoms 
and Services to thoſe that are Lords over them : 


And it ſeems as if none were Honors originally, | & 


but ſuch as belong d ro the King, tho given af- 
terwards in Fee to Noblemen. The Manner of 
Creating theſe Honors may in part be collected 
from the Statutes 34 H. 8. c. 5. where Hampton- 
Court is made an Honor: And 33 H. 8. c. 37, 
38. where Grafton and Ampthill are made Honors. 
There are many other Honoly in England ; lee 
37 H. 8. c. 18, &c. 

HONOR- Courts, are ſuch Courts as are held 
within the above - mention d Honors. 

HONORARY Services, are ſuch as are inci- 
dent to Grand Sergeantry, and annexed uſually to 
ſome Honor, 

HOOK-Pins, are taper Iron Pins, with an 
hook Head; and are uſed to pin the Frame of a 
Floor or Roof together, by being put in through 
the Pin-holes in the Morteſſes and Tennons, 
whilft ir is framing or fitting into irs due Poſition: 
As ſoon as which is done, theſe Hook-Pins are 
_ out, and tis pinn d up faft with Wooden 


ins. 
HORIZONTAL<-Line in Dialling, is a Line 
drawn on any Plane parallel ro the Horizon. Ir 
s drawn on an Erect or Reclining Plane by a 
Level ; or by applying a Quadrant ro the Edge 
of a Ruler ſo, as that the String and Plummer 
ſhall cut oo. or 90 Degreees in the Limb. 7 
HOSPITALLERS, were the Knights of a 
Religious Order; ſo called, becauſe they builded 
n Hoſpiral at Jeruſalem, wherein Pilgrims were 
received, To theſe, when the Templers were 
ſuppreſs d by the Council of Vienne in France, 
P. Clement transferr'd that Order, Their chief 


of Malta, All the Lands and Goods of ſuch as 
were here in England were given to the Crown: 
See 32 H. 8. c. 34. | | 

HOUR of the Day: To find this readily by 
Projection of part of the Analemma, proceed 
thus : With 60 of the Chords draw the Circle 
ISN for the Meridian of your Place: Then 
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having given yon, as you muſt have, the Lati- 
rude of your Place, and the Sun's Declination 
and Altitude, fer the firſt of theſe three from N 
to P; ſo is P, the Pole of the World, draw 
P W p for the Axis. Set next the Latit. alſo from 
to E, and draw EN for the Equinoctial. 
Then ſer the Sun's Declination from E to D, and 
from Q to d, when dis North, as here; but on 
the lower Side of E when tis South; and draw 
the Parallel of Declination D 4 : Then fer the 
Sun's Altitude from S to 4, and from N to a, 
draw A a for the Almacanter or Parallel of the 
Sun's Altitude at the Time. The common In- 
terſection of theſe two Parallels in ©, will give 
you the Sun's Place in the Heavens at that 
Time. And, conſequently, ſetting the Sector to 
the Radius D B, © B will be the Sine of the 
Hour from 6, either in the Morning or After- 
noon. If a Sector be not at Hand, you may 
find the Hour by your Chords, thus; Ser the Ex- 
tent B D from to T; on which Point T, as a 
Centre, with the Extent B © ( the parallel Sine 
of the Hour from 6) ſtrike the Arch G; for then 
a Ruler laid from / juſt to touch the Convexi- 
ry of the Arch G, will cut the Limbin H. Then 
HN meaſured on the Chords, will give the De- 
grees of rhe Hour from 6, which muſt be turned 
into Time, | 

HOUR-< Scale ; On one of the Edges of Col. 
lin's Quadrant there is uſually an Hour-Scale (as 
on the other Edge is a Line of Latitudes) which 
is no other than a Double Tangent, or two 
Lines of Tangents, each of 45 Degrees, ſer to- 
gether in the middle; and ſo mn ght, if there 
were need, be continued in Inſiuitum. 
And on the other Face of this Quadrant there 
is alſo an Heu- Scale of another kind; being 62 
Degrees of a Line of Sines, whore Radius is 
made equal to half the Secant of the Latitude 


2 


o 


Abode is now at Malta, and they are call'd Knights 


being fitted for Lond n) to the Common Radius 


of 


"MOU 


Hou 


of the Sines. Againſt ir, and running by it; is a | Compaſſes the whole Hour. Scale, and letting the 


prick d Line of Declinations: To the Sun's grea- | End of it at A and B, and its Beginning ag , 
reſt Declination is alſo a Portion of the Line of transfer it, and all irs Diviſions ( or ſuch as You 
Sines, whoſe Radius is equal to the Sine of the | ſhall have occaſion for at leaſt) on each Side from 


Latitude of London, taken out of the other part bs to E, and from B to E, making the Ifoſcele 


- of the Scale. 


Triangle B EA: Then numbring the Diviſions 


Theſe Hour-Scales (eſpecially the former) may | with the proper Hours, as you ſee in the Figure, 
be pur on any Ruler, Sector, (5c. and will ſerve | Right Lines drawn from C, through thoſe Hour, 


for theſe Uſes. 


Halves, or Quarters in the Prick d Lines 4 E and 


The ſirſt Hour-Scale, or Double Tangent, is a B E, ſhall be the true Hour- Lines of the Dyal: 
Scale of Six Houts; and by help ot the Line of And to the Dyal you may give what Form ot 
Latitudes (which ſhould always be — by it) | Figure you pleaſe. 


will ſerve very readily and univerſally ro prick 
down all Dials that have Centres; after this 
manner. | 


II. To draw an Upright Declining Dyal. 
Suppoſe for the Latitude of London 51. 30 


and declining Eaſtwards 25*. You muſt firk, 


I. To draw an Horizontal, MY Direꝶ᷑ Eret| her by Calculation, or by Celin's Dialling. 


South Dyal. 
Draw firſt the Right-Line CE for the Hour - Line 


Scales, Sc. find the Requiſites of your Decl. 
ning Dyal; which will be theſe: 


The Subſtiles Diſtance from the 


of 12, and croſs it in C (which will be the Cen- Meridian will be 189. 340 
The Angle of the Hour- Lines of 3 

— 12 and 6 will be a. 
The Angle of the Inclination of 5 

Meridians will be 30 47} 


V 


an Angle of 


And the Styles Height will be 7 34˙. 19 


Being thus prepared, you may then draw the 


Line VIII, II, as the true Horizontal Line d 
your defign'd Dyal, and then to it, at Right · An. 
| gles, the Line XII. C. for the Meridian. Nen 
make the Angle F C XII equal to 18*, 34“. th 
| Subſtile's Diſtance from the Meridian; Kh | the 
Chords prick off FC for the Subſtile. To which it 
C, the Centre of the Dyal, draw the Perpendi 
- cular B A: Then make C A and C B equal v 
. the Stile's Height 34*. 19/, (taking it in you 
N Compaſſes from the Line of Latitudes;) And 
then apply the whole Scale of Hours ( as before 

in the 
V IT VIE VII A to F, and from B to F. Next get the Diff 
Gy ee rence between 30. 477. the proper Inclinartion 
| | of Meridians, and 
tre of the Dyal) with the Perpendicular B A :| the Meridian that 


orizontal Dyal) on each fide C E from 


e next Hours Diſtance from 
leſs than that Angle; which 


Then from the Scale of Latitudes take off the | in this Caſe is 10, or 307. from 12. This Diffe- 
Latitude of the Place for an Horizontal (or the | rence will be found here to be 49. or, in Time, 
Co-Eatitude, for a Direct South and Vertical) nearly 3 Minutes, The fitting the Scale of Hour, 
Dyal, and fer it with your Compaſſes each | was before taught from 4 to B, count upon the 


— 


way from C to A and B: Then take with your 


ſaid Scale 
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ters, Cc. getting the Difference between the 
Half. hour next leſs (in this Example 22 30.) 
under the Ark called the Inclination of Meridians, 
the Difference is 15. 17, (in Time nearly 33.) 
to be continually augmented an Hour at a time, 


.d ſo prick d off as before was done for the 
the Whole Hours. 

o If the Scale of Hours reach above the Plane, 
aulas in this Caſe at B; fo that B C cannot be prick d 
en down: Then may an Angle be laid down on the 
tue upper Side of the Subſtile, equal to F C A on the 
the Wunder Side, and thereby the Scale of Hours laid 
uin its true Situation, having firſt found the Point 
ad on the under Side. 

IL The Stile may be eaſily laid down by the 
out Chords ; or a Protractor. And if your 
And Scales are large and carefully made, as this 
fore is one of the eaſieſt, ſo tis as exact a Way 
rom of Drawing Dials as any whatſoever. 

Jil 

4 HOUSEBOTE, the ſame with Eftovers, or 
rom n Allowance of neceſſary Timber our of the 
nch Lord's Wood, for the Repair and Support of a 
fe- Houſe or Tenement. 


HOWKER, or Houcre, is a Veſſel much 
uſed by rhe Dutch ; built ſomerhing like a Pink, 
but Maſted and Rigg d like a Hoy. They carry 
from 50 to 200 Tun: And with a ſmall number 
of Hands will go ro the Eaſt-Indies They Tack 
ſoon and ſhort ; will Sail well, and lie near the 
Wind ; and will live almoſt in any Sea. 

HULKS, are large Veſſels, having their Gun- 
Decks from 113 to 150 Foot long, and from 31 
to 40 Foot broad. They will carry from 400 
10 10% Tons. But their chiefeſt Uſe is for ſet- 
ting in Maſts into Ships, and the like. Though 
3 the Word Hulka ſeems to ſigniſie a [mall 

eſſel. 

HUND RED, is a Part of a Shire or County, 
properly ſo called, becauſe it contained Ten De- 
denne Or Tythings : And either becauſe at firſt 
there were an Hundred Families in each Hun- 
Ged ; or elſe that the Hundred found a hundred 
Men for the King's Wars. Theſe Hundred were 
were firſt Ordain'd by King Alfred, the 29th 
King of the Yet Saxons ; and he took the way 
ot doing it from Germany; where Centa, or Cen- 
era is a Juriſdiction over an hundred Towns, 
Hence you ſee the Original of Hundreds, 


Jour: 


And make Points at the Terminations with a Pin or Pen : 
y And draw Lines from thoſe Points to the Center C; and 
they ſhall be che true Hour-Lines on this Side the Subſtile: 


Again, Fitting in the Scale of Hours from B to F, ccunt from the End at B, the former 


And make Points at the Tetminations, as before z throu 
which draw Lines to the Center, and they ſhall ber 
Hour-Lines on the other Side the Subſtile. 


The like muſt be done for the Halves, Quar- | which ſtill keep the name, and remain, in ſome 


ſorr, the ſame, as to their Service in ſeveral te- 


| ſpects : But their Furiſdiction is rransferr'd to 


the County- Court ; ſome few excepred, which 
have been by Privilege annex'd to the Crown, 
or granted to ſome Great Subject, and fo remain 
ſtill in the nature of a Franchize : And this hath 
been ever ſince the Statute of 14 Edw. 3. 1. c. 9. 
whereby theſe Hundred-Courts, formerly Farm'd 
out by the Sherifis to other Men, were reduc'd 


all, or moſt of them, to the County-Court; and 


ſo remain at preſent. Where ever therefore 
we meet with the Word Hundred- Court now, it 


ſigniſies ſome Franchize, where the Sheriff does 


not intermeddle by his ordinary Authority, unleſs 


jo they of the Hundred refuſe ro do their 
' Dury. : 
| HUNDRED- Court, were held anciently by 
the Hundredarius, or Chief. Conſtable, of eve 


Hundred, for better ſupport of his Office. Theſe 
Courts were held in ſome places once in three 
Weeks, and in others once a Month. And by 
Stat. 14 Ed. 3. theſe Hundred-Courts were reduc'd 
to the County-Courts; tho' in ſome few Hun- 
dreds the Old Franchiſes are ſtill remaining, 

HUNDREDERS, are Men Empannelled, or 
fir ro be Empanelled, on a Jury, upon a Contro- 
verſie ; and who dwell in the Hundred where 
the Land in queſtion lies. Bur 

HUNDREDARIUS, the Hundreder, is he 
that hath the ory ofa Hundred, and who 
holdeth the Hundred-Court. Aud ſomerimes 
tis uſed for the Baily of the Hundred. 

HUNDREDI Se#a, was the Payment of per- 
ſonal Attendance, ordering Suit and Service 
at the Hun dred. Court. 

HUNDREDUS Afirmatus, was the Profits of 
an Hundred Court, Firmed or Farmed out for a 
ſtanding Rent. 

HURRICAN, is a moſt furious and dreadful 
Storm of Wind, which the Caribbe-Iſiands and 
{ome other Parts of the Indies are ſubject to: Its 
Extent and Continuance is but (mall, but its Vi- 
olence prodigious, | 

HUSE-BOTE, was formerly the Liberty a 
Tenant had to cut as much Wood on the Pre- 
miſſes as was neceſſary for the Support and Re- 

air of the Farm Houſe and adjoyning Buildings. 
his is now call'd Eſtovers, Eſteverium. 


| HYDE LAND: See Hide Land. 
HYDRO- 


r 


HYDROSTATICKS, Weights which force | Slit on the Braſs piece 7 7, a Notch being cut in; 
our of the ſame Tube equal Quantities of the ſame | ro receive it; the Bucket then in the Water vil 
Fluid, are to one another as the Squares of the | be in £qui/ibrio with the General Scale e e. The 
E- | Times in which the Fluid is forc'd our : Bur if | Diſh // being the Weight of a Bulk of Warer, e. 
1 | the Times are equal in which the ſame Quantity | qual to the Solidiry of the Bucket: Bur if i 
5 of the Fluid is forc d out thro' unequal Tubes; chances to vary a little, you muſt reduce it as be. 
|| then the Powers are reciprocally as the Orifices | tore, Then putting the Solid Body into the Buc. 
V of the Tubes: And therefore Powers which | ker (having firſt well wetted it all over in Wa. 
thruſt out the ſame Quantity of a Fluid through | ter; and it be irregular, take care that no Air 

unequal Tubes, are to one another in a recipro- | lodges in any patr of it) then you will ſoon find 

cal Proportion, compounded of the Squares of what it has loſt of its Weight, in compariſon t 

the Times, and of the Orifices of the Tubes. what ir weigh'd in the Air: And by the Diffe- 

: rence of which Weights, divide the Weight firſt 
HYDROSTATICAL-BALLANCE, A De-] found, which exactly gives you its Proportion 
ſcription of an Hydroſtarical-Ballance, for | ro the like Bulk of Water: See Specifick Gravity in 
finding the Specifick, Gravities of Liquids and] Vol. IJ. Where the reaſon of this Practice is ſhewtn; 

Solids with eaſe and accuracy. By F. Haukſ- What is here defignd being only the Uſe of 2 

bee, in Vine-Office-Courr in Fleer-Streer. | commodious Balance for ſuch kind of Hydroſta- 

rical Experiments, | 


Z 
— 


For LIQUIDS. 
An Experiment, touching the different Denſities of 


4 4, aa, is the Foot to which the upright Piece or Common Water, from the greateſt Degree of Heat 
Prop'd bb, bb is to be ſcrew'd : (See Fig. 1.) To in thy Climate to the Freezing Point; obſerol 
the upper End of this upright Piece is faſtned a} by a Thermometer, By Mr. Hawksbee. 
double Cheek of Steel, cc, c c, on which the eam | 
d d, d d is ſuſpended. To one End of this Beam} I rook about a Quart of Common Water, and 
put on the General Scale, expreſs d by ee, ee, ee. gave it a pretty conſiderable degree of Heat over 
At the other End of ir, hang on the other Scale, | the Fire: Then putting it into a convenient Glas 
which is a very thin and light one, and is only | together with my Thermometer, where the Spi. 
expreſs d on the Ballance by the Characters of FF. | rit ſoon aroſe into the ſmall Ball a- top, and con- 
To the loop at Bottom of it, is to be ſuſpended | tinued to remain there till the Water began to # 
by its Hair, and the Bottle g g, g g- Thus pre- | bate of its Heat; by which time the Spirit in the 

ared, the Bottle being plung d into the Glaſs of | Thermometer became of an equal degree of Tens 
ater, hb, hh, the Beam will form an Horizon- 2828 with the Water in which it was placd. 
tal Poſition: But if it happen ſomething to light, When the Spirit has deſcended to 130 Degrees 
or too ponderous (for all Waters have not the | above the Freezing Point, (which is the greateſ 
ſame Specifick Gravity, nor at all times) ir muſt | Heighr ir has been obſerv d in this Climate) I be- 
be adjuſted by putting Weights on the lighteſt | gan my Obſervations, and found that the Bulk a 
End, till brought ro an Equilibrium. Theſe | Water, equal to that of the Bottle I weigh'd in', 
Weights, in the Experiment, are to be taken no] in that State, was equal to 574 Grains, at 80 
notice at all of. And by an Experiment, by and | Degrees above the Freezing Point, the Bulk di 
by to be mention'd, I fonnd two Grains to be] Water, equal to the Bottle, then weigh'd + of: 
the greateſt Variation, between the Weight of a | Grain more than before: At 32 Degrees abore 
Bulk of Water, equal to 574 Grains, at the grea- | the pre- mention d Point, the like Bulk of Water, 
teſt Degree of Heat in this Climate to the Free- | equal to the Bottle, was again increaſed + of a 
zing Point, And thus you may find the Speci- Grain; at the Freezing Point it weigh'd about 
fick Gravities of all manner of Liquids, in coin- of a Grain more: in all about 2 Grains, from 130 
ariſon to their like Bulk of Common Water: | Degrees above the Freezing Point, to the ſame 
For the Bottle will fink down in /ighter, and be | Point: Which to me ſeems very conſiderable, 
buoy'd up in heavzer Fluids; and the Grains or | and ought to be obſerv'd by thoſe, who at diſſe 
Parts of Grains, which maſt be put into one of | rent Seaſons, have occaſion to find the Specific 
the Sales, to reduce the Beam to an Horizontal] Gravities of Liquids and Solids, 


Poſition, will ſhew the Difference of the Speci- | 
fick Gravity. HYPERBOLA, In Phil, Tranſat. N. 3. 
you have a Quadrature of theHyperbola by the L. 
For SOLIDS. Viſcount Brouncker, by a Series founded on whit 
Dr. Wallis hath demonſtrated in his Arith. of | 
The General Scale ee remains in irs Place: | finites, Prop. 87, 88, 89, Sc. And in Phil. 
Bur inſtead of the Scale ff muſt be ſuſpended | Tranſact. N. 306. by a New Quadrarrix, inve 
the Braſs Piece, repreſented by the Figure ii, i i. ted by the Ingenious Mr. F. Perks, of Great Swi 
(See Fig. 2.) To the Loop, at the Bottom of | ford in Worceſterſhire ; together with the Conſtru 
which, muſt the Glaſs Bucket K A., kk be ſuſ-| tion and Properties of 1hat Quadratrix. 
ended by its Hair, which then becomes a Bal-] HYPERBOLICAL Cy/indroid,, is a Solid Fi 
— to the other End. Into this Bucket muſt gure, whoſe Generation is given by Sir Chriſt 
be put the Solid (what ever it be) whole Speci- | Fen, in Phileſph. Tranſat. N. 48. There at 
fick Gravity you would find, or whoſe Weight | two oppoſite Hyperbel.e, joyn'd by the Axs T. , 
you have a mind to compare with that of rhe | verſus ; and thro' the Center there is a Right Ling 
like Bulk of Water: And having ballanc'd it by | drawn at Right-Angles to that Ax# TranſverſW; 
Weights ar the other End, take it out of rhe | and about that, as an Axis, the Hyperbol af 
Bucket, and plunge the Bucket empty into the | ſuppoſed to revolve : By which Revoluticn a h 
Water. Then putting the Braſs Diſh //, by "= dy will be generated, which he calls an Hyper 
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lick Cylindroid ; and whoſe Baſes, and all Secti- 
ons parallel ro them will be Circles. And in 
N. 53. of the TranſaRions, he applies it to the 
Grinding of Hyperbolical Glaſſes, and ſaith rhey 
muſt be either form d this way, or not ar all, 

HYPER BOLI-FORM Figures, are ſuch Curves 
as approach in their Properties to the Nature of 
che Hy perbola; and are call d alſo Hyperbo/oids. 


The Method of drawing Tangents to Hyperboli- 
form Figures. 


Let AS, ST, repreſent the Aſſymptotes of the 
Equilateral Hyperbola Mm; then will S be the 
Centre of rhe oppoſite Sections. Draw the Or- 


Bb 


ainate M B, and another infinitely near, as mb, 
Let y be the Parameter of the Figure, ler SB =x, 


and MB =y: Rm=y, and Bb x. And let 
ir be required to draw MT, a true Tangent to the 
Curve in the Point M, ſuppoſe all done, as in the Fi- 
gute: Then will the Triangles MBT, and M Rm 


be fimilar ; and therefore : x 125222 BT.) 


J 
Now the proper Equation for the Curve is 
[pp=xy E wherefore their Fluxions will be 


1 

And dividing by x, it will be —= =—7, Bur 

from the Ordinarte's continual decreaſe as the Ab- 

ſcifſa increaſes, the 2. (BT,) muſt be 
Jy 


— you have BT =—x 2 SB. 


COROL. L 


When the Value of the of the Sub- tangent B T 
comes out negative; then the Point T will fall, 
as here, on the contrary Side of the Ordinate, with 
regard to S, the beginning of x. But when it 
comes out poſitive, the Point T will be on the 
contrary Side; as in the Parabola. 


c O RO 1. I. 


If you ſuppoſe the Parameter 1, and m to 
be a ye Number; then * =x is an Ex- 
preſſion for all Mperboli. form Figures ; and uni- 
verſally the Length of the Sub-tangent B T, 


(== D, (becauſe y" =x and conſequent- 

7 | 
lymy" 3 =x )Ifay, Sto my = ( bec. * 
==x) to mx; that is, To the of the 
Power of the Ordinate multipled into the Alſeiſſa. 


To Inveſtigate the Area's if all ſorts of Hyperboli- 
form Figures, N 


In the following Figure, let the Curve C Mm B 


| 


equal, viz. 0=X) I; or = —JX: 


1 


bean Hyperboloid ; A K and 4 O the Aſymptotes: 


C 


A. 


L 


$ 


A 
let the Sub-rangent P T be called t, and the Or- 
nate PM. The General Equation for ſuch 


urves being y"= x; and the Expreſſion for the 
dub-rangent PT being m x, as above. Let Gn, 
a the Figure, be always taken equal ro P T: 


PP 


Then will 5 K. And the Rectangles 
NIG n =, will always be equal to the Re- 


ctangle PRmp = y x: And if this be always 
done, the Figure * 4 7 infinit e 
f h h * 


„ 


HYD 


"LS: 


„ e 
vill be equal to Figure K L S , equal to all the 
y Bur 


„ ( becauſe : — 1 all the m Xx). 
and the 


inſcribed Rectangle 

gure KL BC 24240 x) ( becaule 
IR = x, and RM 5.) Whence all the Re · 
angles m x y = all the y x = b, are to all rhe 


xy = b d, as n isto 1. And by Diviſion, 
— x1 ::b:d: That is, the Figure AOC: 
As the Exponent 


f the Ordinate m: Is to the ſame 
Exponent leſs 1. 


COROLLART. 


than 1 3 then the Space, inde- 


t 
({uppoting rhe Figure K AO B c=bz; 
+ . * 8 
LBOA=4d)then wil the Fi- |”, be leſs than 1, chat Space K AO 


more than infinite. 


if m = 1, then the ſecond Term in the Analogy 


m 
KAOBC is infinite rowards K ; and infinitely 


rhe ace 


— 1 o; and conſequently , 


reat in reſpect of the Rectangle L O. But if 
BC will be 


Thus in the common Apollonian Hyperbola, 
whoſe Equation is "= „ ; or (ſuppoſing #4 
the Parameter = 1) 44 — *7'5 it appears That 
m — 1=0; and conſequently, it appears that 
che Proportion between the Rectangle L O, and 
che ſaid infinite Space is inſinitely great: See more 
of this in Hayes Fluxions, P- 61, ©c. 


HYPETHRE, in the Ancient Architecture, 
was two Ranks of Pillars all about, and ten at 
each Face, of any Temple, Oe. ich a Periſtile 


It m be greater 


terminate towards K, ma) be meaſured: But 


wi 
naw of 6 Columns. 


1D E 
ACK, in a Ship; is that Flag which is hoiſted 
op at the S cl Sal- Top-Blaſt- Head. 
A 


J CTIVUS, Fativus, a Latin Word, fig 
ſtilying, in the Law, him that loſeth by Default: 


C Placitum ſuum neglexerit, & Jactivus exinde re- 

at manſit. Formul. Solenn. 

id JAM, or Jamb, is in the 1 „ of our Lead 
Miners in Mendip, a thick Bed of Stone, which 


hinders their Work when they are purſuing the 
Veins of Oar. * 

ICH DIEN, the Motto under the Arms of the 
Prince of Wales ; which Sir H. Spelman judges 
to be in Saxon Ic Thien; the Saxon D with a tra- 
verſe Stroke being the ſame with Th ; and ſigni- 
ed I Serve, or am a Servant. Asthe Saxon King's 
Miniſterial Lords were called Thiens. ; 

IDEA'S Our Obſervation employ'd, either 
about External ObjeRs, or about the Internal O- 
peration of our Minds, perceived and reflected only 
Ly our ſelves ; is that which ſupplies our Under- 
{tanding ( ſaith Mr. Lock) with all the Materials 
of Thinking. Theſe Two are the Great Foun- 
rains of Knowledge from whence all the Idea i, 
Notions, Phantaſms, Species, &c. which we have, 
or can naturally have, do ſpring and ariſe, 


1. Our Senſes, being converſant about 2 
cular Senſible Objects, do convey into the Mind 
ſeveral diſtinct Perceptions of things: And this 
way we gain the Idea of Yellow, White, Heat, 
cold, Soft, Hard, Bitter, Sweet, and all thoſe 
which we properly call Senſible Qualities, and this 
Great Source of moſt of the Idea we have, de- 
pending wholly on our Senſes, and derived by 
them to the Underſtanding, is called Senſation. 


2. The other Fountain from which Experience 
furniſhes the Underſtanding with Idea, is the 
Perception of the Operation of our own Mind: with- 
mus, as it is employed about the Ideas it hath 
before gotten by Senſatign : Which Operations, 
when we come to Reflect and Conſider on, our Un- 
derſtanding thereby becomes furniſh'd with ano- 
ther Ser of Idea's, which could not be had from 


IDE 
Of Ideas, ſome (as we ſhould carefully ob- 
ſerve) ate Simple, and others Complex. All thoſe 
Idea's that come into our Minds by Senſation, are 
of the former kind: And tho rhe Qualities in Bo- 
dies that aſſect our Senſes are in the Things rhem- 
ſelves, ſo united and blended, that there is no Se- 
paration nor Diſtance between them; yer the J. 
dea's they produce in the Mind enter by the Senſes 
ſimple and unmix'd. Some Idea come into our 
Minds only by one Sence, which is peculiarly a- 
dapred to receive them: As the Ideas of all Co- 
lours are received only by the Eye ; all Soundsand 
Tone, by the Ear, Oc. Heat, Cold, and Solidity, 
by the Touch, Rik an 
Other Ideas we gain by more than one Sence; 
as of Space, Extenſion, Figure, Reſt, and Motion: 
For theſe make forcible Impreflions both on rhe 
Eyes and Touch, | * 
There are other Szmple Idea s, which convey 
themſelves into the Mind by all the ways of Sen- 
ſation and Reflect ion; as Pleaſure, Pain, Power, 
Exiſtence, Unity, and Succeſſion ; and theſe are 
all, or, at leaſt, the moſt conſiderable of thoſe 
Simple Ideas which the Mind hath; and out of 
which is made all its other Knowledge, 
To underſtand the Nature of theſe Simple L 
dea's the better, and to diſcourſe of them intelli- 
gibly, it will be convenient to diſtinguiſh them as 
they are Idea t or Perceptions in our Minds, and 
as they are Modifications in the Bodies that cauſe 
ſuch Perceptions in us; that ſo we may not think 
(as perhaps is uſually done) that they are exactly 
the Images and Reſemblances of ſomething inhe- 
rent in the Subject: For moſt of thoſe of Senſa- 
tion are in the Mind no more the Likeneſs of ſome- 
thing exiſting without us, than the Names that 
ſtand for them, are the Likeneſs of our Idea. Bur 
here the Qualities in Bodies, which produce theſe 
Idea's in our Minds, muſt be diſtinguiſhed into 
Primary and Secondary, Primary Qualities are ſuch 
as are utterly inſeparable from the Body, in what 
Stare ſoever it be ; ſuch as the Sence conſtantly 
finds in every Particle of Matter; which are So- 
lidity, Extenſion; Figure, Motion, Reft, and Num- 


things without; and ſuch is Perception, Thinking, 
Doubting, Believing, Reaſoning, Knowing, Nil- 
ling, Oc. and all the different Actions of our 
Minds; which we being conſcious of, and ob- 
ſerving in our ſelves, do from theſe receive into 
our 8 as diſtin Ideas, as we do 
from Bodies aſſecting our Senſes. This is a kind 
of Internal Senſation ; is called very properly, by 
Mr. Lock, Reflection: And theſe two, Senſation 
and R-fletion, he takes to be the only Originals 
from whence all our Idea rake their Beginnings, 
And fo far the Mind or Underſtanding is meer- 
ly paſſive ; and cannot chooſe whether it will have 
theſe Beginnings or Materials of Knowledge or 
not, The Objects of Senſe will obtrude their J. 
be upon our Minds; and the Operations of our 
Minds will not let us be without ſome (at leaſt ob- 
(cure) Notions of them. No one can be wholly 
ignorant of what he doth when he Thinks : And 
4 the Mind is forced to receive Impreſſions from 


| 


ber. Secondary Qualities are ſuch as are in realiry 
Nothing in the Objects themſelves, but only 
Powers to produce various Senſations in us by 
their Primary Qualities} i. e. by the Bulk, Figure, 
Texture, and Motion of their Inſenſible Parts; as 
Colours, Sounds, Taſts, Se. Now the Idea of 
Primary Qualities are, in ſome ſence, Reſemblances 
of them, and their Patterns do really exiſt in the 
Bodies themſelves ; bur the Ideas produced in us 
by thele Secondary Qu (ities have no Reſemblance 
of them at all. There is nothing like our Idea 
exiſting in the Bodies themſelves: They are in 
the Bodies, we denominate from them, only a 
Power to produce thoſe Senſations in us: And what 
is Sweet, Blue, or Harm in Idea, is but the cer- 
tain Bulk, Figure, and Motion of the inſenſible 
Parts in the Bodies themſelves, which we call ſo. 

There are ſeveral Faculties which the Mind hath 
of managing theſe Simple Idea's, which are very 
well worth our Obſervation ; as that of Diſcer- 


vithour, ſo it cannot avoid the Perception of thoſe 
Idea's that are annex d to them. 
Vol. II. 


ning duly, and rightly Diſtinguiſhing one from 
another: In this conſiſts the Accuracy of Judg- 
h h 2 ment, 


. , 
ö 
| 
' 


1DE 


IDE 


ment, and the avoiding all Confuſions and Mi- 
ſtakes, 


2. That of Comparing them one with another, 
in reſpect of Extent, Degree, Time, Place, or any 
other Circumſtances of Relation or Dependance | 
one on another. 


3. The Faculty of Compounding or putting to- 
gether the Simple Ideas receiv'd by Senſation or 
Reflection, in order to make Complex ones. 


4. When Children, by repeated Senſations, 
have got ſome Ideas fix d in their Memories, they, 
by degrees, begin to learn the Uſe of Signs ; and 
when they can {peak articulately, they make uſe 
of Words to ſigniſie their Idea ro others: And 
the Uſe of Words being to ſtand as outward Marks 
of our Internal Ideas; and thoſe Idea being ta- 
ken from particular things, if every particular 
Idea that we take in ſhould have a particular 
Name. Names muſt grow endleſs. To prevent 


this, the Mind, by, 


5. Another Faculty, can make the Particular 
Tdea's received from ſuch Objects, ro become 
General : Which is done by conſidering them ag 
they are in the Mind ſuch Appearances, ſeparate 
from all other Exiſtences, and the Circumſtances 
of real Exiſtence ; ſuch as Time, Place, or any 0- 
ther coneomitant Idea :; and this is called Ab- 
ſtradd ion; whereby Idea taken from particular 
things, become general Repreſentatives of all of 
that kind; and their Names, General Names ap- 
plicable to what ever exiſts conformable to ſuch 
Alſeract Idea :. Thus the ſame Colour being ob- 
ſerv'd to Day in Chalk or Snow, which the Mind 
Yeſterday received from Milk or Ceruſſe; it con- 
fiders that Appearance alone; makes it a Repre- 
ſentative of all of that kind; and having given it 
the name of Mbiteneſi, it by that ſound figriifies 
the ſame Quality whereſoever to be met with or 
imagined : And thus Univerſals, whether Idea 


or Terms, are made. | 


From the Power which the Mind hath of com- 

. bining thus, comparing, and ſeparating or abſtra- 
Sing its Simple Idea s, which come into it by Sen- 
ſation and Reflection, all Complex Ideas are form'd; 
and, as before in the Perception Idea s, the Un- 


derſtanding was paſſive, ſo here tis active; exer- 
ting the Power ir hath in the ſeveral Acts and Fa- 


culties above-mention'd, in order to frame Com- 


pounded Ideas. 
All Complex Ideas, tho' their Number be infi- 


nite, and Variety endleſs, may be, as it ſeems, 
all reduc'd ro theſe three Heads, vix. Modes, Sub- 
ſtances and Relations. 

Modes are ſuch Complex Idea's, which how e- 
ver compounded, are not ſuppoſed to exiſt by 
themſeves, but are conſidered as Dependencies on, 
or Affection: of Subſtances: Such are the Idea 
ſigniſied by the words Triangle, Gratitude, Mur- 
ther, Cc. and theſe Modes, as Mr. Lock calls 


them, are of two ſorts. 


1. Such as are only Variations, or different 
Combinations, of the ſame Simple Idea, without 
the Mixture of any other; as a Dozen, a Score, 
Se. and theſe may be called Simple Modes. 


* 


„ 


2. There are others compounded of 9 
dea of ſeveral kinds put — to — 
Complex one; as Beauty, Theft, c. 


Subſtances have their Idea ſuch Combinations 
of Simple Idea's, as are taken to repreſent diſting 
particular things ſubſiſting by * in 
which theſuppoſed, or confuſed Idea of Subſtance 
_— > it is, is always the Firſt and Chief. 

elations, are a ſort of Complex Idea ari 
from the Conſideration and — of uy 
dea with another, Of theſe, ſome depend only 
on the Equality or Exceſs of the ſame Simple Ideg 
in ſeveral Subjects ; and theſe Mr. Lock thinks 
may be called Proportional Relations; ſuch a 
equal, more, bigger, ſweeter, Cc. Another Oc. 
caſion of comparing things together, is the Cir. 
cumſtances of their Origin or Beginning; and 
this being not afterwards to be altered, make 
the Relations depending thereon as laſting as the 
Subjects ro which they belong: Theſe are Nan. 
ral Relations, ſuch as Father, Brother, Uncle, Cou- 
ſins, &c. There are allo Relations by Inſtirution 
as Prince and People, General and Army, &c. Als. 
ral Relations, are rhe Conformity or Diſagree. 
ment of Men's free Actions to Laws and Rules 
whether Divine or Human. ; 

It may be conſidered alſo further about our 1. 
dea s, that ſome are clear and diſtindt; others 
obſcure and confuſed, Our Simple Ide fs are clear 
when they continue ſuch as the Objects repre- 
ſent them to us, when our Organs of Senſation 
are in a good Tone and Order; when our Me- 
mories retain them, and can produce and preſent 
them to the Mind when ever it hath occaſion to 
conſider them: And if along with this the Mind 
ſees that theſe Simple Ideas are ſeverally different 
one from another, and each fingle one from all 
= = ; then they are _ alſo as well asclear: 

nd the contrary to this will oc ] 
and Confuſion. : W 


IDENTITY : The Idea's of Identity and Di. 
verſity come into our Minds by the Power it hath 
of comparing the very Beings of Things; where- 
by conſidering any thing, as exiſting in any de- 
rermined Time and Place, we compare it with 
it ſelf exiſting at another time; and accordingly 


pronounce it to be the ſame or diverſe. When we b 
ſee any thing to be in any place in any Inflant of a 
Time, we are ſure (be the thing what it will) B 
that ir is that very thing, and not another: For de 
what ever is another thing, muſt at that ſame time by 
exiſt in another place, how likeſo ever it may be in of 
all other reſpects. Ahd in this conſiſts Identity; when A 
the Idea's it is attributed to, vary not at all from ar 

th 


what they were that moment, wherein we conli- 
der'd their former Exiſtence,and to which we com- 
pare the preſent : for never finding nor conceiving 
it poſſible, that two things of the ſame kind ſhould 
exiſt in the ſame place at the ſame time, we right- 
ly conclude, that what ever exiſts any where 
at any time, excludes all of the ſame kind, and 
is there irſelf alone, When therefore we demand, 
Whether any thing be the /ame or noteIralways te- 
fers ro ſome thing that exiſted at ſuch a time in ſuch 
a place, which, twas certain, at that inſtant, was 
the ſame with it ſelf and no other. From whence 


it follows, thar one thing can't have two Beginning, 


IDE 


xiſtence, nor two things one; ir being impol- 
2 for two things, of the ſame kind, to be or 
exiſt in the ſame inſtant, in the very ſame place; 
or one and the ſame thing in divers places. What- 
ever therefore had one 1 is the ſame thing; 
and that which had a different Beginning in Time 
and Place from that, is not the ſame with that, 
bur different from it. 

We ſeem to have Idea's but of three ſorts of 
Subſtances, G O D, Finite Intelligences or Spirits, 
and Bodies, Of G OD, dis demonſtrable that 
He is without Beginning, Eternal, Unalterable, 
and Omnipreſent; wherefore of His Identity chere 
can be no doubt. ; 

Finite Spirits having had each irs determinate 
Time and Place of Beginning to exiſt; the Re- 
lation to that Time and Place will always 
determine to each of them its Identity, as long 
as it exifts, 

And the ſame will hold of Bodies: And in eve- 
ry Particle of Matter, to which no Addition or 
Subtraction ot Matter being made, it is the ſame. 
And though theſe three ſorts of Subſtances do not 
exclude one another our of the ſame Place ; yer 
we cannot conceive bur that they muſt neceſſari- 
y each of them exclude any other of che ſame kind, 
our of the ſame Place; or elſe rhe Notions and 
Names of Identity and Diverſity would be in vain ; 

and there could be no ſuch Diſtinction of Sub- 
ſtances, or any thing elſe from one another. Thus, 
v. gr. if two Bodies or Particles of Mattter could 
be in the ſame place at the ſame time; then take 
them, great or little, they muſt be one and the 


ſame; nay, thus all Bodies muſt be one and the 
1 | 


me, 

'Tis plain then that the ſo much diſputed Prin- 
cipium Individuations is Exiſtence it ſelf ; which 
derermines a Being of any ſort to a particular 
Time and Place, incommunicable ro rwo Beings 
of the ſame kind. | 

And here it will do well to diſtinguiſh berween 
dead and unactive Lumps of Matter, and ſuch Bo- 
dies as thoſe endow'd with Vegetable or Animal 
Life. If you conſider one of the former kinds of 
Bodies; if ir conſiſt only of one, or a determinate 
Number of many Atoms, any way combined to- 
gether; while that one continues without mixture 
with others; or while the many exiſt, united toge- 
ther in the ſame Maſs, it will ſtill be the ſame Body; 
but if one Atom be taken away, or any new one 
added, it is no longer the ſame Maſs, or the ſame 
Body. But in the State of Living Creatures, their J- 
dentity depends not on a Maſs of the ſame Particles, 
but on ſomething elſe; for in them the Variation 
of great Parcels of Matter alters not the Identity. 
An Oak growing from a Plant to a great Tree; 
and a Child growing to an Adult Perſon, are (till 
the ſame ; rho' in both Caſes there be a manifeſt 
Change of Parts: For here tis ſuch a peculiar 
Diſpoſition and Organization of Parts in one cohe- 
rent Body, and partaking of one common Life, 
that conſtitutes their Identity; and as long as that 
continues, it will be the ſame Oak or Man. And 
ſo it is in a Watch; as long as the Mechaniſm of 
it continues the ſame, and it goes and anſwers 
the End of its Organization, tis the ſame Watch, 
tho many Particles of Matter continually rub off 
and wear away. Tis clear therefore wherein 


conſiſts the Identity of any Animal or Vegetable. 


| 


Bur there is another ſort of Identity, which hath 
not been improperly called Perſonal ; which I 
think Mr. Lock truly derermines to conſiſt in the 
Sameneſs of a Rational Being ; Since by Perſon we 
underſtand an Intelligent Being, having Reaſon 
and Reflection: And ſince there is a Conſciouſneſs 
which always accompanies Thinking; it is that 
which makes every one to be thar, which he calls 
himſelf, thereby diſtinguiſhing him from all other 
Beings chat think, and give him his Perſonal Iden- 
8 See Eſſay of Human Underſtanding, Book 2. 

27. | | 

JEWISH Hours, are the 24 Hours of the Day, 
accounted from Sun-ſerring to Sun-ſerring again, 
much after the manner as the Tralians do now. 

IKEMILDESTREET, one of the four old 
—_ Ways in Eng and: See Watling-ſtreet in 

ol. II. Ir was called Stratum Icenorum, becauſe 
it took its Beginning from the Iceni, which were 
thoſe that inhabited Suffolk, Norfolk, and Cam- 
bridgeſhire. | 

ILLEVIABLE, is what cannot or may not be 
levied: And therefore Nihi is a Word ſet upon a 
Debt that is levi able. ä 

IMPARSO NEA, in the Law, or a Parſon Im- 
parſonee, is one that is Inducted into the Poſſeſſi- 
on of a Benefice, And Dyer faith, a Dean and 


Chapter are Parſons Imparſonees of a Beneſice ap- 


propriate to them, 

IMPEACHMENT of Waſte, Impetitio vaſti from 
French Empeſchment, Impedimentum, ſignifies in 
Law a Reſtraint from committing Waſte on Lands 
and Tenements, And thus he that hath a Leaſe 
without Impeachment of Waſte, hath by it a Pro- 
perry or Intereſt given him in the Houſe and Trees, 
and may make afte in them, without being Im- 

eached for it; that is, without being queſtion d 
— demanded any Recompence for the Waſte 

one. 

IMPLEAD, in our Law, fignifies to Sue, Ar- 
reſt or Proſecute by Courſe of Law. 

IM POST, is the Tax which the Crown re- 
ceives for Merchandize brought into any Haven 
within its Dominions, or trom Foreign Parts. 
31 Elix. 5. and thus it may be diftinguiſhed from 


Cuſtom ; which is rather the Profit which the 


Queen makes of Wares exported : But they are 
frequently uſed promiicuoufly. 

IMPOSTS in Architecture, are what are ſome 
times called Chaprrels, being the Parts on which 
the Feet of Arches ſtand: Or the Capitals of Pi- 
laſters that ſupport Arches. Theſe Impoſts con- 
form to their proper Orders: The Tuſcan hath a 
Plinth only : The Dorick two Faces and a Round : 
The Ionick a Plancere or Cavity between the two 
Faces; with, ſome times, carved Mouldings ; as the 
Corinthian and Compoſite have their Freiſes, Bur 
the Sales of the Impoſts muſt not exceed the Bo- 
dy of the Pilaſter. Sometimes the Entablature of 
the Order ſerves for the Impoſt of the Arch; and 
this looks very great and ſtately. 

IMPROPRIATION, is the Word for the Pro- 
firs of an Eccleſiaſtical Benefice,being in the Hands 
of a Lay-Man: As Appropriation is the Term, 
when tis in the Hands of a Biſhop, College, or 
Religious Houſe, Tho' theſe rwo Words are 
now often uſed promiſcuouſly. It is ſaid there 
are 3845 Impropriations in England. Cows!'s In- 


terpreter. 
IN 


neceſſarily depending upon another, as more 


ſupported by the Inclined Plane .4 C, and partly 
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' 


EU * 


elk... wi 


TC | 
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INC 


IN Alto & Imo; the ſame with Alto & Baſſo ; 
which ſee. : | 

INCIDENCE. Sir Jae Newton, in his Op- 
ticks, Printed ſince the firſt Edition of this Book, 
ſaith, That the Sine of Incidence x either accurate- 
ly, or very nearly, in à given Ratio to the Sine of 
Refraftion : (And the Angles of Incidence, Refle- 
xion, and Refraction, are all in one and theſame 
Plane.) Wherefore it that Proportion be known 
in any one Inclination of the Incident Ray, tis 
known in al ; and thereby the Refraction in all 
Caſes of Incidence on the ſame Refracting Body 
may be determin d. Thus, if the Refraction be 
made out of Air into Water, rhe Sine of Ingidence 
of the Red Light Is to the Sine of the Refraction, 
As 4 To 3. If out of Air into Glals, the Sines 
are As 17 To11:. In Light of other Colours 
the Sines have indeed other Proportions ; bur the 
Difference is ſo little, that ir need ſeldom be con- 
ſider d. 

To illuſtrate all this, Sit I/. Newton, Opt. p. 5. 
gives this Example : | 
Let r be the Surface of the Still Water, e the 
Point of Incidence, in which any Ray coming in 


* 


. 
„ 
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*, 
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the Air from a in the Line 4 c, is reflected cr re 


4 


fracted: I would know whither this Ray hat 


go after ſuch Reflexion or Refraction. 

On the Surface of the Water rs, and in th, 
Point c, I erect the Perpendicular e p, and pro. 
duce ir downwards to 9. Knowing 7 thy 
the Ray after Reflexion or Refraction will b. 
found ſome where in the Plane of the Angle 9 
Incidence ac p produced: I let fall the Sine of th 
Angle ( viz. a 4) on the Perpendicular pc ; a 
then if the Reflected Ray be ſought, produ( 
a d to b, ſo that d h = ad, and draweb, whi 
ſhall be the Reflected Ray, becauſe the Angle. 
Reflexion and its Sine, are equal to the Angle ay 
Sine of Incidence, as they ought to be. Burifth 
Refracted Ray had been ſought, I produce a 
to h;; ſo that dh may be to a4, As the Sine“ 
Refraction To that of Incidence; i. e. As 3 To, 
Then with the Radius a c, deſcribing the Circ, 
abe, and in the Plane ac p ; I drawthe Line, 
parallel to p , and cutting the Circumference ; 
©: Then drawing c e, that ſhall be the Refrafy 
Ray. For if e f be let fall perpendicularly on t 
Line pg, it ſhall be the Sine of the Angle of Re 


4 


F. ad mn a — 


* 


fraction of the Ray ce; and this Sine is e ual 

d þ, and conſequently in proportion to the Sine 

of che Angle of Incidence a d, As 3 To 4. 
INCIDENT, in the Law, ſigniſies a thing 


principal. Thus a Court Baron is ſo Incident to 
a Mannor, and a Court of Pie-Powdre that they 
cannot be ſevered in a Grant of a Mannor or Fair, 
but muſt go along with it. 

INCLINED Plane. If a Body, as B, be partly 


| muſt act on that Body by a contrary Direction 


* 
Sanne 
121 


k ; 


by the Power R ating on a Direction parallel 
the Plane AC, Then that Power R: Is toth 
Body or Weight B:: As the Sine of the Anz 
of the Plane's Inclination AC B: Is to the Rad 
us CA. CD, AD,GF, ED, and HF, be 
ing drawn as in the Figure, The Body B wil 
be ſuſtain'd as it were by three Forces or Powe! 
all acting according to different Directions, 4 
in Æguilibrio to one another. The Firſt of which 
is the Force of Gravity; expreſſed by B E perp® 
dicular to the Horizon C D. The Second, n 
Power R. according to the Direction B R p 

to the Plane AC. And the Third is ſupplyd 
the Reſiſtance or Contranitence of the Plane AC; 
and is expreſs'd by B H perpendicular thereunt® 
For Action and Re- action being equal, and on- 
acting directly contrary to the other; the Plane 
which is preſſed by the Body or Weight B, acc 
ding to the Direction of the Perpendicular f! 


viz. that of FB or BH, And ſince theſe ihre 
Powers are all mutually in Æquilibrio, and that 
the Body B is ſuſtained by them, tis plain 22 
G F is drawn perpendicular to C D, or parallel t 


BE) chat the Force of Gravity will be expte b 


1 


—_—. 
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by G F; and that the Power R: To the Power 


N re. k 
raviry :: Will be as GB: ToGF* But in 
* mh + L Triangle C FG ( FB being a 
in the Perpendicular to the Baſe CG) BG:GF::GF 
| pro. GC; and as FG: GC:: AD: AC (by Simi- 
e thy lar Triangles ; ) wherefore the Power R; Is ro 
ill be the Force of Gravity :: As A D: Io AC or 


as the Sine of the Angle of Inclinarion to the Ra- 
dius. 2. E. D. , 


COROLLART I. 
oy Wherefore the Force by which any heavy Bo- 
e u y wou'd deſcend on any Inclined Plane to the 


of the Deſcent in the Perpen 


If th rorce 4 lar, 

e the Sine of the Angle of the Plane's Inclination to 
ine 6 the Radius, 

To, 

Circh COROLLARY I. 

ne h. 


From hence alſo it follows, that the Inclina- 
tion of the Plane may be ſo little, that rhe grea- 
teſt Weight may be ſuſtain d on ir by the leaſt 
Power. 

For Pra ice therefore, Let the Weight of any 
Body be V, and P the Power wanted to ſuſtain 
it on an Inclined Plane. 

I fay, by this Theorem, R : :: S Incl.: P. 
That is, As Radius is to the Weight:: So is the 
Sine of the Angle of the Plane's Inclination to 
the Horizon: To the Power ſought. The three 
firſt of which are given : Wherefore the Fourth 
is known, Trigon, Calculation. E. G. Let a Body 
weigh 9999 Pound; What Power will ſuſtain it 
from deſcending on a Plane inclined to the Ho- 
ton with an Angle of 34 Degrees? Anſwer, 
5599 Pound weight. 


See the Work, 


K = 10, 


Weight 9999. 3.999937 
S, & Incl. = 34. 9.747562 


A —R = 3747419 = 5590 Fere- 


INCOMBUSTIBLE Cloth, is a fort of very 


＋ odd Linen, made from a Stone in the form of a 
5 Talk ; and call'd Lapis Ammanthus and Asbeſto's, 
„ be 


Alumen Plumoſum, Polia, Corsbides, S = Polia, 
Sc. Tis found in many places in China, Italy, 
and Wales; and I have had a very clean ſort, 


my which would part into pretty long Threads, which 
"hid was found in Scotland. Ihe Incombuſtible Cloth 
x made from this Mineral, is called Linum Vivum, 
15 Linum Foſſile, Linum Indicum, Creticum, WT 
Wl 2 &c, from the Places where tis found. This 
h was of ſuch eſteem among the Ancients, as to be 
ö ea (as Dr. Plac tells us) with the moſt precious 
ac. Pearls: And in China a piece of it bur 23+ Inches 
1 ons long was valued at 80 Tale, i. e. 36 l. 137, 4 4. 
plane Pliny tells us expreſly, and of his own knowledge, 
— That Napkins of this Cloth being taken foul from 
| a, the Table at a grear Feaſt, where he was a Gueſt, 
ion were caſt into the Fire, and by that means came 
chte Cut fairerand cleaner than if they had been waſh'd 
WW kh Water. Marco Antonio Caſtagna, Superinten- 
when dent of ſome Mines in Italy, faith (in Phil. Tranſ. 
lel to N. 72.) ti at cauſing a kind of Paper ro be made 
efſed of ſome of the Amianthus which he found there ; 

would abide longer in the Fire without being 


dicular, is as 


conſumed than Plates of the hardeſt and moſt ſo- 
lid Metal; which would have ſcaled off in Flakes 
with a much leſs Hear, Mr. Edward Lloyd alſo, 
in Numb, 166. gives an Account of ſome that he 
found in Wales, which remain d in the Fire above 
a Quarter of an Hour without any Signs of be- 
ing conſumed. | 
Bur in two Trials which were made beſore the 
Royal Society of a Piece of this Cloth of a Foot 
long, and half a Foot broad, and weighing about 
an Ounce and half; it was found to loſe in a 
ſtrong Fire, where it continued for ſeveral Mi- 
nutes, above a Dram of its Weight at a time. 
Ot this Cloth, as Pliny informs us, ſhrouds 
were anciently made, and uſed at Roys/ Obſequies 
to wrap up the Corps in, that the Aſhes of their 
Bodies might be preſerved diftin& from thoſe of 
the Wood, which conftirured the Funeral Pile. 
And we are allured, that the Princes of Tartan 
uſe it for the ſame purpoſe rothis Day. And ſome 
of the ancient Indian Brachmans are ſaid to have 
made themſelves Cloaths of it. They tell us alſo, 
that the Wicks for the Ancient's Perpetua / Lamps 
( if there were any ſuch thing) were made of the 
Threads of this A/umen P/umoſum, or Arbeſton, 
Marcus Paulus Venetus acquaints us, That one 
Curficar a Turk, a Superintendent of the Mines in 
the Tartarian Province of Chinchinthalas, aſlured 
him thar they firſt dried this Mineral (found rhere 
in a certain Mountain) in the Sun; then pounded 
it in a Braſs Mortar, to ſeparate the Earthy part 
from ir; and that afterwards it was alſo waſhed 
from all remaining Filth; and then was ſpun into 
Threads like Wool, and afterwards woven into 
Cloth; which, ſaid he, when ſpotted or foul th 
cleanſe by throwing it into the Fire for an Hour's 
time, whence it comes out unhurt, and as White 
as Snow, Y 
INCOMPOSITE Numbers, are the ſame with 
thoſe Euclide calls Prime Numbers, In Dr. Pel's 
Edition of Brencker's Algebra, there is a Table, 
as it's there called, of Incompoſite Numbers, leſs 
than 100000 ; tho ir contains far more Compoſite 
than Incompeſite Numbers: For it doth nor only 
give an orderly Enumeration of all Odd Num- 
bers which are not Compoſite ; bur it ſhews allo 
that none of the reſt are ſo, This Table being 
of very great uſe, I have here placed. It hath 
21 Columns throughout; whereof the firſt con- 
rains 40 Odd Numbers in their natural Order. The 
following Columns are Jiſtinguiſhed on their Tops, 
by their Numbers in their natural Order; as 
o, I, 2, 3, Ge. and ſo on to 99999. Theſe 
Top Numbers are Hundreds ; and the 40 Marginal 
Numbers are Unites adhering to thoſe Hundreds. 
A Line running from any of the Marginal, as he 
calls them (or Numbers in the firſt Column) a- 
croſs the Page,ſhews in any intermediate Column, 
the Place of the Number made up of the Top 
Numbe and that Marginal. In every ſuch place 
of Concourſe, you ſhall either find the Letter p, 
or ſome Prime Number leſs than 317. If p. be 
there, it ſhews the Number to be a Prime or In- 
compoſite. The whole Table conſiſts of 30 Pages, 


or ſo many ſeveral Tables number'd : In ſome one 


of which, if any Number be leſs than 100000, 
and do end either in 1, 3, 7, or 9, you may find 
its Place; and then ſee whether it be a Prime or 
not, If ir be not a Prime, but Compoſite, you 


will there find irs /eaſt Diviſor. Thus for inſtance, 


where the Line mark'd with the 
Marginal 


in Table 1. 


INC 


IN C 


Marginal 67, croſſes the Column which hath 16 
at the Top, there you find the Letter p, which 
ſhews you that 1667 is a Prime or Incompoſite 
Number. But where that Line croſſes the next 

Column, you find 3, which ſhews you that 1767 
is not a Prime but Compoſite Number; and that 

3 is its leaſt Diviſor. So alſo in Table 25. you 
ſee that 49031, 49033, and 49037 are all Prime 
or Incompoſite Numbers: But 49039 is a Com 
poſite, and 19 is its leaſt Diviſor. (2, 

It will often times be of very great uſe to have, 
as you may have here, a compleat orderly Enu- 
me ration of all Prime or Incompoſite Numbers 
between o, and ioo. oo, without any mixture 
of Compobres ; as the p's in theſe Tables will give 
you, leaving out 9, 21, &c. and all other Com- 
— 'Tis true that 2 and 5 are Incompoſite 

umbers, as well as 1 and 3; but they are not 
put into the Tables, becauſe no other Incompo- 
fire Numbers can terminate in them: For if any 
Number end in 12, it may be halved; if in 5, it 
may be divided by 5. Rar 

If to each of theſe Primes you ſer the Briggi- 
an Logarithm, you may find the Logarithm for 
all the reſt of the Numbers in the firſt Hundred 
Chiliads, by addition of the Logarithms of their 
Imcompoſite Factors. e 

In perplex d Queſtions in Algebra it is often- 
times neceſſary to be able to determine how ma- 

ny aliquot Parts and Diviſors any * Quan- 
tity or Number may have, for which Purpoſe theſe 
Tables are of excellent uſe. HEE ; 

Every Aliquor Part of a Number is one of its 
juſt Diviſors; but the greateſt Diviſor being equal 
to the whole Dividend, cannot be called a Part. 

If you have the leaſt Diviſor of any Nnmber 
in theſe Tables of Incompoſites, you may find all 
its other Incompoſits Co- efficients. 

For it the Diviſor end in 1 or 9, and have a 
black Stroke under it, in the Dividend's place in 


the Tables; or if the Diviſor end in 3 or 9, an 
have ſuch a Stroke over it inthe Dividend's place, 
then the Dividend is the Square of an Incompoſit 
and conſequently the Quotient is given, being ,, 
qual to the Diviſor. 

If the leaſt Diviſor hath no ſuch Stroke by ir, 
it divide the Number propoſed ; ſo ſhall the Qui 
tient be the greateſt Aliquot Part of that Din 
dend. Then ſeek that Quotient ir ſelf alſo in th 
Tables; if you find it there marked with p, iti 
a Prime or Incompoſite, and you can proceed n 
further; your Enquiry is at an end. 

Thus the Number 53191 is found in Table 2 
with its ſmalleſt Diviſor 43 ; and being divide 
by that 43, the Quorienc is 1237. And in 1. 
ble 1. finding 1237 to be a Prime Number, I pr 
ceed no further. 

But had the Number been 93611, you wi 
find in the Table 47. that 7 is its leaſt Diviſor; an 
that the Quotient will be 13373. This ſtands 
Table 7. with 43 for irs leaſt Diviſor, and th 
Qudtient will be 311; which in Table 1. I fin 
E be an Incompoſite: I conclude therefore, th 
the prime Co- efficients of 93611 are 7, 43, ant 
311. | 

If you divide any Odd Number by all th 
Primes in order, beginning with 3: Then th 
firſt Diviſor that finds a Quotient without Fr: 
Ction, is the leaſt Diviſor that Dividend can hay: 
If no ſuch Diviſor find an Integer Quotient, b: 
fore the Quotient becomes leſs than the Divilc: 
you may prononnce your Dividend ro be Inco 
peſite; and that that laſt Diviſor is greater th 
the Square Root alſo of the Dividend. 

Frequent occaſion of dividing by Incompoſite 
requires a 94 of as many Primes as ſhall l 
needful ; bur for reſolving of Numbers leſs tha 
100000, it ſufficeth if it be extended to 313. And 
| ſuch an one you have at the Beginning of thet 

Tables of Incompoſite Numbers. 
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EFEISIBLE, in our Law, fignities what 
— be defeated or made void: As a Good 
Indeſeiſible Eſtate. Rat Sf 
NDEMNITIES : When a Church is Appro- 
te to an Abbey or College, then the Arch- 
acon loſeth his Induction· Money for ever: In 
ompence whereof he ſhall have yearly our of 
Church ſo appropriate One or Two Shillings, 
e or leſs, for a Penſion, as was agreed ar the 
e of the Appropriating. And this Penſion is 
d an Indemnity. ' | 
INDIVISUM, in our Law, is uſed for that 
ich two Perſons hold in Common, without 
tition. itchin, fol. 241. in theſe Words; 
holds pro Indit iſo, Ic. * 
INDORSEMENT, is any thing written on 
Back of a Deed or Inſtrument ; as a Conditi- 

' written on the Back of an Obligation, is com- 

nly called an Indorſement, | 

INDUCTION, When a Clerk is Inſtituted 

oa Benefice, he is to exhibit his Mandate 

m the Biſhop to the Arch-Deacor, or other 

rſon to whom it is directed; and hath a Right 

reby to be Inducted into his Living; and if he 
refuſed Induction, he hath a Remedy both in 

e Eccleſiaſtical Court, and alſo an Action of 
e Caſe in the Common Law, againſt the Arch- 
eacon. If the Induftor, or Perion to be Indu- 
ed, be kept our of the Church or Houſe by Lay- 

en, the Writ de vs Laics lies for the Clerk; 

hich is directed out of the Chancery to the She- 

f of the County, to remove the Force, Sc. If 

other Clergyman, preſented by the (ame Patron, 

ep Poſſeſſion, a Spo iation is grantable our of 

e Spiritual Court; whereby the Tythes, Oc. 
all be ſequeſtred till the Right be determined. 

The Arch-Deacon rarely Inducts a Clerk by 
imſelf in Perſon, but iſſues out a Warrant to all 
lerks and Lerrer'd Perſons within the Arch-Dea- 

nry, impowering any of them to do it in his 
ead, The uſual Form and Manner of Indu#ion 
for the Inductor to take the Clerk by the Hand, 
nd then to lay ir on the Key of the Church, 
hich muſt be then in the Door, and to ſay, By 
tue of thy Inſtrument, which is the Arch-Dea- 
n Warrant, I Induct you into the Rea, Actual, 
d Corporal Poſſeſſion of the Retlory or Vicarage of 

. with all its Fruits, Profits, Members, and Ag 
urtenances: This done, he opens the Door, and 
urs the Clerk in Poſſeſſion” of the Church, and 
wts the Door upon him; who after he hath 
olled a Bell { if there be any) comes out, and 
efires the Ipduftor ro endorſe a Certificate of his 
duct ion on che Arch-Deacon's Warrant, and that 
ll preſent will fignifie it under their Hands. 

It the Church Key cannot be had, tis ſufficieut 
hat the Clerk lay hold of the Ring of the Door, 
nd within the time limited read the Common- 
rayer and Thirty Nine Articles in the Church- 
orch. It there be no Church he may lay his 

and on the Wall or Fence of the Church-Yard, 
7e. there being no neceſſity of Niceneſs as to the 
orm of Induction; only that he muſt have Wit- 
els that he Was truly poſſeſs d of it. Within two 

onths after this the Clerk muſt read the Thir- 


ly Nine articles, and all the Service of the Day 
boch at Morning and Evening Prayers; and de- 


are his Aﬀent and Conſent; and he muſt then 
lo read the Biſhop's Engliſh Certificate, in which 
$ the Declaration of his formity; and of all 


ol. I 


who muſt Sign that they heard him do it, and be 
ready to atteſt it viva voce, if required: And 


alſo the Abjuration Oath, at the Quarter - Se ſions, 
or in ſome one ot the Courts in Weſtminſter. 

INFANGETHEF, is a Liberty granted from 
the King to ſome Lords of Mannors, to Try all 
Thieves, which are their Tenants, wichin their 
own Courts. 

INFERIOR Planets are Mercury and Venus, fo 
called, becauſe they are next the Sun, the Cen- 
tre of the Planetary Syſtem. An Account of their 
Motion and Phenomena to an Eye placed at the 
Earth, is as follows, 

1. The Periodical Times of their Motion thro 
the Ecliprick are plainly equal ; which is contra- 
ry to what appears in the Koorion of the Superior 
Planers : and their Progreſs through the Ecliptick 
is meaſured by the Motion of the Sun; ſo 
that if the apparent Motions of the Sun, Venus, 
and Mercury be conſidered for many Years toge- 
ther, they will appear to run through the Zodiac 
in an equal Space of Time, 

The Reaſon of this Diverſity between the Su- 
perior and Inferior Planets, is not from any real 
Difference in their Motions, bur ariſes ſolely from 
the differentPoſition of this Earth which we inhabir, 

All the Planets are circulated round the Sun in 
one and the ſame Ratio; the more diſtant requi- 
ring a longer time for their Revolution, t 
thoſe which are more near. Thus the Earth be- 
ing farther from the Sun than Venus, is a longer 
time in moving round him; and Venus than Mer- 
cury : And to an Eye placed in the Sun the Mo- 
tions of the Inferior and Superior Planets would 
appear alike uniform and proportionable to their 
Diſtance. But to an Eye at the Earth, as the 
Superiors, containing our Orbit within theirs, 
will appear to move ſome times ſlower, and ſome 
times ſwiſter; now to be Stationary, and now Re- 
trograde ; ſo the Motions of the Inferiors will ap- 
pear to depend upon the Motion of the Sun, to 
whom they are ſo nearly joyned as it were; and 
to us, that are in an Orbit ſo far without them, 
will appear to be equal to the Motion of that 
Great Luminary. 


2. The Sum, Venu and - Mercury, ſingly conſi- 
dered, are each affected with ſuch an Inequality 
of Motion, that it is very rare for them all three, 
or indeed for any two of them, to agree in the 
ſame Degree of Velocity. 

Indeed, if. Venus and Mercury had no Motion of 
their own round the Sun, but kept an in variable 
Poſition with regard to him, it were reaſonable to 
ſuppoſe, that they ſnould move on, almoſt equa- 
bly, as the Sun doth. Bur ſince that apparent 
Motion with which they annually run through the 
Zodiac, is derived from a double Fountain; viz. 
from their own proper Motion round the Sun, 
which is not very unequable in it ſelf ; and from 
the Poſition of the Earth, which is continually va- 
rious and:changeable,, in an Orbit that is wirhour 
theirs, tis not ſtrauge that cach of the Inferior 
Planets ſhould appear to move unequally, and to go 
ſome times ſlower, and ſome times faſter, by turns. 


27 Although the Periodie Times of Venus and 


Mercury in the Ecliptick, through the Courſe of 
the Year ate thus accurately equal to one ano- 


is he muſt have two or three good Witneſſes; ther, yet the Periodic Times .of Venw, if reckon'd 


Qqq - from 


within three Months after Indu&ion he muſt rake 


” 
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ſrom any one preſent Poſition to the Sun, to a like 
ſubſequent one; if compared with the Periodic 
Times of Mercury in a like Poſition, will appear 
to be of a much longer Length. 

For this Inequaliry of the Periodic Times, ac- 
cording to the unequal Diſtance from the Sun, is 
agreeable to the eſtabliſhed Law of the Heavenly 
Bodies: For Venus is nearer to the Sun than the 
Earth, and Mercury than Venus, Wherefore the 
Periodic Times of Venus, confidered in themſelves, 
and with regard to the fix'd Stars, are not a little 
ſhorter than thoſe of the Earth; and thoſe of Mer- 
cury ſhorter than the Periodic Times of Venus. 
And though theſe Motions ſhould be confidered 
by a Spectator at the Earth, he would find in them 
the ſame Inequaliay : For the Motion of Mercu- 


of the Earth ; and therefore their Periodic Tin, 


| 


8 nn. 
ry will be ſooner, and oftner more ſwife, thanthy 


muſt be unequal. 


4: Theſe Infericr. Planers are never either 
Oppoſition or in Quadrarure to the Sun; by 
ways more near to him, than to. occaſion th, 
Phenomena : For Mercury goes no farther ſa 
the Sun than about 28 Degrees, and Venus no 
bove 48 Degrees; ſome times to the Eaſtu 
and ſome times to the Weſtward, That nein 
of theſe Planets can come to be in Quadra 
much leſs in Oppoſition ro the Sun, will be g. 
from the following Scheme. 

Let the Circle B FC E be the Earth's Ant 
Orbit; 4 D G H the Orbit of Venus ; and NAI 


— 
"4 1 * a - = _ — — _— — 


that of Mercury. The greateſt Elongation of Ve- 
nus from the Sun is determined by the Acute An- 


gle L B A, made by the Line B L drawn from 
the Sun to the Earth, and the Line BA, which is a 


Tangent, to the Orbit of Venus. In like manner 
the Acute Angle L B N will determine the grea- 
teſt Elongation of Mercury from the Sun. Now 
the Quantity of theſe Angles, in a Proportion aſ- 
ſign d, may be had from the Semidiameters of the 
rbits being found by Obſervation, and by Tri- 
onometrical Calculation: Or, indeed, they will 
diſcovered by Obſervation of the greateſt Elon- 


! 


J. Our Modern Aſtronomers have oblerv'd, 

That Venus appears bigger when ſhe begins to re- 
cede ftom the Sun towards the Eaſt, and when 
ſne is yet but a little diſtance from him; but, on 
the contrary, that ſhe appears ſeſ in her Ap- 
proach towards the Sun, and whenſhe comes pretty 
near him : Whereas, when ſhe recedes from the 
Sun towards the Weſt; then ſhe appears leſs ; 


been obſerved of Mercury, by the ule of long at 


gations themſelves. | 


bur when ſhe approaches rowards him again, ſhe 
again appears latger : And the ſame things have | 


good Teleſcopes, 


Theſe Phendmena have quite over-turn'd tie - 
Ptelemaick Syſtem of the Heavens; and may * N 
accounted for thus: Since all the Planets, as wal 
as the Earth, are Opake, Scabrous, and Spherany , 
Bodies, reflecting every way from chem the Ri e 
of the Sun falling upon them: Tis plain, b 
that Hemiſphere of any Planet only, which WY 
turned towards the Sun, will be enlightened 3 1 
other Half of it remaining in Darkneſs. n 
ſince alſo an Obſerver here can only ſee that Hu, 
or Hemiſphere of any Planet, which is obverted - 

or turned towards the Farth, where he ſtandhf © 
if it be conſidered what Part of Venus is enlig al 
ten d by the Sun, in her differerit Poſition or & 1 
tuation towards bim; and what Part is ſeen U * 
an Eye at the Earth, in its 1 Orbit Fb 
(See the preceding Fig.) It will be plain chat f d. 
nus muſt appear ſeuſi to us when ſhe is in R; D 
cauſe, tho ſhe be then the moſt near to us poli eo 
yet her obſcure Hemiſphere being towards 1. 2 
there will be but very little of her enlightned pa 4. 


ſeen : But when ſhe comes into the * 
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n fone part of hr illuminared Dizk will be 
; & urned 


wards the Eye in B but a much grea- 
er by her Obſcure or .Dark Hemiſphere. 
id fince ſhe is of a Spherical Figure, which to a 
iſtant Eye appears as a Plane, tis clear chat the 


either ; of her Disk muſt appear in the 
1; bur = — — from the Sun, or towards 
on th de Weſt. And this is her Appearance when 
ther fx nm is our Morning- Star, as the 1s commonly 
mu: no 8 11-4. Bur this Planer moving on in her Orbit 


> G, very near one half of her illuminated Disk 


ar cl i become viſible to the Eye at B; and, con- 
— | —— ſhe will then appear in the form of an 


Hal Moon. "When ſhe comes into the Poſition 
g more than half of her enlighten d — 
vill be viſible, and fo fhe will appear Gibbeſe : 
And when ſhe arrives at that Part of her Orbit 
which P deſigns, to an Eye ar B, as before, ſhe 
will appear, as we ſay of the Moon, at Ful; that 
js, all her illuminated Disk will be viſible, The 
{ame kinds of Phaſes Venu will put on, as ſhe 
moves forward in her Orbit through Q,, H, 4; 
That is, in Q She wil be Gibboſe; in H like an 
Half Moon ; in 4 Horned again; but her Horus 
will be turned a contrary way to what they were 
in D ; chat is, now to the Eaſtward, but ſtill from 
the Sun: And this is her Appearance when She 
is the Evenin Star. | | _ 11 © 

The ſame kinds of P a belong to Ner- 
cury ; reſpect being had to his particular Orbit 
and Period of his — SEA 

But here we muſt take tare that we be not de- 
ceived by the General Confiderariog oſher Phaſes 
only, ſo as to think that Venus will always appear 
brighteſt and largeſt in P, or in Cor O. Ihe 
Appearance which Venus may ſeem to have in 
her Oppoſition, as it may be called in P, will be 
quite altered by her coming as near as She can 
to the Sun: And as to the Places O and Q, tho 
Venus will ſhine with near a full Face; yet ſhe 
will be then ſo far from the Earth, that her Di- 
ſtance from us will more than compenſate for rhe 
Quantity of her Light: Wherefore you may ex- 
pect to ſee her appear moſt bright and ſplendid 
when She is in D or A. For ſuppoſe her ro move 
from Qto H; then will ſome part of her Lucid 
Hemiſphere be turned from us in B, and fo can- 
not be ſeen ; and yet the remaining luminous 
Part comes ſtill nearer to the Earth: And, ſince 
her Shining, or apparent Light, increaſes in a 
Duplicate Ratio, or as the Square of her Diſtance 
from us dimininiſhes, her Light will be much 
more increaſed by her Approach to the Earth than 
it will be leſſened, by our ſeeing leſs of her illumi- 
ted Disk. So alſo ſuppoſe her to move from H 
to 4, or yet fartheron ; here ſtill the Quantity of 
— — — Part decreaſes, but the jp 
ncreale of her Approach to the Earth, will yet 
make her Splendour increaſe. But between 4 


greater than what her Acceſs towards the Earth 
can compenſate; and ſo her Light will continu- 


Heliacally, and fo become inviſible. Thus alſo 
while the Planet is moving from P towards Q, 
her Approach towards the Earth in B is inconſide- 
ble, in compariſon of the Parrs of her illuminared 
Disk, which will be turned away from us ; and 
conſequently, She will appear more obſcurely in 
Liban She will in P: Bur between Q. and I, 
and ſo . A, her Approach to the Earth will 


and R, the Decreaſe of her viſible Light will be 


ally diminiſh more and more, till She will ſer | 


very much increaſe her Splendour, tho' leſs and 
leſs of her Lucid Disk bceome ſtill viſible. And 
from the Whole ir is plain, that while She is mo- 
* the Arch H A, ſhe will appear brighreft 


6. The greateſt Elongations of Venus, whether 
rowards the Eaſt or Weſt are uncqual, and muſt 
be expreſs d by an ual Number of Degrees. 
And the fame thing is alſo true of M 3 

This Phenomenon hath a double Original of 
Caule ; for it depends on the Excentritity of the 
Otbirs, both of. Venus and of the Earth. Forif 
the Diſtance LA ( in the former Fig.) of Venus 
from the Sun; or if L B, the Diſtance of the 
Earth from the Sun, be ual ; it cannot be, 
but that the Angle L B 4, in the Triangle L 314; 
which 1s called the greateſt Elongation, muſt al- 
ſo be unequal: And indeed both choſe Lines are 
ſubject to ſuch an Inequality. wtl 


7. The ſame DireQions, Stations, and Retro 
adations, which we obſerve in the Courſe ofthe 
uperior Planers, are found to belong to theſe In- 
2 with the ſame Circumſtances of 
0 * | | 2 
For ſuppoſe the Earth, as betore in B, and im- 
moveable there, and the Planet in P; tis then 
plain, that while che Planet moves Eaſterly from 
P to Q, to an Eye placed in B, it muſt appear 
Dired, or to move in Conſeſ uentia, as they ſpeak: 
Thar is, according to the Order of the Signs; 
And ſo it will appear to do till it come to.. But 
yer, becauſe the Arches P g, £ Zo % &, are 
equal; but the Angles that they ſubtend at B are 
unequal; therefote the Planet will appear 
to move unequally through thoſe Arches : For 
it will ſeem ro move ſwitzeſt about P, 
ſtill lower and flower, the nearer it comes to A: 
And there it will begin to appeat S:ationary, or 
not to move at all: And while ir runs over the 
Arch 4 R, it will meet with the former Lines 
BC, B, BY, By, and therefore muſt appear 
to be Retrograde, or to move backward, or in 
Antecedentia, as the Term is; that is, contrary 
ro the Order of the Signs, Which apparent Re- 
trograde Motion will continue till the Planercome 
to O; and then it will begin to be, or rather ap- 
— be, Stationary again; and ſo. on, as 
e 


And N ſuppoſe the Earth, as it is, 
moving in the Orbit 3 FCE; when the Planet 
moves faſter than the Earth, it will even then ap- 
pear to be Dire&; when at an equal pace with it, 
Stationary ; and when ſlower than it, it will ap- 
Retrograde, as before ; tho the Times and 
laces of theſe Directions, Stations, and Reero- 
gradations will not be the ſame, as if the Earth 
indeed ſtood ſtill : As will be eaſily undorſtood 
by a little Conſideration of the Figure above; or 
by what is faid on this Head r-the Words 
Superior Planets in this Vol. IE, . | 


8. The Planes of the Orbits of the Inferior 
Planets being inclined to that of the Ecliptick, 
the ſame Phenomena will ariſe from thence in 
kind, as in the ſame Caſe of the iors ; only 
is worth taking notice of, that the Plane of the 
Orbir of Mercury, making an Angle with that of 
the Ecliptick of very near 7 Degrees, he hath the 


greateſt Latitude ot 1 the Planets, and _ 
rr 2 ore 


INT 


— 
— Tiny ot LED 


fore wilt be abject 70 che ee Aronles of . 1 i 


Latitude. 


9. R e times, but Andy 


Fer _ Heer in the Plane of his Disk. 


n, that this Will happen en ever 


ge path, 
'their yore ction with the Sun falls 


oblervd of 
theſe two Inferior Planets, That their Badies be- 
ing interpoſed between us and the Sun, they ap- 
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But to bang lee bs gerluri * 
Fr to prove, 'Thatevery Power raiſed — 
Binomial (without regarding the Co-efficienl 


conlifts, or is compoled of rwo' Ranks or Seri 
Powere; one nene don.) fi ry, 


and the other decreaſi ing from W. to N wy 


a der near, and each Mem 
either of the Nodes of their Orbits: Juſt as the cor Fa 4 r in one is -multiplied into 
Moon „cen to eclipſe or hide part of the Sun's | reſponding Member i * che aus relpectively 
Face, whet her Conjunction happeris Ivor near 94 1 W 7 
the Nodes of her Owit * + i en 5 
- INFINITELY Infinite Fra®ions. Tn Phil. Col-| = 


lee. N. 3. 


Dr. Rihvod proves that Infinisely Infi- | - 
nite Fraklont, or all the Powers of Fractions, 


whoſe Numerator is 1, are all of them together Ws, 


equal tb Unity, or to an Unite. 

The Demonftration is Short and Univerſal. 

And from hence he deduces, by way of Corol- 
atx, that thete are not only 5 
ot 5+ rp in Inſinitum; bur alſ- CE 
furcher than one kind of Infinity. That the 
Infinitely Infinite Progyeyſions are notwithſtanding 
conpanty e and aggregable into one Sum ;andthat 
not on 
to be leſs thn any aſſignable Number. That of 
fnfinire \ 
qual: 
to two, three, or more 


hat one Infinite Qaantiry may be equal 
Quantiries,, whether * 
finite or Pinit 


INFINI TE Seer. In vol. 1 I Wien 
that this Method of Infinite Serier took its Riſe 
from the Arirhmerick of Infinites, and hath been 
ued with wonderful Sagacity and Penetration 


e Uſe of this Method in the Extraction of 
dots I have, in ſome meaſure, ſhewn in the 
former Volume, from the Ingenious Mr. Ralphſon 
and Mr. Ward: What here follows is more uni- 
— and. is from Fanſonis and Waſtel s Arith- 
meti a 


2 to che Abſolute Numb. in any quation. 
f E =to the Exponent of the higheſt Power, 
Let 


x = to Root or Quantity ſought. 

N= any known Number taken at pleaſare. 

n an unknown Number. 

"i t 45 3, Sc. = to the reſpective Co ef- 
ents of the given Equation, 


e will No t 
FIX pt" ee eee 
SA 
. a 


— 3 


finite Pregreſſions, : b 


0 a Finite Sum but into one ib ſmall, as 


mancities, ſome are equal, others une: | 


'ſeveral of our Excellent Modern Al gebriſts⸗ 


| Term, . 
fore the former een will now and thus ; 


And 91 it will * be ad 


CY ry 


Hence theſe rwo Corolaries. 29 


corOLLAKE 1 UL 


That the Co- eclent of the ſecond Term i 
any Power raiſed from a Binomial, is alwajs 
= n the n of the higheſt” Power. 


coroLrlant U. 


That the Root or Side of »* an unknowy 
2 is always multiplied | into the ſerve 
Term of the known, 


Now from the 8 it, is eyident we are (in 
this caſe) but to make uſe of the two firſt Mem 
bers of the Power of ſuch Binomial ; and by the 
firſt we may expreſs the Co- efficient of che ſecond 
n the Exponent of the Power: Them 


NP. * 


Now to find the ee onda unknow! 


Quantity, Ir is plain, that thoſe Members iam 
which it is multiplied, will be the Diviſor will 
the ſame 2, 27 as 
with contrary Sighs, as being 


and the others the Dividend, but 
to be tranſpos dv 


find. becguiſc N# = is ſu ſed equal to x, 
hn re ons anne 
= 1 * m "EX px N = —+ 7 * 

r 2 


bed takes: 


the other fide of the Equarion : Therefore fr, 


1 
Fl . 


OO ASH1%N"= px Nt” agent run = . 
n = — — — ET 0 
ix . N. e e. 
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Which © Theorem ethibirs all roco! particular rrar 
fot Extracting of Roots, 2 Bode 
y with“ 


firſt ſort of Mir. —— ; agreeinge 
them; 2 wilt be fo 


rrary to thoſe in 


ſor the ſame reſf 
1. 


Nah. 


und on tryal; always rement- |”: dar Theefore day. 


wanting in the Equation, the ſame muſt be omir- 


7 Theorem reſpectively. 
goes either of rheſe ewo 82 to de- 


ace any articular Theorem, for finding the Meat 
of any * Equation ; We need only conſider, 


bring that the Signs In © the Dividend muſt be con- n - 
2 , mol f * iy (RY L.+1 442 

n 5 Ne K e 

„ e 22 »# * 

x = 8 1 5 — fr” e 72 — 

e e eee eee 

| 3 bs - =, 3 TL 275 

Which gives us all thoſe of the ſecond ſort uni- —— zan me _ 

d) Bur in this Caſe the Signs both in the iber h: e f, er . 1, thar Unity will 
Dividend and Diviſor ill be the ſame api the wand. 2 
Equarion reſpectively : As likewiſe it may i — 0 

|: proper to take notice, that if any Term be Mulriply por Divide; a8 alſo that, 25 


2 o, or DT N' = 0, and any Quantity 
mnliph/dinw 9 o, is = o, and when either Caſe 


wy ( which always will, except where the 
rm is waning ) the Theorem nt 
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Spe any Equation, C 3 che fot 4 hens _ *. By the ſecond — Theor, 
— 7 — 
13 10 „ Ree (291A 1! Lak 
gs _ = 4 N | 4 + N? Aofle 
+} £9416 3 | -4-2N ; } | 2N 

( | | 4—N . 4-1 4+2N) _ 

34 if, er y | l 1 3 2 + WY 2 * 128 
Term i 129 1 * 'L w L, N* 7 . | YT 226 
is alway x* — 3 DES | | A+3N 
E | | 4 1 2£ | 0 4 N tr 

x * A — 4 A N* HN : 281} © 4. N= 26 ov? 
| vſ 2N=Xp 2N=p 103 
| ol. TA + N- — N 2 a | 
inknc — ** x = A 5 — — \ ů * 
je — 4 | 2 — 2N 1 [= re 
| 4 + = 2 N EN. e 
9 — Þx 4 De K ; , L 
1700 IN SN IN iN . 
| A—N' FpN* N 4 3 = 2 
gf N qe N LN f +2N' *pN 


And after the f 3 manner for any Equation 
wharſoeyer,  * | 


Thus having the particular * Thevvem, the 4 
fai *. either 9 is as follows : P 


Firſ General Theorem. : | 
unknow! | 
bers uw  -- Nahe tft f T = N the 24, Then 
iſor wit N the 2d. 2 N the 3d. Then 
ſport Me e Sc. 
ore 


Some k which V of N will terminate i 
the true Root ſought, if it have one: Bur if i 
be a Surd; then ag of N will proceed in 
io mn [nfapite Series, hut may be proſecuted nea 
ter che Truth than any aſſignable: Which Series 

er4tion,. will proceed in N P 


na ical Progreſſion ; Tm i * 


2 29. nes ids G7 | OR 


| 


Ler N'be any he aka: — as be- 

ore. 

T be = Theorem, in which N muſt always be 
| of is laſt Value found. — 


Y . 
T = N the 2d. Then 

T = N the 3d. Then 

L S N jhe- 

21 N &c. 


1, and Ratio, En. Viz. Firſt 1, — 2 then , 
then 8, then 16, 8 Se. places. 

It is lik obſervable , Thar the firſt Gene- 
ral Theorem converges y finding out a Number 
ro be added to, or — ed — the /aſt Value 
of N ( as jt ſhall 


be = ſons 


affected with ns Ni 
=x ſag, ee cons Bf 


Equation, and mne 


5 \ 


zuls | 
1 2 which it is evident; Firſt, That both 
Thevre 
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ſelf, [whoſe Value, at each Operation, ſhall grow 
nearer and nearer, until it be to. æ ſoughr. - 

We may alſo take notice, that though N be 
aſſumed never ſo far from the true Root, yet it 
will con verge to it, by renewing the Operation. 
But the Work may be much ſhorrned, in caſe 
we point the given Equation (if it will admit of 
it). both in the abſolute Number and Coefficients, ac- 
cording to their reſpective Degrees of Adfection: 


And take firſt 1, then 2, then 4, Sc. of thoſe A—N' 


Points, (from the firſt) each Operation: For it is 
evident, the Coefficients increaſe in their Powers, 
as the higheſt unknown Term decreaſes ; there- 
fore the abſo/ute Number is of the ſame Power 
with the higheſt unknown Qyantity. 
One Inſtance may be ſufficient to explain it: 
Suppoſe therefore this Cubic ' Equation were to 
be pointed; a | 
Vi. xxx ++ 25xx ＋ 836 K = 53297 
CP Or #xx --pxx + gs, = . 
1 1 | 7 Lp A | , . 5 . * 
Then it would be xxx -|- 25xx-+ 836K = 53297 
For the abſolute Numb, is a Cube 7 and are poin-·- 


Co-efficientr a Square C tedaccording- 
rn f ALateral Jh. * Ui 


*” * 


where it will admit of it. 


And the like Method for any other Equarion, | 


Now to apply this laſt; we are to take 
the Firſt Operation xxx + 2 xx + 8x = 53 
Second Operation xxx -H 25xx + $36x = 53297 


And conſequently the Value of the Coefficients as 


well as the Abſolute Number alters, ſo long as 


there are Punct ation. 


But by a few Numerical Operations, the aid 
Notification, as well as the Method of the Pro- 
ceſs of each Theorem, will be further illuſtrated: 
Therefore, 


1. Suppoſe xx = 2 2 4A. Seek 4 by 
firſt General Theorem. | 
Then » = == =T, and take NI; 


Therefore 1 + T(=,5) = 1,5 = Nthe 2d, 
21,5 —T(=—, 083) = 1,417 = N the 3d, 
++: 1,417 — T (= —, 002783) = 1,414217 = 
N the 4th. ' | 
+: 1,414217 — T (= —, 00003437622) = 
1,414213562378 =Nrhe 5th = x. 


2. Suppoſe xx = 2 = A. Seek x by the 
ſecond — Theorem. N 


Then & N. T, and take N= 1, as before. | Therefore T= 241 = N the 24. 


2N 


Therefore T = 1,5) = Nrhe ad. 1. 


. : T i, 416 = N the 3d, 
: T= 1,414215 = N the ah. 
3 T = 1,414213562373 = N the 5th. 


=X. 


| 


* T .= N the a , 


Therefore 8 — T(= ) = 78 N the 14 


6. S Xx — 20x 33482, or * = 


| rence being only in the laſt Figure, which, 

be corrected the next Operation. Secondly, 1h 
x will pong — an infinite Series, if a 
Thirdly, c Operation ives double 
Number of Figures of the laſt. if 7810 » 


3. Suppoſe xxxx = 2839,8241 = A, So 
x by Theorem t. | | 


> 


Then n = = T, and take N =10, 


3 Ni 


Therefore 16 — T(=—3) = 7 Nche 2 

2 7. +T(=+ 40 = 7,4=N the 34 

* 7 . T(=—1/ = 7,3 = & them 

Biquadratick Root ſought, ' 

mn Suppoſe xxxx = 2839 8241 A, whe 

fore. | Seek x by the ſecond Theorem. . n | 
A ZN 


N 329 1 


Therefore T= 3,6 = N the 2d. 
iT = $2=Nrthezd. 


#\ 4 


T . N the 5th =x = true Ru 
_ ; ſpught. 
W 


Prom which two laſt Examples it appear; 
Firſt, That either Theorem will find the true Rui 
it have one. Secondly, That ir matters not, whe- 


ther N be taken above or below the Root, nor bos 
far from Ay | N = mn 


5. Suppoſe xx + 387% = 987459 br xx +11 
5 8 r 


Becauſe. of the Puntaticns we ate ts lake 


1. Operation xx + 5 x = 98 Log + 7, 
22. ax-+58x=9874 8 
3. xx + 587 K 9874359 8 


2 ——_ 3,4) = 746 = —— 1 
2 746 . T (== 3,34) = 742,66 = 
the 4th | 


» +: 742,66 — T (= —,012689 ) 2 
742, 647311 =x 
= A. k x by the ſecond General Theorem. 


A+ N 
2 N—p 


Then x = =, and take N= 25% 


..: T= 2414 = W the zd. 
: T = 241,475 = Nihe 4th. 
. : T = 241,477860 = N che ih. =* 


1 8 + # F 
/ ; 25 1! 


From theſe two laſt it is plain: Firſt, Ils 
there is no abſolute neceſſity ſor Puridtdrion. & 
_ That Punctation does tievertheleſs ſhow 


* 


the Work, where it can be done. 


ms amount to the ſame thing ; the Diffe- 


Bu 


IN F 


IN F 


But 1 hope I haye 
9 — . as well as the Manner, of Procee- 
ding plain and eaſie to the meaneſt Capacity: 
And tho I have given Numerical Examples, no 


1075 er than an afedted Quadratick, yet tis the 
15 5 to any Degree 2 Power . _— 
er;regard being had to irs proper an 0 
© i. deduc'd from either of the — ones. 
INFINITESIMALS, ( as ſome Writers call 
8: them) are ſuch Quantities as are ſuppoſed to be 
=10, infinitely ſmall. | 
INFLECTION. - 
the 24 INFLEXION of ehe Rays of Light, Sir Iſaac 
U the z Newton, in his Excellent Opticks, k 3. makes 
r, the z thele Experiments and Obſervations on this ſur- 
pi — prizing Phenomenon. | 
N 1. That in a well darken d Room, a Hole, 
7 a1 be. whoſe Diameter was f of an 1 being made 
Lich a Pin in a Plate of Lead, to let in the Sun's 
„ ys; he found that the Shadows of Hairs, 
N25. Threads, Pins, Straws, Ge. placed in that Beam 
. of Light, were very conſiderably broader than 
they ought to be, if che Rays of Light had paſſed 
ay 6 the Bodies in Right Line,: And for In- 
i ſtance, that the Hair of a Man's Head, whoſe 
-\04%" Breadth was about the 280th part of an Inch, did 
true at the diſtance of 12 Foot from the Hole, and 4 
Inches from the Hair, caſt a Shadow which was 
=” Wha Goth part of an Inch broad, or four times its 
appear; ¶ own Breadth : Ar 2 Foot from the Hair, the 
rue Revell BY Shadow was ten times as broad as the Hair; and 
not, whe- Bi at the diſtance of 10 Foot, it was 35 times as 
nor bon BW broad. And he found, that it was not material, 
* whether the Hair was encompaſſed with Air, 
or with any other pellucid Subſtance: For if the 
Aar were placed between poliſhed Glaſſes, with 
| Nox WY Vater between them, the Shadows were all one; 
. were alſo the Shadows of 8 made on 
N de Surface of poliſhed Plates of Glaſs, ard.pf the 
Veins of ſuch Glaſſes: And therefore the great 
ue Breadth of theſe Shadows muſt ariſe from ſome 
© tate BY «her Cauſe than the Nefrat ion of the Air. It is 
=. plain alſo from this Experiment, that the Rays are 
1d ſuppole Bi bent, and turned afide, in paſſing By the Hair, Oc. 
N = 8. Band that the Hair acts on the Rays of Light at a' 
us "oF good diſtance as they pals by it. And he ſhews, 
Y the 1 hat the Action is ſtrongeſt on the Rays which paſs 
N the zu by at the leaſt Diſtances, and grows weaker as 
,66 le Rays are further from it. 
39) = 2. He obſerved that the Shadows of all Bo- 


dies in this Light were border d with 3 parallel 
kringes of colour d Light; whereof, that next 
the Shadow was luminous: It was difficult to 
diſtinguiſh the Colours, unleſs the Light paſs d very 
obliquely on a White Paper, and then they exhi-! 
bited Colours in this order from the Shadows, vi x. 
Violet, Indico, Pale-Blue ; Green, Yellow, Red; 
blue,Yellow,Red ; Pale- lue, Pale- yellow, Pale- red. 


3. He took accurately the Meaſures of theſe 
kringes, which he there gives in a Table. 


And in the 4th Obſervation he ſhews, That thel| 
breadth of the Fringes (when caſt obliquely on a 
mootiy white Body) ſeem'd to be in the Progreſ 
bon of the Numbers, 1 /, „/I; apd their In- 
ervals, in the ſame proportion with them; 5, e. 
* Fringes and their Intervals together to be in 

e conti I = I 
8 of 1.4/4, Vi *I. 


ſaid enough to make the 


| parzed in the Ml{le, 


| ayother as to make anApgle « 


3. The Sun ſhining into a darkned Room thro* 
a Hole, + of an Inch broad, at 2 or 3 Foot from 
ir, he placed a Sheer of Paſtboard, black'd well 
all over; and which had in the Middle a Hole a- 
bour + of an Inch ſquare, for the Light to pals 
through. Behind the Hole, on the Paſtboard, he 
faſtned with Pitch the Blade of a ſharp Knife, to 
intercept ſome part of the Light which paſſed 
2 the Hole. Both Paſtboard and Knife 


| were placed perpendicular to the Rays of Light. 


Then placing the Paſtboard ſo that all the Light 
fell upon the Hole in it, and part of it on the 
Blade of the Knife there placed, while the other 
Part went by the Edge. He let that Part which 
paſſed by, fall on a white Paper, 2 or 3 Foot be- 
yond the Knife ; and there ſaw 2 Streams of faint 
Light ow out both mays from the Beam of Light 
into the Shadows like the Tails of Comets, Their 
whole Length, meaſured upon the Paper at the 
diſtance of 3 Foot from the Knife, was about 6 
or Wnches ; ſo that they ſubtended an Angle at 
the Edge of a Knife of about 12 Degrees. 


6. He placed another, by the former ; ſo that 
their Edges were parallel and look'd towards 
one another; ſo that a Beam of Light might fall 
an both, and ſome of it pals through between 
them. And when the Diſtance between their 
Edges was abour the 4ooth' part of an Inch in 
breadth, the Stream of Light tha: paſſed through 
and et 4 Shadow between 
the two Parts : And this Shadow was fo black 
and dark, that all the Light which paſſed berween 
the Knives, ſeed to be bent and turned aſide to 
the one hand or the other. Ag 17 Knives ap- 
proach d, the Shadow between the Streams of 
Light grew till broader ; till at ſaſt, on, their 
Contact, the whole Light vaniſhed, Hence 1 


| gather (ſaith he) chat the Light which is lend bent, 


and goes tothe inner Ends of the Streams, paſſes 
by the Edges of the Knives at the greateſt diſtance : 
And this Diſlance, *When the Shadow begins ro 
appear between the Streams, is about the 8ooth 
part of an Inch : And the Light which paſſes by 
the Edges at leſs Diſtances, is more b#nt, aud goes 
ro thoſe Streams which are further from the di- 


rect Light, * 


- 


| l * 5 A 
3 


9 


r 
Rays which cauſed the S m of Light, paſſed 
8. Two Knives, whoſe Ed 


were Feng 
truly ſtrait, were placed fo ( by bal their 
points into a Board, with their Edges towards one) 

above 15.54, Here 
through a Hole, the 42ch part of an Inch wide, 
the Beam of Light was let into the dark Room; 
which made the Fringe appear, at the diſtance 
of<10 or j 5-Foot from the Hole, and on a Ruler 
held obliquely, at the diſtance of half an Iych 
from the Kaives, parallel to the Fdges of the Sha- 


dows, and withour growing ſenfibly broader till 


by the 


they mer in Angles equal to that made 
| | _ Edges 


— —̃ 2 CEE AS, Aw attecuccd.r 


ments and Conſiderations do: See Colours. 
amg en * 


don t exert its Sphere of Activity beyond ſuch a 


* 
— 


_ 23 4 — FD a > *% 4, N 


— 2 - — — 1 2 
« 
\ 
. — _ 


LN N 


22 


Edges of the Kuives, where thej met and joyn'd [made only by the Point gf 4 Needle id Par 


without croing. But when the Ruler was plac d 
at a much g eater diſtance, the Fringes grew broa- 
der as they approached, and after meeting crols'd: 
one another, and then grew yet much broader. 


9. From hence he concludes, That the Diſtances 
ar which the Fringes paſs by the Knives are not 
inciegſed nor altered by the approach of the Knives; 
but that the Angles in which the Rays are there 
bent, ate much increaſed by that approach. And 
alſo, thar the Edge of the Knife, which is nea- 
reſt any Ray, determines which way the Ray ſhall 
be bent, and the ether Knife increaſes the Flexure., 
In oblerving, | | NO TIMES 


"Yo. He found, that when the Fringes of the 
Shadows of the Knives fell perpendicularly on a 


Paper at a great diſtance from the Knives, they |. 


were in the form of Hyperbola's. 


pe ö 
11. When he placed a Priſm at the Hole ade 
with a ſmall Ping 

that the Shadows of all Bodies held in the co. 
Tour'd Light, between the Priſm and the Wall, 
were bordered with Fringes of the Colour of that 
Light only in which they were held: And allo, 
that the Fringes. in; the Rez Light were /argeſt, 
and thoſe in Violet, leaſt, Wherefore, the Rays 
which made theſe Fringes in the Red Light, paſs d 
'by rhe Hair, at a greater” diſtance, than thoſe 


which-made the like Fringes in the Violet: And] 


conſequently theHair in cauſing theſe Fringes,a&s 
alike on the Red Light, or leaſt refrangible Rays. 
a a greater diſtance ; and on the Violet or moſt 
refrangible Rays, ar a leſs diſtance, and by thoſe 
275 diſpoſed the Red Light into larger, and 
the Violet into ſmaller, and the Lights of in. 
termediate Colours into Fringes of intermediate 
Bigneſſes, without changing the Colour of any ſort, 
of Light When therefore the Hair in the firſt 
and ſecond Obſervation, being held in' the com- 
mon white Light of the Sun, caſt a Shadow bor: 
der's with three Fringes of colour d Light; thoſe 
Colors. (tis plain) did nor ariſe from any. new 
Mod Goarions imprels'd on the Rays of Light by 
the Hair, but only from the various Infletions, 
whereby the ſeveral ſorts of Rays were ſeparated 
fram,oneanother ; which before Separation by the | 
Mixture of their Colours, compoſed the White 
Beam of the Sun's Light; but when ever ſepa- 
rated, compoſe Lights of the ſeveral Colours 
which they are originally diſpoſed to exbibit. 
And this mightily confirms his Doctrine and The. 
ory of Colours, as indeed all kinds of Experi- 


Rays. of Light, are cauſed by a Body acting at a 
41 n the Rays: And yet this Action of In- 
Hell ion is the ſtronger, the leſs ſuch diſtance is: 


So that perhaps the Attraction which cauſes it 


diſtance.. The Rays of Light alſo themſelves, as, 


| lours of the Fringes, ariſing frqm three ſuch ut. 
ad 2351775 


one chat was born of a Woman thar was made 


to refract the Light, he found 


1 1 ; I king. 
Theſe wonderful Properties of the Inlet ion of the| 


of Metal. Andtheſe Fimbriæ, or colour d lige 
ſeem to be made by a kind of undulatory Mone 
or Inflection of the Rays; as they come ntar th 
Extremities of Bodies, the three different! C.. 


rent Inflections. | 
221 r 


INGENUITAS R was formerly uE 
nifie the Fretholders,or Commonalry of the Kinz 
dom, which were called Ingenuz, Liberi, aud L. 

ales Homines ; But the Word was not reſtratbel 
only ro Plebelant; fince in the Reign of Hep, | 
it was given to rhe Chief Barons,  * 

INGENUOUS, in the Civil Law Sence, ; 


Free any time after his Conception, and befor 
W IF * 15 | Os 
IN Groſſe; is a Term in Law for what belors 
to the 25 05 an Ladd n wot to che- An. 
nor, Lands, Oc. As a Villain in Greffe, an 4% 
858 in Sen, SC. es 

INH OC, the ſame anciently wich what ie hon 
in the North called an Þutock,, and in O org 
a Hitchin, . of Hitching.z g an Out- pan 0: 
Corner of ſome common Fieſd Plow up an 
Sow'd (uſyally, with Oats r Tares) Anf om 
times fenced off with a dry Foot Hedge, and 
wit hin that Year in which the reſt of the Feld 
lies Fallow. It ſeems to be deriyed from 1s, 
Within, and Hoke a Corner. 1h © ORIG x 
INLAND, is an old Word found in” Hime 
and other old Books, and 'Gynified that Pin 
of any Land or Mannor- Which lay friexr 6 the 
Manſion, Houſe, and wbich was uſed by the Lon 
himſelf; hence it was called Terra Domimicalis 
Demeſne?, in ere 10 Utland or Old 
which was in Tenancy.” * Theſe Inlandi*th& Fel- 
diſts call Tefras Curt a, ac Intra Curtem, Car 
Lands, or ſuch as were appropriated to the Coun 
or Houſe of the Lord, 50 16 W 
INLANTAL, In-larid or Demeſne was op 
poſed ro Delantal, or Oue- land, or Land Tenanted, 
INMATES, are ſuch Perſons as ate adminel 
(for their Money) to live in the ſame Houſe with 
and which 50 in at the ſame Door, jointly with 
others to whom the Houſe belongeth; and whid 
are not able alſo to maintain themſelves, -*Thel 
are inquirable in a Court- Leet: See” Kitcbin , 
Fol. 45. 3 60 11 72031 2 * ; 
INNATE IDEAS. Taking the Word Id 
che largeſt and moſt extenſive Sence ( ſee Hen 
Vol. II.) For whatſoever is the Object of bur U, 
derſtanding when we think; whether it be Pl» 8 
taſm, Not ion, Species, c. or what ever it ! 
that the Mind can be emptoy'd about in- T., 


Z 


The Excellent Mr. Locke, in his moſt uſes 
Eſſay on Human Underſtandins, hath pfainly wt 
ved there are not any fach*thmgs às Innate WW 
or Principles. Tho ſome Writers will needs but 
ſuch Primary Notions as have been called ww 
ei, to be as it were Chatacters ſtampt on 
Mind of Man ; which the Soul receives in 5 


they differ in Refrangibility, are diverſly inſied ed; 
and ſeparated into thoſe h ree Fringe of Colo ufs 
mention d by Sir. 1, 5 in his Excellent Op-| 
ticks, Lib. 3. and before obſerved by Grimaldi, 
ro ariſe from any ſmall Bodies, ,ſuch as Hair}, 
Hires, &c. placed in the Sun's Rays, ler intd 
a well darkned Room, by a very ſmall Hole, 


ty firſt Being, and beige ito rhe Wer 


T3 $4 


” 7 3&5, 


# fs 7 


— — 


AN 


INS 


Klau us Creator ſhould have furniſhed the Naſcent 
Mie ind with them,: And, ſecondly, that there are 
bea! "A any Truths to which we pay ſo early and ſpee- 
deaf the an Aﬀent ; that they ſeem ro 8 nnate and 
ty Oh 1erwoven as it were in our very Natures ; and 
TUE mpt and impreſs d originally on our Minds. 
Ga To the former tis — to anſwer 1 1 it 
IA). * Advantages will accrue tot uman 
tg * — a Power given it by God, 
e King, Study — Ihonght eaſily to gain ſuch No- 
1 1 on or Principles; there is then no need of ſup- 
4% e 


ang them Innate: And if this Power can and 


Hen. L ch cxert, it ſelf early and eaſily; and enables 
"ow to aſſent to the Truth of ſuch 2 Not ien: 
ence, j 1d Principles, as ſoon as ever the Terms expreſ- 
as made ing them are underſtood, tis much more ealie 
\ veſor 4 natural ro ſuppoſe the Power of obraining 


hem inn ite, than the Propoſitions and Notions 
hemſelves. Our Author might have thought ir 
nough to Refute this Doctrine; by ſnewing (as 


an 4. e admirably and elcarly doth) how we may at 
be in to all the Knowledge we have, barely by the 
3 f e of our Natural Faculties, and without the 
reh dp of any innate Impreſſions For it ſeems as 
Pan eo nreaſonable to attribute Truths to be owing to 
8 he Impreiſiors of Nature and innate Characters, 
Fi n vhich we find we can gain by the Exerciſe of 
PE, anc ur Faculties; as to ſuppoſe thoſe Colours to be 
e Fel rate in our Eyes; which on opening our Eye- 
rom „ , will be painted there from external Objects, 
bat y the Operation and Action of Light, 4 
Jomeſig Bur becauſe ſome prejudicate Notions have 
at Pn long prevailed per centra, and which one can 
10. hardly op pole without cenſure; he gives us the 
been BR eaſons ar large, that made him doubt of the 
mica, n much of that received Opinion; which are in 
_ tepid oat Faber ; 

— That ſhould they argue that there are certain 
4 Car rinciples both ſpeculative and practical, which 
Con ate univerſally agreed on by all Mankind: This 
Ft. doth not prove them innate, were it true in Fact, 
Jas , if another Way can be aſſign d how Men may 
_ tome to ſuch an univetſal Agreement in the 
Je- things they conſent to. | 

ſe wi 4 But indeed there are none ſuch, to Which all 
y em Mankind give an univerſal Conſent. If you rake 
_ the Speculative Principles into view; ſuch as 
ever u, u: Ti impoſſible any thing ſhould be 
Vici and not be at the ſame time, &c. Though theſe 
= lee a ſettled Reputation as Maximy, and deſer- 
1245 vedly; yet are they fo far from having an uni- 
ook verlal Allent from Mankind, that a great Part 
os * vf1t doth not fo much as know them: As all Chil. 
ef „„, and Idiois, and indecd every one that is not 
r OO uſcd to internal Reflexion, and abſtraRted Reaſo- 


12s, But theſe have Souls ; and theſe Souls 
have theſe Impreſſions, it ſeems, ſtampt upon 
them ; only the Stamp cannot be ſeen ; rhe Im- 
pteſſion is there, Put tis inviſible ; the Notion is 
there, but they don't know it; the Propoſition is 
there, but the Mind is ignorant of its Truth |! 
Tis plain therefore, tn there to no purpoſe : Where 
ſore, he that harh a right Notion of the Wiſdom 
of GOD, will conclude it is nat there at all. 

If it be ſaid, Theſe 54nate Principles lie dormant 
end inviſible there, till the Soul comes to the uſe of 
Reaſon ; tis plain they were there before to no 
purpoſe : And if it be fully made appear, that the 
Exerciſe of our Reaſoning Faculty will help us ro 
them another way; tis highly probable they are 


1 Th» 


And if our Regſoning Faculties, aſſenting to the 
Truck of theſe Principles, as ſoon as 12 
ſtand the Words they are expreſs d in, be an Ar- 
gumenr that they are innate; it will prove too 
much ; for it will cor clude al other Propoſitions to 
be ſo too ; which we conſent to as ſoon as we un- 
derſtand the Terms: Such as two and two make 
four, &c. A Square not a Circle; Rednefs w not 
Sweeeneſs, os and ren thouſand ſuch others, to 
whoſe Truth the Mind, at firſt propoſing, aflents. 

| Beſides no Propoſition can be innate, unleſs 
their Terms are innate ; or thoſe Ideas which 
thoſe Terms expreſs. And as no one ever ſaid 
that Words and Terms are innate, ſo in the whole 
Courſe of his Book Mr. Lock ſhews, tow and 
after what manner both Simple, Compounded, 
and Abſtract Ideas come into the Mad: And he 
thews, that the Notion of Principles bens Ae, 
came probably from hence: That there being a- 
bundance of plain and obvious Truths, to which 
the Mind pays a ready aſſent as ſoon as the Tetms 
thar expreſs them are underſtood, it was much 
eaſier and ſhorter way for Men to ſuppoſe them 
innate there, than to trouble themſelves about 
the Way and Manner of their coming into the 
Mind from without, by Obſervation and Expe- 
rience. 2 

INORDINATE Proportion, 
der of the Terms are diſturbed 1 

INSCRIBED Bz4ies : On Gunter's Setter, ate 
ſomeirmes placed two Lines anſwering one ano- 
ther, and called the Lines of Inſcribed Bodies, and 
are eaſily known there by rhe Letters D, S, J, C,. 
O, T. which ſignifie the Dodecabedron, Sphere, 
Tcofibedron, Cube, Oct abedron, and Tetrabedron. 
| The Des of theſe Lines may be theſe. 


1. The Radius of a Sphere being given, to find 
the Sides of the Five Regular Bodies nſeribet 


in it. 


2. The Side if any of the Five Regular Bodies 
given, to find the Rndius of the Circum - 
ſeribing Sphere, * 


If the Sphere be firſt giveh, apply its Radius 
over in the Points $, S, 6n each Leg of the Sector, 

If any of the other Bodies be firſt given, apply 
its Side over between its proper Letters; ſo the 
Parallel taken between the Points of the other 
Bodies, ſhall be the Sides of thoſe Bodies, and 
may be inſcribed in the Sphere, whoſe Radius is 
the Diſtance between S and 5. 

INSCRIBED . is ſuch an one as lies 
entirely within the Angle of its Aſſy mptotes; as 
the Conical Hyperbola doth. * 

INSECTIVOROUS Animals, are ſuch as 

Creatures ſo cal- 


feed on Inſects: See Birds. 

INSECTS; a kind of Living 
led by Ariſtotle and Pliny ; becauſe of their hav- 
ing certain Inciſure, Cuttings or Indentings, in 
and about their Bodies, The Greeks called them 
Eu. The Judicious Mr. Ray in bis Methodu? 
Inſetorum thus diſtinguiſhes the ſevetal Kinds of 
Inſects, 


— 


is where the Or- 


u fers are (1) eithet Au, , or ſuch as 
do not change their Form ; Or, (2, ) Merahepet- 
, ſuch as do really change their Form. 


Rr Thoſe 


never ſo impreſſed, and innate, at all. 
Vol. Il | ; x 
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Edges of the Kuives, where they met and joyn'd, 
without croiling. But when the Ruler was plac d 
at a much gi eater diſtance, the Fringes grew broa- 
der as tliey approached, and after meeting crois d 
one another, and then grew yer much broader. 


9. From hence he concludes, That the Diſtances 

ar which the Fringes paſs by the Knives are no- 
inciegſed nor alter ęd by the approach of the Knives; 
but that the Angles in which the Rays are there 
bent, ate much increaſed by that approach. And 
alſo, that the Edge of the Knife, which is nea- 
teſt any Ray, determines which way the Ray ſhall 
be bent, and the other , Knife increaſes the Flexure. 


« 


In obſerving, 


"Yo. He found, thar when the Fringes of the 
Shadows of the Knives fell perpendicularly on a 


Paper at a great diſtance from the Knives, they 


were in the form of Hyperbola's. . 


: | ih, 
11, When he placed a Priſm at the Hole ade 
with a ſmall Ping 

that the Shadows of all Bodies held in the co. 
lour'd Light, between the Priſm and the Wall, 
werebordercd with Fringes of the Colour of that 
Light only in which they were held: And alſo, 
that the Fringes. ſp. the Red Tight were /argeſt, 
and thoſe in Violet, leaſt, Wherefore, the Rays 
which made theſe Fringes in the Red Light, paſs d 
by the Hair, at a greater diſtance, than thoſe 


which-made the like Fringes in the Violet : And] 


conſequently theHair in cauſing theſe Fringes,afs 
alike on the Red Light, or leaſt refrangible Rays 
af a greater diſtance ; and on the Violet or moſt 
refrangible Rays, at a leſs diſtance, and by thoſe 
Actions diſpoſed the Red Light into larger, and 
Ae Violet into ſmaller, and the Lights of in- 
rermediate Colours into Fringes of intermediate 
Bigneſſes, without changing the Colour of any lort 
of 125 When therefore the Hair in the firſt 
and ſecond Obſervation, being held in the com- 
mon white Light of the Sun, caſt a Shadow bor- 
der q with three Fringes of colour d Light; thoſe 
Colours (tis plain) did not ariſe from any new 
Modifications impreſs d on the Rays of Light by 


lours of the Fringes, ariſing fram three ſuch tick. 
elf: 225179 


to refract the Light, he found 


made only by the Point gf 2 Needle ig 7 

of Meral. AAtheſe Eibl, or celeur FH 
ſeem to be made by a kind of undulatory Mike, 
| ar Inflection of the Raye; as they come ntat᷑ the 
Extremities of Bodies, the three different Ch. 


tent Inflections. 
1 1 1040 4 


INGENUITAS Regni, was formerly ie) 
nifie the Frecholders, or Commonalty of the Nint. 


dom, which were called Ingenui, Liberi, aug L 
gales Homines ; Bur the Word was not reſtrained 


only ro Plebeians ; fince in the Reign of Hen. 
it was given to the Chief Baron. 


INGENUOUS, in the Civil Law Sence, ; 
one thar was born of a Woman thar was made 
Free any time after his Conception, and before 
1 | * oy * l 
IN Groſſe; is a Term in Law for what belot 
to the phe o any L Up ok to . 
nor, Lands, Je. As a Villain in Grofſe, an 40 
vowſon in Groſſe, cc. 4 * 

INHOC, ue ſame anciently wich w hat Ar hn 
in the North called an Tufock | and in Oh 
a Hitchin, or Hitching s being an Oni pat 0 
Corner of ſome common Fed Plow'd up i 
Sow'd (uſyally, with Oats or Tares) 4 Va 
times fenced off with a dry Foot Hedge, 200 
wit hin that Near in which the reſt of the Fel 
lies Fallow. It ſeems to be deriyed Ibm 1s, 
Within, and Hoke; a Corner. A : 1a; 
INLAND, is an old Word found in” Hime 
and other old Books, and ügnified 'thar" Pan 
of any Land or 'Mannor*'which lay sgext tt the 
Manſion Houfe, and wbich'was uſed by the Lon 
himſelf 3, whetice'ir was called Terra Dommicili, 
Demeſne?, in Leaf. Utland or He! 
which was in Tenancy.” Theſe Inland, the Fel. 
diſts call Tefras Curt as, ac Intra Curtem, Cin 
Lands, or ſuch as were appropriated to the 'Coun 
or Houſe of the Lord. der | . thy 
INLANTAL, In-land or Demeſne was op- 
poſed to Defantal, or Out- land, or Land Tenanted, 
INMATES, are ſuch Perſons as are adminel 
(for their Money) to live in the ſame Houſe with, 
and which go in at the ſame Door, jointly wit BN, 


— —— LL 


the Hair, bur only from the various Infletions, | others to whom the Houſe belongeth; and vic th 


whereby the ſeveral forts of Rays were ſeparated. 


fram,oneanother ; which before Separation bythe | are inquirable in. a Court- Leet: See” Kitebi * 


Mixrure, of their Colours, compoſed the Mhite 
Beam of the Sun's Light; but when ever ſepa- 
rated, compoſe Lights of the ſeveral Colours 
which they are originally diſpoſed to exhibir. 
And this mightily confirms his Doctrine and The- 


Theſe w onderful Properties of the Infection of the 
Rays. of Light, are cauſed by a Body acting at a 
diftance-on the Rays: And yet this Action of In- 


gell ion is the ftronger, che leſs ſuch diſtance is :| or Principles. Tho ſome Writers will needs bi" 
So that perhaps the Attraction which cauſes ir] ſuch Primary Notions as have been called % 
don t exert irs Sphere of Activity beyond ſuch af , to he as it were Chatatters ſtainpt on x 


diſtance. The Rays of Light alſo themſelves, as, 


r derſtanding when we think; whether it be Fla 
ory of Colours, as indeed all kinds of Experi- :a/m, Notion, . Species, Gc. or what ever it 


ments and Conſiderations do: See Colours, that the Mind can be employ'd about in I 


are not able alſo to maintain themſelves. Thel 


Fol. 45. 12 
INNATE IDEAS. Taking the Word Jd:«i by 
the largeſt and moſt extenſive Sence ( ſee Tdee't a 
Vol. II.) For Whatſoever is the Object of but Us 


king. "role, 

The Excellent Mr. Locte, in his moſt uſt 
Eſſay on Human Underſtanding, hath plainly ot 
ved there are not any fachthmgs as Imnate- 


Mind of Man; which the Soul receives in 1 


they differ in Refrangibility, are diverſly infletled; 
and ſeparated into thpſe three Fringe of Coloufs 
mention d by Sir If, Newton in his Excellent Op. 
ticks, Lib. 3. and before obſerved by Grimaldi, 
ro ariſe from any ſmall Bodies, ſuch as Har, 
Wires, &c. placed in the Sun's Rays, ler info! 
a well darkned Room, by a very ſmall Hole, 


ty firſt Being, and btings into che World 


x 


171 hs 
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INS 


ous Creator ſhould have furniſhed the Naſcent 
ind with them,: Aud, ſecondly, that there are 


Truths to which we pay ſo early and ſpee- 
ae — Aſſent ; that they ſeem to be nnate and 
by Co er woven as it were in our very arures ; and 
i Ulf. pt and impreſs d originally on our Minds. 

102001 10 the former tis — to anſwer 1 2 if 
IA}. ame Advantages will accrue tot uman 
ky gf Fo —.— a Power given it by God, 
e King, y Stufly and. Thought eabily to gain ſuch No- 
2 7 on or Principles; there is then no need of ſup- 


ofing them Innare : And if this Power can and 


Heh, ch exert it ſelf early and eaſily; and enables 
N to aſſent to the Truth of ſuch % Not ien: 
Ni nd Principles, as ſoon as ever the Terms expreſ- 
rm ing them are underſtood, tis much more eaſie 
| befor 4 natural ro ſuppoſe the Power of obraining 
OY hem inn ite, than the Propoſitions and Notions 
belong hemſelves. Our Author might bave thought ir 
= Mar. Bi ugh to Refute this Doctrine; by ſhewing (as 
04 e admirably and clearly doth) how we may at. 
1 jos ain to all the Knowledge we have, barely by the 
9 of our Natural Faculties, and without the 
by ifbir clp of any innate, Impreſſions: For it ſeems as 
Part 6 nreaſonable to attribute Truths to be owing to 
* he Impreiſions of Nature and innate Characters, 
0 — vhich we find we can gain by the Exerciſe of 
5 ur Faculties; as to ſu poſe thoſe Colours to be 
e Fel mate in our Eyes ; W ich on opening our Eye- 
Fo in ds will be painted there from external Objects, 
* y the Operation and Action of Light. 4 
0 Bur becauſe ſome prejudicate Notions have 
ar Par Jong prevailed. per contra, and which one can 
40 fie hardly oppole without cenſure ; he gives us the 
eben BW: colors ar large, chat made him doubt of the 
micali, ruth of that received Opinion 3 Which are in 
—. ſhort ſuch as theſe, e f 
iS Thar ſhould they argue that there are certain 
Loop Principles both ſpeculative and practical, which 
Com ate univerſally agreed on by all Mankind: This 
"% doth not prove them innate, were it true in Fact, 
x 1 if another Way can be aſſign d how Men may 
Wer come to ſuch an univetlal Agreement in the 
* things they conſent to. | 

e wi 4 But indeed there are none ſuch, to Which all 
Mankind give an univerſal Conſent. If you take 
— the Speculative Principles into view; ſuch as 
* | whatſoever , u: Tu impoſſible any thing ſhould be 
teh, and not be at the ſame time, &c. Though theſe 
; " nee ſettled Reputation as Ma*ims, and deſer- 
nc; yer are they ſo far from having an uni- 
＋ verlal Allent from Mankind, that a great Part 
ur * vf1t doth not ſo much as know them : As all Chil. 
1 „%% and Idiois, and indecd every one that is not 


uſed to internal Reflexion, and alſtracted Reaſo- 
ig. But tbeſe have Souls; and theſe Souls 
have theſe Impreſſions, it ſeems, ſtampt - 7 
them ; only the Stamp cannot be ſeen ; the Im- 
preſſion is there, Put tis inviſible ; the Notion is 
there, but they. don't know it; the Propoſition is 
there, but the Mind is ignorant of its Truth | 
Tis plain therefore, 2 there to no purpoſe : Where 
lore, he that harh a right Notion of the Wiſdom 
of GOD, will conclude it is not there at all. 

If it be ſaid, Theſe innate Principles lie dormant 
and inviſible there, till the Soul comes to the uſe of 
Reaſon ; tis plain they were there before to no 
purpoſe : And if it be fully made appear, that the 
Exerciſe of our Reaſoning Faculty will help us to 
them another way; tis highly probable they are 


- 


And if our Regſoning Faculties, alſenting to the 
Truck of theſe Principles, as ſoon as we under- 
ſtand the Words they ate expre{Fd in, be an Ar- 
gument that they art innate; it will prove too 
much ; for it will cor clude al other Propoſitions to 
be fo too ; which we conſent to as ſoon as we un- 
derſtand the Terms: Such as two and two mike 
four, &c. A Square j not a Circle; Redneſs ij not 
Sweetneſs, K. and ten thouſand ſuch others, to 
whoſe Truth the Mind, at firſt propoſing, aflents. 

| Beſides no Propoſicion can be innate, unleſs 
their Terms are innate ; or thoſe Ideas which 
thoſe Terms expreſs. And as no one ever ſaid 
that Words and Terms are innate, ſo in the whole 
Courſe of his Book Mr. Lock ſhews, tow and 
after what manner both Simple, Compounded, 
and Abſtract Ideas come into the Mad: And he 
thews, that the Notion of Principles being innate, 
came probably from hence: That there being a- 
bundance of plain and obvious Truths, to which 
the Mind pays a ready aſſent as ſoon as the Tetms 
that expreſs them are underſtood, it was much 
eaſier and ſhorter way for Men to ſuppoſe them 
innate there, than to trouble themſelves about 


the Way and Manner of their coming into the 
Mind from without, by Obſervation and Expe- 
rience. 2 


INORDINATE Proportion, is where the Or- 
der of the Terms are diſturbed 1 
INSCRIBED Bie: On Gunter's SeRer, ate 
ſomeirmes placed two Lines anſwering one ano- 
ther, and called the Lines of Inſcribed Bodies, and 
are eaſily known there by the Letters D, $, I, c, 
O, T. which ſignifie the Dodecabedron, Sphere, 
Teoſibedron, Cube, Odtabedron, and Tetrabedron. 
The Uſes of theſe Lines may be theſe. 
of a Sphere being given, to find 


1. The Radius 
t eri be 


the Sides of the Five Regular Bodles 
an It... .- | | 

2, The Side of any, of the Five Regular Bodier 
given, to find the Rndius of the Clreum- 


ſeribing Sphere, 


If the Sphere be firſt giveh, apply its Radius 
over in the Points 5, S, on each Leg of the Sector. 
If any of the other Bodies be firſt given, apply 
its Side over between its proper Letters; fo the 
Parallel taken between the Points of the other 
Bodies, ſhall be the Sides of thoſe Bodies, and 
may be inſcribed in the Sphere, whoſe Radius is 
the Diſtance between S and 5. 

INSCRIBED . is ſuch an one as lies 
entirely within the Angle of its Aſſy mptotes; as 
the Conical Hyperbola doth. * 
INSECTIVOROUS Animals, ate ſuch as 
feed on Inſects: See Birds, * 
INSECTS; a kind of Living Creatures ſo cal- 
led by Ariſtotle and Pliny ; becauſe of their hav- 
ing certain Inc;ſure, Currings or Indentings, in 
and about their Bodies, The Greeks called them 


Eu. The Judicious Mr. Ray in his Methodu? 


Inſetorum thus diſtinguiſhes the ſevetal Kinds of 
Inſects, 


Inffers are (1.) eithet 'Aus]2udp 20s; or ſuch as 
do not change their Form ; Or, (2, ) Merauopgi- 
ws, ſuch as do really change their Form. 


Thoſe 


never ſo impreſſed, and innate, at all, 
Vol, —_ | x 


Rrt 


there is one that is Black , with two ſmall Horns 


INS 


. 


Thoſe that do not change their Form are either 
(1.) Ares without Feet, or (2.) Pedata with 
Feet; and of theſe there are ſome Kinds that 
caſt their Skins. 


Inſefts without Feet are either Terreſtrial, or 


Land Inſecta, or Aquatick, 


Terreſtrial Inſects are either ſuch as are pro» 
duced on the Land, or in the Earth; and not in 
the Water; as the Lumbrici Terreſtres ; which 
are either of rhe /arger ſort ; and are called Dew- 

u orm; or of a ſmaller fize : And of theſe there 
are Red and Green, with Yellow Tails: Which 
laſt are commoniy called Gz/t-Tail-. 

Or ſuch as are found in the Bowels of Animals: 


And of theſe ſome are found in the Inteſtines of | there is with a very long Body, and a forcipia 


Men; as (i.) the Lumbrici Teretes ; (2.) Lum- 
brici Lati, which are called alſo Tenie, (3.) Cu- 
curbitins, which ſome will have to be only rhe 
Fragments of the Tienie : (See Nich. Andri M. D. 
De Variis Vermium Speciebus.) (4.) The Aſcarides, 
which are chiefly found in the Rectum. 
Thoſe Worms that are found in the Inteſtines 
of Beaſts are of two ſorts, the Oblong? and Pellu- 
cidi, of the thickneſs of a Horſe-Hair; and 
therefore called Vermiculi Setiformes : And the 
Breves and Crafſiores, which often are found in 
Horſes, and are called the Boets. 
| To this Genus of Terreſtrial Inſects, many Na- 
tural Hiſtorians refer Snails ; whether with or 


without Shells. 


mater Inſects without Feet, not changing Form, 
are either of the 


Greater fort, which have a peculiar way 
of moving, by firſt fixing their Head ro the 
Ground, and then drawing up their Tail ro- 
wards it, Sc. Of theſe ſome are Teretes, round 
and ſmooth ; of which are three forrs ; As the 
Medicinal Hirudines, or Leaches ; the common 
Black- Horſe-Leaches, and the Aſb- colour d Sea- 

| Leaches : But there is alſo a ſort of this kind that 


is ſmaller and flatter, which is found ſticking ro 
| 


Stones in the Bottoms cf little Brooks. 
Leſſer ſort, which have a different way of 


Crawling or Moving from the former, Theſe | Feet, and therefore by Mr. Ray called Tergafs. 


allo are either Round or Flat : Of the Round ſort 


on its Head; and is found ſticking to wer Stones 
in the watery Tops of Hills : And another, which 
is Red, of about a Finger's length, with a For- 


ceps at the Tail, found at the Bottom of Fiſh- | 


Ponds and ſtagnant Waters. 

The Flat ſort are ww ſmall and thin, and are 
called Flukes ; being ſometimes found in Wa- 
ters, and ſometimes in the Branches of the Porus 
Bilarius in Sheep. | 


Inſects not changing Form, and having Feet, are 
either (1,) Hexapoda, with fix Feet; (2.) Octapoda, 
with eight Feet; (3.) with fourteen Feet; (4.) Po- 
4ypoda, with many Feet. X 


. Thoſe that have but fix Feet are either, 


ſup; (2.) Aſelus Aquarum dulcium, with log 


ſixteen Hinder ones larger. There are two kind 

1. Terreſtrial; and theſe of a Larger kind ; As of them obſery'd, both with long Bodies ; Fn 
(1.) The Yellowiſh Inſect found in rotten decaying larger, and of an obſcure Colour, among 

Oaks; (2.) The Black one on the Ground, called Rocks by the Sea-ſides ; the other of a Silver Co 


| ing under Grotind, with a Forceps ar the Ta, 
(4.) A White ſort, with ſquare black. Spots bn 1 
Back; (;.) The Farinarium, bred in Meal, . 

a whitiſh Colour. aid þ 


Smale} fort : Some of which are found abo 
the Bodies of Animals; As (1. ) the Cimex, 9 
Mul. Louſe; of a ſtinking Smell; (z.) Niet 
the Tick; (3. ) Pediculus, the Common Louſe 
(4.) Pediculus ferus ſeu Inguinalh, the Crab-Loug 
(5.) Pulex rhe Flea ; of all which there are var 
ous kinds, | | 

Others are not troubleſome to Animals, , 
(1.) One that in Bigneſs and Figure reſemble, , 
Louſe, but is very nimble and ſwift, and | 
found in Books and rotten Wood; (2.) Anoths 


ted Tail; (3.) The Black Inſect, found otter in 
the Flowers of rhe Chelidoninm ; (4.) A Subtem. 
neous ſort, a little whiriſh ; (5) One that din 
like a Graſhopper, bur is much leſs. . | 


2. Aquatich, As (1,) the Pediculus Mariny 
Grands, which adheres to Fiſhes ; (2.) The $qui- 
la Fluviatils, with a Pyramidal Tail, and two 
Hairs, or Briſtles at the End. 


Inſects not changing Form, and having eight Fin, 
are either with 4 Tail, as the Scorpion; or with 
out, as the Spider; of which ſome ſpin no Web, 
have but two Eyes, and very long Legs, as the 
Opilio, or the Shepherd, 

Some do ſpin a Web; and of theſe they cou 
three ſorts : (t.) The Arenea Colceſtrenſis Abs 
mine tumido, ſubrotundo & elato; (2.) The $j- 
der with the Thorax, or middle Part of its Boh 

as big as the Abdomen; (3.) The Spider with the 
long Abdomen; found among Reeds, Ruthe, 

Grals, Ge. | 

2. The Reini Octopodes, which are ſome more 
flat and compreſs d; as the rambling Ticks that 
run oer the Bodies of Animals, but don't faſten; 
and ſome more round and thick, which do ad- 
here to the Skin. ; 
3. The Hrones or Mites: 


Inſects not changing Form, and with fourten 


zauexgmods, are the Aeli: Of which there are 
SU 

1. The Sea-4ſelus ; the longeſt and largeſt d 
all ; living amongſt the Rocks, : 

2. Aſelus Lividus ; which rolls itſelf up into 1 
— The Common Wood-Lice, Sows or Che! 

uggs. 

3. Aſelus Aſininus, with a forked Tail; rot 
rolling itſelf up. To this Species may be added 
the Aſelus Marini Figure breviors, rolling itſelf 


Legs, and two Briſtles on its Tail; (3.) PI 
Aquaticus, both in Freſh and Salt Water; (4.) ** 
diculu Aquaticus, which faſtens upon Fiſh. 


Inſects not changing Form, with twenty nt four Fett 
Theſe have the eight Fore- Feet leſſer, and the 


by Mouffet, Vermivorous ; (3.) The Black one liv- 


| lour, found in Houſes, 


Ther 


fourteen 
£5 Tapi* 


ugeſt of 
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There is a 
long 5 Cheſnut Colour; and full flattiſh 
Y, ain lying under Logs and Trunks of 


Trees. Tis very agile and ſwift,” 

Inſtcts not changing Holm, with many Feet (cal- 
led — bo are lame on Land; and either 
youndiſh in Body, with all their Legs riſing out of 


the middle of rhe = (nearly) as the Fulw ; of fer, p. 175. p 
$ 


more flat and compreſs d, with their Legs nor ri- 
fing as before from a Point in the middle of their 
Body, but growing along on the Sides; as the 
Scolopendra ; and ſome of this Kind are 


 Aquatick ; of which Mr. Ray makes three Dif- 


ferences : (1.) The Corniſh Luggs, uſed for Baits 
in catching Fiſh ; with 38 Legs, and a ſmooth 
roundiſh Body; (2,) The Scolopendra Marina, | 
corpore plano 3 (3.) Animalculum Bicorpor, or ra- 
ther Bicaudatum; lying in the Clefts of Stones 
under the Salt Water. 6 Fr: 


Inſects which do really undergo a Change of their 
Form are called M{]aop24wuuz ; of which Swam 
merdam hath given the beſt Account: Tho he 
ſhews that this Word is improperly uſed, fince 
there is by no means any real Transformation, | 
but only an Explication of the Parts of the Ani- 


Kind with thirty kes of an ob-| Sting in cheie Mourhs like du Crances oh Bib. 


10, The Scorpius Aqitaticu,'with a Sting alto 
in its Mouth! 7 ft wt — „94d 
11. The Maſcæ Aquatice ; called by Ande- 
vandus, Apes Ampbibiæ. „lar 
12. The Hemerobiu, or Apbe mera, or Diatia, 
INT, _ 


of Swammerdam. | | 
13. The Forficula, or Auricularia. Vid. Mon- 


* 


1 


* 1 
10 0 * een, 


The Second Species of Tranſmutation includ 
ſuch Inſects as undergo a double Metamorphoſis, 
or Change of Shape. OOO 
1. Into a Chry/als, or ſomething analagous' to 
it. b 5 


2. Into a Flying Inſect. © / +> haben 

Theſe Kinds of Inſects, à while before their 
Change, lie quite ſtill without Food or changing 
Place; and in reſpect of their Wings are 

1. KeAtbrTs&:5, or Vaginipennia, as the Sa- 
rabæi, Beetles. 2: / 48 
2. Ariautes, whoſe Wings are open and ex- 
panded : And the Wings of theſe are either Fa- 
rinaceous, as the Papiliones, Ec. or Membranour, 
- the Apes, * Se. and theſe are either 
Alx, with two Wings, or Teredrrecz, 
e e 


mal, Latent before in Miniature (as it were in the The Scarabei may be divided (1.) in reſpect of 


Ovum or Nymphd (like the Plant in the Seed) and 
an Encreaſe of all the Parts by proper Degrees. | 

The firſt Species of Tranſmutation or Change 
(which Swammerdam makes the ſecond) is Inſtan- 
raneous; there being no ſenſible Reſt or Stop be- 
tween the Old and the New Form. And the In- 
ſects of this Order don't loſe their Motion at the 
Time that they -ſhift the Pelicula, at leaſt 
not to appearance. And Swammerdam deſcribes 
the ſecond Order of Change to be, when the 
Vermiculus (leaving the former Shape of the Nym- | 
pba, with which ir appeared in the Egg, and ſub- 
fited without Food) now beginning to feed, hath 
ics Members or Parts viſibly increaſed, and ſtretch d 
our, and takes the Form of a new Nympha, which 
is not without Motion; and from thence be- 
comes a Flying Inſect. Of chis ſort are, 


1. The Libelle, or Perle, which are produced 
from an Inſect of fix Feet, (vid. Mouffer, p. 322.) 
who takes it for the Pulex Marines, as in the pre- 
ceding Page, he calls it the Locuſta Aguatica. Our 
of the Cruſtaceous Skin, or Husk, of this Inſect, 
the Libella breaks by a Fiſſure, which begins be- 
tween the Eyes, and is continued to the Roots 
"_ Wings, and is there joyn'd to the Lateral 

ures. | 


2. The Cimices Silveſtres, whoſe CharaCteri-{ - 


ſtick Marks (according to Willoughby) are (10 A 
long Probeſes, not ſpiral bur ftrair ; (2.) Their 
upper Wings to the middle are thick, and like 
Leather; thence to the Ends thin and membra 
nous ; (3.) There is the figure of St. Andrew's 
Croſs on their Backs, fy ERS, 
3. The Locale; which Wiloughby refers to 
the Inſecta Aud]-1ppwr », * 
4. The Gli Campeſtres. 4. 
5. The GHli Domeſtici, or Cricllets. 
6. The Gryllo-Talpa, Mole Cricket, 
7. The Cicada, or Graſbopper. | 
8. The Blatea, according to Swammerdam. | | 
9. The Tipule Aquatice , which run very 


— — 


* 4 


their Horns into the Naſitorn#, Bucerord arid 
Cervis Volans, or Taurus, (2.) In reſpect of their 
Antenne, they are of many kinds; of which 
the moſt eminent are thoſe called Capriceruj: 
(3) Wich regard ro their Motion as the Salra- 


To the Beetle Kind may be referred the 
Ciendela, or Glow-Worm : The © 
Staphylitius, called by Willoughby nun terre 
ot: The : 41100 
Proſcarabews, or Oyl-Beetle ; ſo called from its 
emitting from its Joinrs a kind of Oyl, on its be- 
ing preſſed or ſqueezed. | n 2 
Ibe Anehtra, with farinaceous or mealy 
Wings, are called Papiliones, Butter-flies ; and 
theſeare either Diurnal ; or Nocturnal, or the'Pha- 
Lena. alt n 7 A 2 
The Specifick- Diſtinction of the Diurnal is, 
that they always ſettle with their Wings © «ct, 
are produced from an angulbus Aurelia, and ve 
their Antenne, Studded (Clavatæ.) Of theſe there 
are about 36 kinds obſerved in England. 
The Nocturnal Butterflies, bt the Phalcue hre 
vaſtly numerous; and cahnor very clearly be 
methodized. But for Memory and Diſtincttonꝰs 
ſake they may divided into. Ov: 


ruca, (called Geometra from the manner” of irs 
Walk, which is Auſatini, by curling up irs Back 
like the Handle of a Cup, ©.) with 8 or 10 Feer. 
2. Such -as'come from Bruce, with 14 Feet. 
Of this Kind, which is very numerous, there 
hath been diſtinguiſhed the Phalena Faſtiata ; 
whoſe Wings ate in Patches or Areas of different 


Colours. Phalena Lintata, whoſe Wings are 


marked with tranſverſe Lines. Phalena Puncta- 


I, whoſe Wings are mark'd with one- of tore 


Points ; and theſe excepted, all the others are 
diſtinguiſhed'inro greater” and leſſer, and of a mid 


dle ſize berween borh. * One of the larger Kinds 
may be diftingviſh'd'alfo by their inner Wings 


3 * Surface of the Water; and have a 
Vol. II. * | 


running out be Fond che upper, when they fit or 
Rrr 2 reſt : 


erices. (4.) With regard to their Colour, as 


| Cantharides. 


1. The Geometrigenc, which come frotmi the E- 


s 


reſt: And another by the Appearance of the Fi- chaſe places where the Eruca g, which are hat 
gure of Eyes upon the Wings: And a third, by , our of them, are to haye heir Food. 677 
their long Tails and narrow ſharp Wings; which | is a kind of Gluten, by which che Female 
dy ſame are called Phalænæ Predatrices, or Ac- her Eggs to the bearing Buds of Trees, , 0 
cipitrine. chat the Rains cannot waſh them off. (4.) The 

The Aelyra, with membranous Wings, are | Eggs will not be hurt by the greateſt Froſt, 

Bees, Flyes, Waſps, Bombylii, Crabrones, Sc. And be 
Mr. Andry, in his Book De /a Generation & 
Vers dans le Corps de | Homme, Pars $00, 1 70s, 


to this Kind che Culex Vulgars ( vid. Swammer- 
dam, p. 95. Hiſt. Inſect:) or Gnat is referr d; as 

| takes notice that the Ancients were miſtaken in 

denying that Inſects did breath, on the Acco 


alſo the Formica, or Ant. 
> And hither muſt be referr'd ſuch J/ater Inſe#s | of their wanting Lungs : For "0 bear 
tions do convince us, that 5 Meſs = OT 


— are covered by a Theca 5 ro the 4 
rations of M ilougbiy. theſe have either | Number of Lungs than other Animals, The Ar 
1. An wht Theca, or Caſe, which is | cients thought alſo that Inſects had n=, Neat 
cauſe many of them had vo red Liquor like our 
ur the Te 
rded. They 


INS 
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\ fixed to the Stones; and this Caſe is either of a 

round Figure, or of one more compreſſed and | Blood: But tis not the Calaur, 
of the Liquor that is to be regarded. 
believed alſo that Inſects had no Hearts ; wheres 
as our Microſcopes do now diſcover, that when 
Inſects have ſeveral Lungs, they have alſo ſeveral 
Hearts; and in particular tis found that Silk- 
Worms have a continued Chain of Hearts, — 
the Head almoſt to the very Extremity of the 
Tail. And tis this Number of Hearts and 
that occaſion thoſe Inſerts to give Signs of Li 
a long while after they are Gries into. ſever; 
Parts. He obſerves alſo that tis wrong to cal 
Inſects imperfect Animals, e they want no 
Parts either neceſſary or convenient for their uſe, 


2, A moveable portable Theca ; and theſe are 
commonly called Phryganea.” | 
And this Theca is either, 
I. Strait; and that either compoſed of Straws 
and little Feſtuce, lying parallel one to another; 
of which there are two kinds; a Greater, where 
the Feſtuce are two Inches long; and a Leſſer, 
which is very common, and are called Straw- 
Worm; : Or elſe the Feftuce lie tranſverſely, and 
are ſhorter ; having ſometimes pieces of Shells 
and Stones intermix d with them: Others, whoſe 
Caſes are ſtrait alſo, have no Feſtucæ; but al- 


„ n cz 


ways either Sand or Gravel: And of theſe, ſome 
have the Thece round; and are called Cod- Baits. 


Others are flat and compreſſed. . 


theſe Mr. Ray reckons four kinds; a greater and 
leſſer Black ſort; and a greater and leſſer Aſh- 
coloured one. 22 

Theſe all produce Flyes with large Wings, like 
Butter- flyes. , 


The Third Species of Tranſmutation, is a ſim- 
— Change from a Vermiculu to a flying Inſett ; 


t yet with a {cnlible.ao:ris, Reſt or Stop, be- 


tween one Form and the other, 
This Change Swammerdam thus deſcribes : 
The Vermicle excluded from the Egg, gets 
« Nouriſhment, by little and little, from without; 
„ and under that firſt Skin or Covering hath its 
«© Members-increaſed by degrees; nor ſlipping it, 
« or putting it off as other Vermiculi do when 


« K 


hey change into Nymphe, bur aſſuming the 


2. Crooked or Horned ; which run tapering. Of 


with Wings. Hiſtoire de I Acad em, 


| 


and ro render them compleat in their Kind. 


Mr. Poupare affirms that the Earth · Worms and 
Round-rail'd Worms, which are found in the In- 
teſtines of Men and Horſes, &c. alſo Snaifs'and 
Hocſe-Leathes, are. Hermophradites ; but that 
| fuch Worms as become Flyes, and Silk- Won 
are not ſo, being of no Sex, but are Neſts fullof 
real Animals, which we ſee in time come out 
Rojale des 


Sciences Annee 1699, 
Writers about Inſects, 


Hiſtoria Genera i Inſectorum, Pars prima. 
7. Swammerdam. Ultraj ect. 1669. 4. 7 

Job. Goedartius de Inſecers cum Appendice. By 
Dr. Liſter. 1682. 4to. | N 
Malpighius de Bombyce. * 2363 © 
Experienze imorno alla Generatione de gl' In- 
ſetti. By Fr, Reds. 1668. Aro. ö 
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Figure of a Nympþa in it: For a time tis quite Moufet: Theger, InſeRorum Lond. 1634. cun 
% motionleſs, till the ſuperfluous Moiſture is eva- | Fig. | | his 
4 porated, and then in a few Days recovers its} Mart. Liſter Hiſtoriæ Animalium Anglia Tres T 
« Motion again; and then caſting off this Skin, | Tractatus : VUnus de Uranes ; Alter de Cochlen, tun neſſ 
« which is as it were double, it becomes a Flye.” Terreſtrilus tum Fluviatilibus ; Tertius de Cochles mak 
Of this Kind are our Feſb-Fles ; and all the | Marinis, Lond, 1678. Ejuſdem Exercitatio 4- hoy 
Nymphe Vermiformes : The Veſpe Ichneumonez, Se. 2 de Cochleis & Limacibw. Lond. 1694. on x] 
. , ; | 80. f . 1. fi ; 8 mor a 
As to the Generation of Inſeds; Dr. George Gor- 4 1 „ cis: T 
den, in Philoſ. Tranſact. N. 237. from the Ob-| INSINUATION of a il, in the Civil perle 
ſervations he had made about the true Origin of Law, ſignifies the firſt Production of it, or the ente 
Caterpillars, concludes very well; (1. ) That we leaving it Penes Regiſtrum, in order to his Pro- be c⸗ 
-ought not to believe chat any Inſects are bred of | bate. | "AE if the 
Corruption, and not ex Ovo, only becauſe we INSTALLMENT, is a Settlement or ſure Al 
cannot diſcern the p. Manner of their | Placing of any Perſon in his proper Place: See ten N 
Propagarion ; becauſe there are and may be | 20 Car. 2. c. 2. tis ſometimes confounded in the con, 
more Diſcoverigs made of that Kind acci; | Law with Abatement : The Word is chiefly. uſed ducti 
dentally, where the Proceſs is nor viſible to the | for the Induction. of a Dean, Prebendary, or o- IN 
naked Eye. (2.) The Female Iaſects of all kind | ther Eccleſiaſtical Dignitary, into the Poſſeſſion ful 7 


of Flyes and Burter-flyes do put their Spawn 


of his Stall, or Proper Seat, in the Cat 
| | . . Church 


2 
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Church to which he belongs. Tis ſometimes 

led Inſtallat ion. Hwy 
ws INSTAURUM, is uſed in old Deeds for a 
Stock of Cattle and was commonly taken ſor 
the whole Stock upon a Farm; as Cattle, Wa- 


bandry. So Inſraurum Eccleſie was uſed for the 
Books, Veſtments, and Utenſils belonging to a 
Church. And Inſtaurate Terra was Land ready 
Kock d with all things neceſſary for the Ule of 
the Farmer. Inſtauratio is often uſed in this 
{ence by our old Hiſtorians and M. S. | 

INSTITUTION, is the Act of the Biſhop vr 
one Commillioned to Act for him; whereby a- 
ny Clerk is inveſted with the Spiritualties of a 
Rectory or Vicarage, 

The Clerk kneels down before the Biſhop 
while he pronounces the Words 'of Inſtitution; 
(Ioſtituo te Rectorem Eccleſia de A. B. cum Cura A. 
nimarum, & accipe Curam tuam & meam ) and 
the Clerk holds the written Inſtrument, with the 
Epiſcopal Seal annexed, in his Hand during the 
1 But the Clerk muſt have Induction 
after this, without which he hath no Right to his 
Temporalties, if the Benefice be not a Donative. 

Before the Clerk is Inſtituted he myſt ſubſcribe 
the 39 Articles of Religion, in the Preſence of the 
Ordinary (or his Subſtnute:) And the Ordinary 
is not bound ro Offer them, but the Clerk is to 
offer to Subſcribe them; and he muſt Subſcribe 
tem without Reſerve, Exception or Qualifica- 
non, or elſe his Inſtitution is ipſo facto void and 
null; and the Church is ſtill vacant. | 

Ar the {ame time the Ordinary tequires the 
Clerk to ſubſcribe thie other 2 Articles mention d in 
Can. 26. about the Queen's Supremacy, and the 
Lu fulneſs and Uſe of the- Li : 

The Clerk muft alio before rica ſon fabſcribe 
w that Part of the Declaration enjoynd by rheACE 
of Uniformity, 14 Car. 2 c. 4. Viz. I will conform 
v the Liturgy of England as by Law eſtabliſhed, 

Before In/titutiop he muſt alſo the Oaths 
mentioned in the 1ſt. Stature of Wikigp: and Mary, 
c.8. in ſtead of the former Oaths of Allegi ance 
and Supremacy, required by Stat. 1.'Eliz. c. f. 

And then he muſt take the Oath againſt Simo- 
ny, enjoyn'd by Cen. 40. and the Oath of Cano- 
wcal . All this before Inſtitution. _.. 

And he is to bave Certificates given him of his 
Subſcribing che Denlaration, contain'd in the Act of 
Uniformity, in Eg in a diſtin Inſtrument, 
under the Hand and Seal of the Biſhop ; and of 
his other Subſcriptions and Oaths in Latin, 

The Clerk ought zo have, by all means, Wir- 
neſſes of his Inſtitution, his taking the Oaths, 
making Subſcriptions „Sc. and therefore he 
ſhould deſite { zelent to write their Names 
on the Back of his Jn ents ; and make Me- 
morandums wha, 887 are, and where they liv 

The Church, by Inſtitution, is full, againſt a 
terlons but the Queen; and the Clerk by it may 
enter upon the Glebe, and take the Tythes; but 
be can ot Le op Sraut them; not Sue for them, 
if they are reſuſeg 40 be paid. | 

After Inſtitution the Clerk is to receive a writ- 
ten Mandate from the Ordinary, to the Arch-IJea- 
con, or other 7 Perſon, in order to his In- 
duct ion; which lade. 2 8 

INSTRUMEN FS. Beſides che ſeveral uſe- 
ful Inſtruments, both Mathematical and Mecha- 


Dreesen 


| 
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gons, Ploughs, and all other Impliments of Hu f- 


— . — 


Names in this Volume and the former; I bave 


at the End of this Volume given you the Figures 


and Deſcriptions of ſome others, which are not 
| only very and Accurate, but in a great 
meaſure alip New and Non - de ſcript. 

INSULATA Columna, in Architecture, is 4 
Pillar which ſtands alone, like an Iſland, as it 
were; in the vaſt Ocean of the Air. Evelyn's 
Parallel: : 

INSULT, is a Word uſed in the Military Art, 
for attacking any Poſt with open Force, without 
uſing Trenches, SapPs, or — common Ap- 
proaches. I is uſual to Inſult thus the Counter- 
ſearp of any Place; that they may not give the 
Enemy time to fire their Mines, which they have 


preparegy got 
NSUPER, is a Word ufed by the Anditors of 
the Exchequer : In their Accounts they fay, So 
much remains Inſuper to ſuch an Accountant : 
Thar is; So much rethains due on ſuch an Ac- 
count. | | 

INTAGLIO'S are Precions Stones engraved 
with Heads of Great Men, or Inſcriptions, &c. 
ſuch as are oſten ſer in Rings, or Seals; 


formetly uſed for Twilight. In the North this is 
called in ſome places Day-light's Gate; and in o- 
thers berwixe Hawk and 1 In FHexeford- 
ſhire tis called cotruptly Muck-Sbade, i. e. 
Mocl-Shade. 5 | _ | 

INTERDICT, was a Cenſure formerly in- 
flicted by Biſhops or Ordinaties in Times of Po- 


pery ; farbidding all 7 5 and i ine Of- 
tices (except Baptiſm ro Children, and the Sa- 
crament of the Euchariſt, and Exſtream Utction 


at the Point of Death) to be performed within a- 
ny Pariſh, Town, Country, or Natiaf ;, and 


to be preſent at Divine Service in "any othe 
place. This Cenſure was commonly Nidicted 
on a Pretence that the Privileges of the Church 
had been violated by the Lords, Magiſtrates, or 
Princes of any Place or Nation. In the Re 
gur King Jobn this Kingdom lay under. a Pa 
Interdict for above fix Years N : It began 
A. D. 1208. In our Common Law the Word 1 
INTERDICTION is uſed alſo in the ſame 
Sence as in the Canon Law ; where tis deſign d 
to be Cenſura Eceleſiaſtica probibens adminiſtrati- 
onem divinorum: And thus tis uſed 24 H. 8. c. 12. 
INTEREST. Beſides the Ways 4 
ting Intereſt, both Simple and Compound, which 
you will find in Vol. I, I. ſhall here give you ano- 
ther very plain, eaſie and ready Mertiod, of 
{-ampring all Simpie Intereft and Diſcqunt ; as 
alſo the Way to find the Amou ut or preſent Va- 
lue of any Summ of Money; or of any Arnutey, 
or other Yearly Payment, Ge. for any Term, not 
exceeding an-Hundred Tears : And this from” the 
Accurate and Uſeful Tables of Ms. Fehn Smart, 
of the Ton · Clerk s Office in Lands, And in 
order to this, the following Table of Shillings, 
Pence, and Farthings, reduc d to rhe Decimal farts 
of Pound, are previouſly neceſfary, _ 


8 


ucal, which are deſcribed under their proper | 


INTER Canem & Lupum, was an Expreſſion | 


fc merimesthey prohibited them wirkin ſuch places, 


INT INT 
. — mammogram =. 
| - * * T 7 TT: ; e Gee 
Surrrixes, os <4 FarTHINGS, reduc'd to the 
Decical Parts a. a Poux "SR Moy. | 
| | Decimal | 12 1 „7 | Decimal | | Decims' 
S. | d. Parts of a] [s. d. Parts ofa} s. d. Parts of as. d. Parts of 4 
| Pound. Pound. ? BOG 7 Pound. 1 [4 K Pound. 
I F 970 953 
—|>71.001042||—|- 7.030208] [|-1|-2+[.060417 | |-1 —=97|-090625 
— — .002083(—[C-7 2.03125 -T |-2+[.061458||=-r | 10 091667 
— . 03125 — (23.032292 j-1|-3 [.0625 [-T T104 092700 
— A 04167 [—-8 (33333 1-32 Sh 1109373 
E208 — 87034375  |-1|-3+ [06 525 1 102094792 
— f=. 0625 f—[-8 2.035417 |-1|-3+|.06 111 095833 
— 14. 292-8035458 |-11|-4 808655 —1 144 996975 
— 2 008333 — 4-9 0375 -I |-4+7|-067708 ([ 17 097917 
| —|=25[-009375||—|-9+|-038542] |-1|-45|-06875 . 1114.098950 
—|-2:|-oT04171|—--941-039583] J-1|-43| £69792 ||-2|— |.x 
011458 —[-9 (0625 [-1]-5 J.079833!|-3|— 15 
3.0125 10 [.041667] (-1-57ʃ 0718754 — |.2 
— 1 3013542 104 42708 (1-52. 072917 1.25 
73014583 — 0.04375 [-1|-5+]-073958||-6|—- |.3 
—[|-33].015625||—|104[-044792] [-1]-6 | 075 7 35 
4 016667 — 11 43833 11162 076042 FT” 4 
— 4 017708 — 112 046875 [-C- o- E 
AA 987 [|—|115|-047917 1 7.078125 10 — |.5 
4 1979211048958 17 1.079167 |[|11|— 55 
—|—5 020833], —1[— [03 * - 77 980248 112|—. 4.6 
1—[-571:021875 [|-I|—+/.051042| |-I|-77|.08425 13 _ 65 
2 22917 oss 182914 
— 57 90923938 1 — 7553725 f-1(-8.68333315(— 25 
— 6s 5 1-1 054167 C1 -82[084375 16 —- 8 
— <6 026042 -1|-17; 055208 [= I | - 8:*}.08 41717 — Bg we 
br [027003 ||-1|-15;-05625 | f- 1 -84.086458 180 — . 
—|-631.028125||-1|-18-057292| 1-935 19% „ 
N =7 029167 12 . —1 97 088542 | 95 vd ee 
c 8 R ) 1 
| || "Knowing PEE the Uſe of theſe Desti To 
Bunn of the Ui of the nls Table 25 be wider and die we clown 
What Decimal Part of a Pound is 7 a. ? Aer Ku 
Look in the Table for 7g and even with it oy Sue ImereHt. | 
you will . find 29167, | ich is the Decimal 
required. "The Tear Intereft of any Sum of Morex ' 
has, by onl AN the Principal Sum 0 


Whar Decimal Pi of « Poind is. 175. 6 d. th 
Vou will find rhe: Decimal of 19:5. to be. 85, 
and the Decimal of 6d. to be. o25 ; which ad- 
ded, makes 875, and anſwers the Queſtion, | 


Whar i is the Value of this Decimal 9375 in 
Shillings, Pence, and Farthings > 
Look in the 2 and you will find it to be 


15, 10 d. 27 


Nore, If y you cannot find in the Table the ex- 
act Decimal ſought for, take that which is 


neareſt to it, and you can never err above 
half a Farthing. i 


art of the Key of Intereſt: For 
Decimals ist ee i 
‚ Bente 2 | 


a: What 6 1 ene Intereſt of 75 Pound: for one , 
Tee, at the Rate of 61. pet Cen. one 


e Hundredth 
te Product i in. 


75 = Principal. 


© 206 = the Hundredch part cof 61 : 
"ry 


4:50 s the Product; which is 4 10 oo 
„ In a 1 


5. I eb 97 2. . 


— _ 


—— . 
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rly Intereſt of 157 J. 19 5. 6 d. 
5 U per Cent. ! b of 


. 


the Decimal for 157 J. 17. 6d. 
Hundredth part of 5 Pounds.” 


is the Decimal) anſwering to 


157.875 is 
.05 the 


1.39375 which 
71. 17. 103d, 
157 J. 17. 6 d. for one Yearat 51, 


Cent. 


And ſo fora any other Rate or Sum whatſoever. 


When thus the Intereſt for one Year is found, 
ride it by 365 the Quotient will be the Intereſt 
r one Day. | 
Thus . oi being the Intereſt of one Pound for 
ne Year ; if you Divide that Decimal by 365 
ontinuing the Work as long as you pleaſe) you 
n have .00002739726028, £c. —— for a 


orient 3 which will be the Intereſt of one Pound 
Ic one Day ; and at one per. Cent. 
Then will this Decimal .o00027, c. found as 


rincipal, the Number of Days, and the Rate of 
1-2, become of irſelf an Intereſt Table for 4- 


oe, 


Example. 


the Inte of | 


ore; if you Multiply it continually by the 
Sun of Money, for any Time, and at any 


| | 


The Intereſt of one Pound for one Day, at 41 
| Rates, from t, tolo per Cent. 


| .oooo82191781 
— . 000109589044 
ooo 36986301 | 
000164383562 
.oo0191780822 | 
.ooo219178092 
000246575342 
10 — — . 000273972603 
6. N 


9 — — 


| 
And when thus the Intere#t of one Pound for 
one Day, and at any Rate, is found; Then that 
Intereſt multiplied by 2, 3, 4, 5, 6, 7, 8, and 9, 
Se. 2 the Intereſt of any Sum of Money, at 
the ſame Rate. | 


Take an Example at 3/1. per Cent. 


Intereſt of 1 /. for one Day, is. ooo08219178 
2 — — 00016438356 
3 — — .00024657534 
4 — — .,00032876712 
5 — — ,00041095898 
6 — — ,00049315068 
7 — — ,00057534246 
| 8 — — ,00065753424 
9 — — .00073972603. 


— hh 
— 


nat ts the Intereſt of 1501, for 365 Days," at 
|, per Cent.? 


,c0002739726028 
wo 

200 

365 


— 


410958904 


150000000033000 


ooo 98000 Which Decimal gives the 
| Anſwer near enough for any 
Uſe, to be 9 Pounds. 


By the fame Rule .o2 Divided by 365, will 
we in the Quotient the Intereſt of one Pound for 
ne Day, at 2 per Cent. and .oz Divided by 365, 
ill do the ſame at 3 per Cent, And thus theſe 
unbers following were | 


y 


| 


And then tis eaſie to find, that the Intereſt of 
l. being, as before, .oooo82, Sc. Thar of 


10 will be .000822* 
100 — — ,co8219 
1000 — — ,o82192* 
10000 — — Y21918* 
100000 — -- 8.219178 
1000000 —- 82.191781 


Becauſe moving the Point of tion ſtill 
one Place nearer to the Left Hand, Multiplies a- 
ny Decimal by 10, roo, looo, Cc. as is ſhewn 
under Deci mali. 

And thus the following Tables of Daily Inte- 
reſt were made. r | 


The Reaſbn of the Stats above, ſer to ſome of | 
the Numbers, is only ro ſhew that in the Con- 
traction of a Decimal Fraction ro fewer places, 
it is proper to add one to the laſt in d, 


| 


11 


Figure tetain d, 
when the next Figure to it, which Þ cmined 
exceeded 3. | 


INTEREST 


—— 


INT INT 
INTEREST for One Day, at 15 4, 3, and 6 Pound per Cent. 
per Anmem. 

At 3 l. per — At 4. per Cent. per An. 4. 57er Conn per An At FT per Cent. . per 4s 
Principgl, " Intereſt, | | Principal. | Intereſt. Principal. | Theereft. || Principal, | Intech 
10000000 | 821.9178 | 10000000 1095. 8904 10000000 1369. 8630 || 10000000 1643.9107 $356 

9000000 | 739.7260 9099990 986.3014 9000000 _ 8767 9000000 1479.42 
8000009 | 657.5342 8000900 | 876.7123 8000000 1957 095-890 || 8000000 1215 068 
7000000 | 575.3425 7000900 | 767.1233 7000000 9241 7000000 1150s 
6000000 | 493.1507 6000000 | 657.5342 6000090 827 9178 6000000 | 986.3014 
5020000 | 410.95 89 5000900 | 547.9452 5000000 | 684.9315 50000 | 8219176 
4000000 | 328.7671 |! 40Oοοοοẽ, 438.3562 4000000 547-9452 4000000 | 657.5242 
3002000 | 246.5753] 3000000 | 328.7671 3000000 | 410.95 89 3000000 | 493-1507 
2000000 | 164.3836 || 2000000 | 219.1781 2000000 | 273.9726 || 2000000 | 328.761, Wil : 
1000000 | 82.1918] 1090000 | 109. 9 1000000 | 136.9863 1000000 464.3830 
73.9726 9500850 98.6301 Oοοο | 123.2877 90000 | 1 
— — 335 | SO 5.6712 { 992050 | 109.5890 800000 19796 
| 720000 57.5342 700000 | 26.7123 + 700000 995.8904 700000 2 
600000 | 49.3151 600000 | 65.7534 1 1600900 82.1918 600000 5 «6301 
500000 | 41.0959 500000 | 54-7945 || 500000 | 68.4932 500000 92-1918 
400000 | 32.8767 400000 | 43.8356 400000 34.5945 go0000 | 65,7524 
309000 | ' 24.6575 || 300000 . 32.876 || 300000 | 41.0959 300000 | 49.3141 
200002 16.4384 200000 21.9178 200000 27.3973 200000 32.8767 
100000 | 8.2192 100000 10 9589 10000 | 13.6986 ___ 100000 16.4384 
900 7.397 90009 9.8630 oOo 12.3288 90000 14.794 
82000 +: 75 : 80090 | 8.7671 80020 10 9589 80000 | 1 32 
70000 5.7534 70000 7.6712 70000 9.5890 70000 —_ 
60000 4.9315 60000 6.5753 60000 8.2192 60000 630 
52000 4.1096 500CO 54795 50000 6.8493 500 2197 
40000 3-2877 40000 4+3536 40000 5.4795 || - 40000 6.573 
30000 2.465 8 30000 3.2877 30000 4.1096 30000 4-9315| 
20900 1.6438 20000 2.1918 20000 ] 2.7397 [ 20000 3.20 
100 8219 || 1000 1.0959 10009 | 1.3699 || 10000 1.643 
9000 «7397 9009 -9563 ||, 9000] 1.2329 9000 1.4% 
| 8000 6575 8200 +8767 YOOO 1.0959 8000 1.3161 
7000 5753 7200 +7671 7000 95 89 7000 1.1507 
6000 4932 6000 +6575 6000 +8219 6000 «986; 
5000 4110 5000 5479 5000 +6849 5000 +219 
4000 3288 4000 [ 44384 4000 +5479 4000 6575 
3000 +2466 3000 3288 3000 4110 3000 «4931 
2000 +1644 2000 +2192 2000 +2740 2000 +3286 
1000 0822 1000 2098 1000 1370 1000 | «164 oy 
1 0740 900 986 900 1233 1475 
4 900 065 8 800 0877 800 «1096 7 foo 1316 
700 0575 700. 0767 700 «0959 700 1151 
600 0493 600 | +0658 600 0822 600 0905 
i .5OQ 0411 | 500 0548 500 0685 509 ohn 
400 0329 400 0438 | 400 0548 409 064! 
300 +0247 300 0329 300 0411 300 0493 
„else 0166 | 200 0219 200 +0274 200 «0329 
Yon 108 : 082 2 | | 100 | 0110 | 100 0137 10 0164 — 
2 "go 1 0074 ö 1 go . 0099 | 90 0123 90 014 
er 1 4 885 80 —_ 80 01 — 80 010 
Be JO-x _ 70 .009 70 O11 
rt 2 * 049 : 80 0066 60 0082 60 2 
50 0041 50 005 5 50 0068 50 0991 
40 0033 40 044 40 0055 40 O 
30 0025 30 0033 30 0041 30 00e 
20 0016 | 20 0022 20 0027 20 «0033 
19 «0028 101 0011 10 00¹4 10 0016 3 
9 007 9 «0010 I 0012 9 
8 «C007 8 OOO 0011 8 
7 «0006 7 0008 7 0010 7 
6 «0005 6 «2007 6 0008 6 
5 «0004 5 «0005 5 07 91 
4 0003 4 f 4 0005 4 
£3 - «0002 3 0003 3 +0004 3 
NE TY «0002 2 0002 2 0003 2 
1 «0001 | I «0001 I 000¹ I | — 
INTEREST |_ 


[INTEREST for One Day, my 2, 9, and 10 Pounds per Cent. 


per » Amme * 


17 gr Gempr r 4. &l. per Cent. per An [a Te ab 10ʃ. N 727 * 
pal Intereſt, Principal. Intereſt. Principal. _ Intereſt, Principal. lotereſt. 7s 
1917.8082 | | 10009000 2191.7805 | 10000000 | 2465-75 + 4 100090000 2739-7260 
1726-0274 9000200 | 197 2.6027 200000 2219. 1781 [[ 9200000 | 245.7534 
11342466 9000 1753.4247 000000 1972.6 7 8000000 2191. 7808 
1344-465 700000015 3442466 7000000 1726, 0274 7000000 | 191 7.3082 
11506349 6500000 | 1315.68 6000090 — 1643.8356 
958.9041 5000000 1095 8904 [ 5000000, 1232. 8767 5000000 1369. 8630 
767.1233 4©0c000O | 876.7123] 4000000 986.3014 4000000 1995. 8904 
575.3425 3020000 | 657.5342 3000000 | 73947260 3000000 || 821.9178 
333.5616 2000000 ] 438.3562 2000000 | 493.1507 2000000 | 547-9452 
191-7 -7308 10950co | 219.17841-i| |" 1000000 246.5753 1000000 | 273.9726 
172. 26527 900200 | 197. 2603 goooo? 221.9178 Oοο ' 246.5753 
$0000 | 153-4247 800000 | 175-3425 800050 [197.2603 [ * 800000 | 219.1781 
722000 134.2466 700000 | 153.4247 700000 | 172.6927 700000 | 19147808 } 
&:0000 | 115.0585 600000 | 131.506 600200 | 147.9452 600000 | 164.3836 
£02000 95.8904 500000 | 109.5390 500000 | 123.2877 500000 | 136.9863 
450000 | 76 7123 400000 | 87.6712 400000} 98.6301 [[ 40000 | 109.5850 
200000 57.5342 300000 65.7534 300000 73.9726 300000 82.1918 
200002 | 38.3562 £00000 43.8356 200000 | 4943151 200000 | 5447945: 
100000 | 19.1781 100000 | 21.9175 100000 24.6575 100000 [27.3973 
goooo | 17-2603 go000 | 19.7260 goooo 22.1918 goooo 246375 
82000 15.3425 80000 17.5342 80000 19.7260 $0000 N | 
13. | 19.1781 
g 
| 
| 


017 19 «0020 9 9 025 | A 
4 £015 8 0018 8 oo 20 8 0022 | 
7 0013 7 015 7 0017 7 0019 | 
6 «OO1 2 6 0013 6 0015 6 0016 | 
" 0010 5 00¹¹ 5 0012 5 0014 | 
4 «0008 4 «COOg 4 0019 o 0011 
1 3.7 3 Do 3 0008 | 
2 .COC4 2 «©0004, 2 COC5 | 2 oO | 
I oo | | I «202 I 0002 1 0003 
n 
8. The 


— >< — —— — 


— 
IS 


"IN T 


— —_ 
* 
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The Uſe of the preceding Tablen. The Integeſt for one Day of 1oogoo is Tm £ 
| | 10000 f 

When the Intereſt of any Sum of Money is | | ies 15 1.6 n 
required for any Number of Days; Multiply the 70 is © hi 
Principal Sum by the Number of Days ; and the | = — —— f 
G of that Product for one Day, anſwers the | Principal 116070 Int. 150 8 
ueſtion. | | 2 — — | 


For, the Intereſt of one Pound for one hundred | 25 
Days, is equal to the Intereſt of one hundred ' Anſwer 19 /. 1 4. 754. ; 


Pounds for one Dar. | And thus, by theſe Tables, the Intereſt of, 
' Example. | Sum of Money, for any Time, and at any] 
ä of Intereſt, from 3 J. to 10 J. per Cent. per 4 

ound. | 


What n the Intereft of 263 1. for 438 Days, at | is readily f. 


6 |. per Cent. per Ann. ? 
| For the more eaſie finding the Numbe; 
265 J. Multiply'd by 438, (the Number of | Days, from any one Time given, to any oy 
Days) the Product will be 116070 J. the Intereſt | the following Table is made, 
of which Sum take out of the Table of 6 J. per | 
Cent. thus; 4 | 


— 


* 


The Number of Days from any Day in any one Month, to the ſame Day in any other Mont, 


romſjanuary| Febru. | Marcn April 


Tog Aug. 212 Pep. 212 Oct. 214 Nov. 214 Dec. 214/Jan. 214 Feb. 215 Mar. 2 12 Apr. 212 May 212|ſune 2121u 


Alan: 355 Feb. 365 


May | June | July. |Augult | 
Feb. 31 Mar. 28 Apr. 31 May 3ojJune 31jJuly 30[Aug. 31]Sept. 310 Oct. 320 Nov. 310 Dec. : ſas 
Mar. 59 Apr. 5% May 61/June 61ſJuly 61jAug. 61ÞSept. 62 Oct. 61 Nov. 61 Dec. 1IJan. 611k 
Apr. May 89 June 92/July 9 Aug. 92 Sept. 92 Oct. 92 Nov. 92 Dec. gifſan. g2ſteb. 92 l 
May 120ſJune 1200 uly 122 Aug. 122 Fept. 1230 Oct. 122 Nov. 123 Dec. 122 [an. 122 'eb. 1230 Mar. 1 20,4% 
une 151/July 150 Aug. 1 585755 Oc. 1530 No. 15 Dec. 153|ſan, 153 Feb. 1530 Mar. 15 10A r. 151M; 
uly 1810 Aug. 181 Sept. 184 Oct. 183 Nov. 184 Dec. 1830[an. 184 Feb. 1840 Mar. 18 10Apr. 182 ay 18 lh 


Sep. 243 ct. 242 Nov. 245 Dec. an. 245 reb, 245 Mar. 243 — 243 May 242 lune 243 uly 24 20A 

Dec. 275/J[an. 275 Feb. 270 Mar. 2730 Apr. 234 May 273 [une 273ſfuly 2720 Aug. 223 Perf 

E. eb. 306]Mar.304|Apr. 304 Ma "ED zoꝗſſuly 303]Aug.304/Sept.304/04 

eb, 337]Mar.334 _ 335] May 334]June 335 July 334[Aug.334/Sept.335/Oct. 334% 
Mar.365]Apr. 365]May 365JJune 365[July 365;Aug.355[3 


| Oct. 273]Nov.273 
;Nov.304 Dec, 303 
Dec. 334[Jan. 334 


and at any Rate of Intereſt, thus, 


This Table ſhews the Number of Days, from | 1. To find the Annual Diſcount of one Pound 
any Day in any one Month, to the ſame Day in | at 1 /. per Cent. Divide ,o1 by 1,01 If A 
any other Month; as, from the 1ſt, 5th, 1oth, | 2 per Cent. Divide . oa by 1.02 Ar 3 per Cent 
or 20th of May, to the iſt, 5th, 1oth, or 2oth | Divide .03 by 1.03 Gc. and the Quotients wil 
of November, is 184 Days: Which is thus | be the ſeveral Diſcounts required, 
known. . 

I find May at the Head of one of the Co- Thus the Diſcount of one Pound for one Year, 
lumns; and looking down that Column, I find | ax 
November, and even with it 184. J A 


But if the Queſtion is from the 5th of M, 1 per Cent, 009900990099 
to the 1oth of November, I muſt add 5 ; and the 2 — — 019607843147 
Number of Days will be 189, On the contrary, 3 — — 4029126213592 
if it be demanded from the 1oth of May, to the 4 — — 4038461538462 
5th of November ; 5 muſt be Subtracted, and the | 5 — — 047619047619 
Number will be 179. And thus any Number 6 — — ,056603773585 
of \Days, nor exceeding a Year, are found by 7 — — 065420560748 
Inſpection. 1 8 — — 0740740740 

f the Time exceed a Year; as from the 10th 9 — . 
of May 1706, to the 1oth of November 1707 ; 10 — — ,090909090909 
add 365 to the Number found in the Table, and | : | 3 
the Anſwer will be 549 Days. And then the Diſcount of 1 . being Multip!y'd 


by any Principal Sum, the Product will be tt 
And as you may thus very cafily, and accu- Annual Diſcount of that Principal. 
rately enough, Solve all Queſtions and Caſes of | 


Simple Intere#t ; ſo he next ſhews * to find Example. 
| M Ti 
the Diſcount of any Sum © oney or any 1me, What is the Diſcount of 100 J. at 61. per Cent. 


per Annum ? 


,05660, 


1 not do. vs 


ve) and ar the aforeſaid Rares, being Divided 
365; will give the Diſcounts for one Day, at 
fame Rates; Viz. 1 


The Diſcount for one Day at 


1 |.perCent.,00002712.6000 

2 — — oo (3720118 

3 — — .0000797978345 

4 — — 000195374978 
5 — — .,ooo130463144 
6 — — 000153078832 
7 — ©” 000179234413 

8 — — ,000202942669 


The ſeveral Diſcoriars of 1 J. for ond Year (as | 


. And when thus'the Diſcount of one Pound for 
one Day, and atany Rate, is found ; if you Mul- 


— that A 2, Jun; 5, 6, Se. it will give the 
iſcount of an Money whatſoever 
the ſame Rates as x 


Examples at 3 per Cent. 


The Diſcount for one Day of 


11. is -- ,000079797845 < 
2 — — 00159395691 | 
Z — — 000239393526 
| 4 — — 000319191382 
. 5 — — "000398989227 
6 — — ,000478787073 
7 — — o00558584918 
8 — — ,000633332764 Wh: 
9 — — .0o90718180609 , 
30 <= oo 73s : << 
t00 5 = co797996g346 |: conn; 
100 — = ,079797845458 
h | &c. 


And after this manner the following Tables of 


29 — — 000226215911 Diſcount are framed. 
10 — — . 000249066002 ? 
Year, 
Vol. II. 82 DISCOUNT 


7 


— — — N — 
INT INT. 
DISCOUNT for One. Day, at 3, 4, 3, and 5 Pound per Cem, | 
per Anmm, © 
EEE 4 17 per Cent. per An. [Ar Foo Gon EE At 67 r ay 
Principal. | Diſcount. Principal. Diſcount. Principal. Diſcount. Principal. Diſcoun, 
10000 | 797-9785... | 10000000, 105 3.7408 10000009 13046314 10900000 15504788; 
gooo000 | 718.1805 || 9000909 | 945.3667 000009 174.1683 1395. 20) 
8ooOοοο | 638.3828 8000000 | 842.9926 000000 | 104347052 1240, 530 
7000000 | 553.5849 7000000, 737.6185 7000000 | 913.2420 7000000 1085. 551 
6000000 | 478.7871 6000000 | 632.2445 6000000 {| 782.7789 [ Govoboo | 930474 
5050000 | 398.5892 || 5999900 | 526.8704 || 5000000 | ©52-2157 IN 579099 | 775-394 
4000000 | 319.1914 || 400 421-4963 4000000 | 521.5526 4000000 | 620.314 
23002000 | 239. 3935 3000000 | 316.1222 3000000 | 392-3394 || 3990000 465.236 
2000000 9.59537 || 2000000" 210.7482 2000000 | 260.9263 2090000 310.155 
1000000 35 7978 || 1000000 183-3741 1099000 |. 13944631 || _ 1299000 155.07 
. 51 -71.818r | 200 | 94.8367 gooooo | 117.4168 920009 | 139.570 
$00000 63.8383 || $c0000 | 54.2993 02020 104.3705 800000 | 124.06z1| 
700000 | 55.8585 - 700000 73.7619 700000 | .* 91-3242 [| -: 799000 | 108, $5552] 
S000 47.8787 || Sooo | 63.2244 600500 78.2779 600000 | 93. 04% 
500000 29 8989 5000 52.6870 500000 65.2 16 500000 77. +5394 
400000 31Gigr || -400000 42.1496 400000 52.1 I 400000 2.0316 
300000 | 23-9894 300000 31.6122 300000 | 39.1359 || 300000 | 46.5236} 
200009 15-9596: 200000 21.0748 200000 26.0926 200000 31.015 
100000 7-979 LOOOOO | 10.5374 I0000O _13.0463 || 100000 13. 0% 
| 90000 7.1818 — 4 9.4837 11.7417 90000 13.9701 
— 6.3838 0000 8.4299 $0090 10-4371 | 80000 12.400 
0 5.5868 [ 70 23762 70000 | 941324 70000 10.85 
60000 4.7879 600 6.3224] Sooo 7.827 60000 | 9.30% 
$0000 3.9899 50000 5.2687 $0009 6.5232 | $0000 7.7% 
40000 3.1919 40000 4.2150 40000 5.2185 \f $0000 6.2031 
30000 2.3939 30000 3.1612 30000 3.9139 30000 465 
20000 1.59 20000 2.1075 20000 2.6093 | 20000 3-101 
10000 7980 19090 1.0537 10000 1.3046 10000 1.500 
. 9000 9484 1.1742 9000 1.39657 
I £284 8200 8430 — 1.0437 8000 1.2406 
7009 5536 7-200 7376 7000 «9132 7000 1.08; 
— 4788 6000 6322 6000 7828 6000 9305 
5000 +3990 5000 5269 5000 6523 5000 77% 
4000 3192 4000 4215 4000 +5219 4000 +620} 
3000 2394 3000 3161 3900 3914 3000 «4652 
2500 1596 2000 2107 2000 «2609 | 2000 +310! 
1000 0798 1000 104 [ 1009 435 1000 55 
0718 90⁰ 0948 90⁰ 1174 1395 
900 0638 800 +0843 800 1044 850 120¹ 
700 0559 700 0738 700 913 700 1096 
600 0479 600 0632 600 0783 600 0970 
500 0299 500 0527 500 «0652 500 07% 
400 0319 400 «0421 400 522 400 002 
300 0239 300 0316 300 0391 300 «046 
200 0160 200 02¹¹ 200 +0261 200 0310] 
100 0080 100 0105 100 0130 100 01g 
1 0072 90 0095 90 0117 90 «OW 
1 80 2 80 0084 80 0104 80 „Ol 
70 005 70 0074 70 0091 70 olg 
50 .0040 50 005 3 50 0065 50 00 
40 0032 40 042 40 005 2 40 0002 
30 0024 30 0032 30 0039 | 30 O 
20 0016 20 0021 20 | 0026 20 0031 
19 0098 10 001 10 00¹3 10 00¹⁰ 
co 0009 0012 0⁰¹4 
8 — | 8 008 8 0010 4 ,c012 
7 0006 7 0007 7 .0009 7 00¹¹ 
6 0005 6 «0006 6 0008 6 «0009 | 
5 0004. 5 0005 5 0007 5 .coo8 | 
4 . 0003 4 0004 4 0005 4 ,0006 
3 0002 3 0003 3 Oo4 3 ,0005 
2 oo 2 002 2 | +0203 2 £0003 
| I .©OOL | I ooo || I «©9001 x} - an 
; DISCOUNT 
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by 


[ 
' 


| 


/ 


rr th. Att. « ata. FR DL” | 


— 


IN 


At 
5 
2 


7 


— 


8 — —— ft * 
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DISCOUNT for One 


Day 


4 


3 at 7 3 8 7 
per Anmum. 


* - _ * 


* 
- 


> —— lis. Mie 


— —u— 


9, and 10 ter Cent. 


17 


| 


At 7 l-per Cent. per An.] At 8 |. per Cent. per An. 49 per Cent. per An At ol. per Cent. per An. 
Principal. | Diſcount. rincipal. Diſcount. Principal. Diſcount. | Principal. | Diicount, 
1 202000 17923441 d 1000 2029. 4267 10000000 2262.1591 10000000 2490. 560 
9090029: 1613. 4097 2090000 1826.4840 203549432 9000000 | 2241.5940 
8000000 1433-8753 002900 1623-54 & 8000000 1809.7273 , | 8000000 199245250 
7000000 1254. 6409 | 7000000 1 2 7 7000000 1583.5 114 7090000 | 174344620 
65-5000 1075. 4005 6000000 | 1217.6560 6000000 | 1357.2955 6000000 | 149439609 
5020000 896.1721 5000000 1014.7133 5000000 | 1131.0796 |} © 5000000 124.3300 
4500000 | 71649377 4000000 811.7707 4000000 | 904.5636 [ -4200000 + x42 5 
229000 | 537-7032 || 3000000 | 608.8280 || 3000000 | 678.6477 || 3000000 | 747.1980 
; 2:50000 | 358.4688 2000000 | 405-885 3 2000000 | 452.4318 2000000 | | 498,13 20 
46-0000 179.2344 190000 | - 202.9427 || 1000000 226.2159 | ___ 1900000 } 24942660} 
"05-000 | 181.3110 9850 182.6484 900000 | 203.5943 900000 } 224.1594 |: 
20009 | | 143-3875 || - 860000 | 162.3541 | _ — — 197.2100 
- 702000 | I2544641 [[ Jeop þ 142.0599 00000 #3511 00000 | 174.3402 
600000 2 — Ga0000 | 121.7656 600000 | 13547295 600000 | 149.4396 
$0500d 89.6172 500000 | 101.4713 500000 | 113.1080 500000 | 124.5330 
452009 71.5938 400000 | 81.1771, 400000 90.4864 400000 | 99.6264 
200000 | 5347703 300000 | 60.3828 || 300000 67.5645 300000 | 74.7198 
2:0000 | 33.8469 200000 40.5885. | | 00000. 3: ., $5-2039 200000 | 49.5132 
10000. 47234 100000 | 20.2943 [ 100 22.6216 00 | 24.9065 
— 5000 16,1311 9000 | 18,2648 || 90000 29.3594 90⁰⁰ | 22.4159 
$2000 443368 _y 80000 | 18.0973 || _' 80060 | 19.9253, 
70000 | 1245464 79000 | 14-2060 70000 | 15.8351 |} 70000 | 17.4346 
60000 10.7541 60000 12-1766 60000 | 1345730 | 60000 14.9440 
50000 8.9617 50000] 1041471 | 50000 | 11.3108 50000 12.4533 
40000 7.1694 4000 8.1177 40000 9.0486 40000 9.9626 
30000 | 5.3770 30000 6.0883. 30990 6.7865 ||, 39000 | 7.4720 
20000 3.5847 20000 | 4089 20000 | 4+5243 |} , 20000 4.813 
10000 1.7923 10000 29294 10000 EE... | 10000 2:4907 
1.6131 g000 1.3265 .9000 2.0359 N 2.241 
70 1.2546 7000 1.4206 7000 1.5835 6 7000” \ 147435 
6000 ,| | 1-0754 6000 1.2177 6000 1.3573 | 6000 1.4944 
8962 5000 1.014 5000 I-1311 || . $000 1.2453 
7169 4000 8118 || 4000 «9049 || 4200 9963 
5377 3000 6088 3000 «6786 \ 30⁰⁰ $7472 
*3535 2000 | «4059 2000 «4524 - 2000 4931 
+1792 1000 | © 42029 1000 2262 [. 1000 2491 
1613 9⁰⁰ 1826 9⁰⁰ 2036 goo 2242 
1434 800 1624 800 — 800 1993 
1255 700 1421 700 1584. 700 +174 
1075 Go 14278 9 2357 | 550 2494 
896 500 1015 500 | «1131 | 5000 21246 
717 4⁰⁰ 8812 400 0905 | 400 
0528 300 «2609 300 0679 300 0747 
0358 ö 200 0406 200 452 200 ag 
0179 100 0203 100 226 f. 100 0249 
161 90 0183 90 0204 go | 9224 
0143 80 0162 80 0181 80 „ 199 
0125 70 0142 70 0158 q 70 0174 
0108 60 +0122 60 0135 60 |þ 0149 
0 o 50 0101 50 0113 1 50 125 
0072 40 0081 40 . 40 «0100 
. ©0054 30 «0061 30 0068 30 |.  - 0075 
0036 20 «0041 20 0045 20 050 
G «0043 10 +0020 10 «0023 | 10 25 
- ——— —— 
9 0016 9 «0018 9 0020 9 0022 
8 00¹4 8 0016 8 | . 0018 8 0020 
7 0013 7 0014 71 0016 A «0017 
6 «0011 6 | «0012 6 04 6 0015 
5 2009 TP. 5 00'1 | 5 0012 
4 «0007 4 0008 4 0009 | 4 0010 
'Y «0005 3 «0006 3 «0007 4 +0007 
2 «0004 2 +0004 2 .0005 2 0005 
. 0002 14 «0002 I «0002 | I | 00002 
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' The Uſe of the preceding Tables, 


When the Diſcount of any Sum of Money is 
required for any Number of Days, Multiply the 
Principal Sum by the Number of Days, and the 

Diſcount of that Product for one Day, anſwers 


The Diſcount for one Day of 100000 is 


I 3- 507g 
1.35o} 
*9305 


"Ol og 


10000 is 
6000 is 
70 is 


— — — 


| Principal 116070,Diſ.1 — 


Anſwer 18 J. 


the Queſtion. 


Example. 


What nᷣ the Diſcount of 265 l. for 
61, per Cent. per Annum ? 


265 /. Multiplied by 438, (the Number of 
Days) the Product will be 116097 /. the Diſcount 
of which Sum, rake our of the Table of 6 /. per 


Cent, Thus; 


4 


So 1. 1125 S 2 
1.93 1.060 y ' e 
1.0609 bete the aboard — — 
1.092727 Amount (at 31. per 1.127509 PAt the End of che 4th Year. 
122 72 Cent.) will be 1.159274 5th Year, 
1.159274 1.194052 6th Year. 
1.194052 1.229874. QC7th Year, 


And thus Table the Firſt, following, of the Amount of 1 /. is form d. 


The Preſent Value of any Sum of Money, pay- 
able ar the End of any Number, is found by the 
Reverſe of the former Method; viz. by the con- 


433 Days, at 


And thus by theſe Tables, the Diſcount of ,. 
ny Sum of Money, for any Time, and at any 
Rare, from 3 J. to 101, per Cent. per Ann. is found 
readily, . , 


Compound Intere . 


| The Awount of any Sum of Money in any 
Number of Years, at Compound Intereſt, will be 
always had by the continued Multiplication d 
* . by 1. og, - the Rate of Intereſt be 
34, per Cent. By 1:04, if 4 J. per Cent. By 1. 

| if the Rare be 61. Fer Cone! Ge. 22 


tinued Diviſion of the Principal by 1.03, 1.04, 
1.05, 1,06, Ce. according to the Rate of Inte 
reſt is 3, 4, 3 or 6 J. per Cent. | 


„ 90874 Ciſt Year. 
— - 942596 2d Year. 
' , «942596 | Divided by 103; the | 915142 3d Year. 
15142 Fpreſent Value (at 31.4 .888487 *Payable at the End of the 4th Year. 
888487 per Cent.) will be 862609 5th Year. 
862609 2 837484 l | 6th Year. 

837484 L 8130923 (Ith Vear. 


4 And thus che Second of che following Tables may be form d. 


The Amount of any Annuity or other Vearly 
Payment, in any Number of Years, at 3 J. per 
Cent. per Ann. Compound Intereſt will be found 
thus : | 

Multiply the firſt Yearly Payment by 1.03 
(when as in this Caſe, the Rare of Intereſt is 3 /. 

Cent. Otherwiſe by 1.06, Sc. whatever that 
bo) and to the Product add the ſecond Tearly Pay- 
ment; which Addition will give the Amount in 
two Years : Multiply that Amount again by 1.03, 
106, Sc. ard to the Product add the third Year- 
ly Payment; which Addition will give the A- 
mount in three Years, &c. } 


Example of 1 1. per Ann. at 31. per Cent. 


Firſt Yearly Payment 1 J. the Amount in 1 Year. 
Mulriplied by 1.03 


1.03 
Second Yearly Paym. 1. 


— 


2.03 Amount in 2 Years, 
Multiplied by 1.03 


— 


2.0909 


Third Yearly Paym. 1. 


= 


3.0909 Amount in 3 Yes. 
- - 1,03 


Multiplied by 


3.183627 
I, | 


Fourth Yearly Paym. 


* 


4.183627 Amount in 4 Yeaty 


C. 
And thus the Third Table following is con- 
ſtructed, | 


The preſent Value of any Annuity, or otht! 
Yearly Payment, to continue any Number 
Years, is thus found. 

Find the * Value of that Yearly Sun 
payable at the End of 1, 2, 3, 4, or 5, © 
Years by Diviſion ; as is above directed; the 
firſt of which Values will be the preſent Value 
of that Annuity, or Yearly Payment for one 
Year : The firſt and ſecond of thoſe Values ad- 
ded together, will be the preſent Value for to 


| Years: The firſt, ſecond, and third, ſo added. 
| will give the Value for three Years, &c. 


Exam. 


1.04 
f Inte- 


"INT 


7 


Example of 1 l. per Ann, at 31. per Cent. 


TSF 12 
At the End of“ 4 


970874 11:7 
942596 
915142 


ind the preſent Value of 1 1. payable at the End of ſeveral Years, to be, as here under expreſs'd, 


; er 


Yearise 88487 > 
5 862609. 
non n 1. —=— "3 * 
* ATI OY 81 3092, Gc. 
Then the preſent Value of 1 J. per Ann. at 3 4. per Cent. 
„. 870874 Fiſt Number above, 
2Þ' [1.913470] * 1, 2, | ; 36, 
. 12.828612 I, 2, and 3, "a 
Fors 44 Tear is 3.717099 F being the 4 I, 2, 3, and 4. together, 
5 4.579705 1, 2, 3, 4, and 5, LY 
5417192 | 1,2, 3, 4, J, and 6, 
C7 16.230284 1, 2, 3, 4, J. 6, and 7, 


And thus the Fourth Table following is Form d and Compoſed. | 


Yeas. 


OT — —— —ů v 
* 


OO —— 


INI 


1 


The Amount of One Pound, 
at t the ſeveral Rates of 3, 4 


DJ 14 . 


ah 15; 0 


rA M FA 


4.5.4 


874 


* 
a. 
wins 72491 


1d bad! 


Number of Vears not excceding 100 
70 8, 7 and 101. per Cent. per Ann. 


* 
3 


Compound n 1 
— der 
1 2 1 4 "Mr - 
Ye.) 3 per Cent. | 4 per Cent. 5 per Cent. % per — | 7 per Cent. 8 per Cent. 9 per Cent. 10 per Cen 
1! 1.030000 1»2400900 | I-0F0000 1.060000 1.070000 I. 8 ooo I-090000' 1. 10000 
2 1.060900 1.081600 1. 0251.123600 ng 1166400 11.188100] 1.21 0005 
3] 1.9 2727 | 11 24864 | 14157625 | 1.191016 | 1.225043 1259712 1.295029 1.33 1000 
al 1.12509 |__1-169859 | 1-215506 |, '1-262477 1 1-310796 8248.1. 4162 | 1.46419 
ol 1159274 1.216653 1.276282 1.338226 1.402552 1.469328 1538024 1.610 fn 
1.194052 [1.265319 | 1.349096 14165191. 730 1.586874 | 1.677100 || 177150 
7 1.229874 |. 1398 1. 40% 1900 [1.503639 1.605781 1.713824 1.828039 1 1-9487h 
80. 1.26677 |__1-368569 ( 1:477455 | 1- 593348 |_ 1.718186 | | "1 855930 1 992 63 | 2:1435h 
1 134773 1.423312 1.551323 1.689479 | 1. 838459 l. gagoos 217193 | 235704 
io] 1.343916 1.480244 1.628895 1.790845 | 1-967151 | 2458925 | 2 367364 2.99370 
11 1384234 [1839454170339] 1898299 2704852 [2.331639 | 258426 2.85311 
* 1.425761 1.601033 . 795856 2-012196 22524192 |. 2+ 18170 2.812665 3-I38414 
75 1468534 | 1665074 | 1885649 2-132928 2.459845 | 2-719624 | 3065805 | 3.427 
I 1.512590 1.731676 1.979932 2. 260904 2.578534 2.937194 3341727 3.79749 
1 1.557967 | 1-800944 2.078928 [2.396558 2.759032 3172169 3642482 4 17724 
16 1.60476 |_ 1872981 2182875 2.54352 9164 | 3-425943 L. 920364. 89495 
77 1.652848 1.94790 | 2.292018 2.692773 3158815 3.700018] 4.327633 5. 05445 
18] 1.702433 2.025817 2.406619 2.854339 3379932 3.996019 4.717120 5-559 9h 
f 1.753506 2-106849 2.5 26950 3.0256 3.616528 4.315701 5.141661 6.11599 
aol 1.86111 [U 2191123 2.653298 3-207135 869684 |_4:660957 64411 | 62270 
: 1.860295 [2.278760 | 2-785963 | 3-399564 | 4+140562 | 5-033834 | 6.108808 | 7.40025 
1.916103 2.369919] 2-925261 | 3-623537 | 4439492 | 5436549 | 6.658600 | 8.14027 
1.973587 | 2-464716 | 3-071524 | 3-819750 | 47409530 | $-871464 | 7.257874 | 8 95. 
2.032794 |__2-563304 [ 3.22510 | 4-048935 |__ 572367 | 6.341181 | 7.901083 | 9.8497 
"2.099978 | 2-665836 | ..3-386355-... 4-291 871, |. 5:427433 | 6-848475 | 8.623081 | 10.8347; 
2.156591 | 2:772470 | 3+555673 | 4:549383 | 8073537396353 9-399158 | 11-9181 
2.221289 | 2-883369 | 3-733456 | 4822346 6.213866 7-988061 | 10.245082 | 13.1099 
28| 2-287928 | 2-998703 | 3.920129 | 5-111687 ' 6.648838 | 8.627106 | 11 167139 | 14.4200, 
: 2356566 3. 18651 | 4.116136] 5.418388 7114257 | 9317275 12.172182 [15.8630 
2.427262 3.243398] 4.321942 | $743491 7-612255 | 10.062657 [13.267678 | 17.4494 I 
1 2.500080 3+373133 4538039 6.088101 8.145113 [10.867669 14.461769 | 19.19430 
: 2.575083 | 3-508059 | 4764941 |__ 6453387 [3.215271 | 11-737083 | 15763329 | 21-1137) : 
2.652335 | 3-648381 | 5.003189 | 6840590 | 9.325340 12.676050 [17.182028 | 23.2251 
2.731905 3794316 5.253348 | 7.251025 9978114 [13.690134 [18.728411 | 25.5476 I 
2.813862 3:946089 5.516015 7.686087 [10.676581 [14.785344] 20.413968] 28.102 I 
; 2.898278 4.103933 5.791816 | 8.147252 | 11-423942 | 15-968172 22.251225 | 30«912601 l 
37 2985227 | ,+ .268090 | 6.081407 | 8.636087 | 12.223618 | 17-245626 | 24-253835 | 34.0039 | 
3-074783 | 4438813 | 6.385477 | 9-154252 | 13-079271 | 18.625276 | 26.436680 | 37 4448 ' 
29] 3167027 4-616366 | 6.704751 | 9+703507 | 13+994820 | 20.115298 | 28.815982 | 41.1441 ! 
3. 262038 4.801027 7-039989 10.285718 | 14 974458 2122421 [31.409420 [ 45-259: | 
. 55899 4.99165 7.391988 | 10-902861 [16.022670 [23.462483 34.236268 49-7851 l. 
0 3.45693 5.19784 7.761588 [11.557033 | 17144257 [25339482 37.317732 | 54-763 f 
a3] 3864517 | 3.40495 | 8149667 | 12259455 18.344355 | 27-366640 | 40.676110 | 60.24% 10 
44) 3.67142 5.616515 | 8.557150 12.987482 | 19.628460 | 29.555972 | 44-336960 SG 4 
45 3.781596 5-841 176 | 8.985008 13.764611 21.002452 [31.920449 48.327266 | 92.8908 1 
46 3.895044 | 6.074823 | 9.434278 14.590487 [22.472623 34474085 | 52.676742 [80.1% 17 
47| 4-011895 6.317816 | 9.905971 [15.465917 | 24-245797 37.232012 57.417649 | 88.1974 1 
48| 44132252 | 6.570528 | 19-401270 16.393872 | 25.728907 | 40-210573 | 62.585237 | 97.011 18 
4 4:256219 6.833349 | 10921333 | 17377504 | 27-529939 | 43:427419 | 68.217908 106. 71% 1+ 
— 10 


0: bnd 


Cen 


+ Tooog 
21 000g 
*3 310% 
+4641: 
*+Glogt 
«771561 
»948711 
*1435% 
*35794) 
59379 
8szin 
T3842] 


+45 2271 
79749 
17724 
* 59497] 
054471 
5599. 
11599 
7275a 
400250 
T4027 
95430 
8497} 
8347c 
91817 
1099 
420 
86309! 
4494: 
I 9434 
11377 
22515 
547011 
102430 
912001 


90390 
409 
144% 
2592} 
78; Fl 


oe as. ar 


INT. 


— 


og the Amount of One Pound, in any N 


TAB 


LE 


I. FE" 


umber of i. from 50 to 100, dt 


l 
— ſeveral Rates of 3, 4 55 65 7. 1 9, and 10 b. fer 'C ent. c. per aun. 
ompound Intereſt, | | 
Cent. 4 per Cent. 5 per Cent.] 6 per Cent. Z per Cent. per Cens.. [9 per Cee. [10 per Cent. 
1383506 | 7-106983 | 11467400 | 184420154 | 29-457025] 46901612 117.30080 
44515423 7-29994 12225 42.253983 31.519017] 5852741 129.1297942 
155588] + 7-68558y 12.842858 44.8866 23258375 Je 142-042936 
4.750412 |: 7-994052 | 13-274949 | 21-93365 36.086122] 59.582524 # 156.24 722g 
4.934125 8.313814 13938696 23.25 5020 38.612151 63.809 820 171.87195 
5.982149 J. 8.848387 | 14-635631 L48322 | 414315001] 65913856 5855 
454513 [ 992222 15.367412 | 26.729341 44-207052] 74426954 
5391651 9.351910 16.135783 | 27-697401 | 47-301545 bo. $1182 22 2261553 
$4553 9.725987 | 16.942572 29.358927 50.512663] 86. 11611 25 1.63772 
6 10.115026 [17.789701 | 31+$20463 | 544155539} 93575654 2 
7.160 10-5 19627 18.679186 32.987691 57-94 427]_19225 7064 394-45 1048 8 
658635 1 [ 10.5415 | 19.813145 3405952 | 625002677 128253855 334929772 
6.250402 11.378029 20.593802 3784969 66.342864] 18.706239 20642479 
6.437914 | 11833150 þ-21-523493 | 394285863 —— 127.5547381 40 685 7 
6.63105 1 [12.306476 22.0466) | 41. 42 | 75495 1374759117 44537915 
£83082 12-793735 23.839901 1_44-144972 1.7285 14 148.7784 490. 37078 
7.034862 [13 1 25.031895 454793670 4961 1608582234] 295+222099} 5394407812 
7.245929 — 26.283490 49-501 290 93.049299] 1734536813] 321. 79085 32362175 
1.463307 | 14-396835 f 27.597665 52.577368 | 9956275 187+419758 370.7537 834 F 
7-687206 | 14-972710 [28.977548 55-732010 [196.532142 127458256 382.32118 37757 
7.917822 | 15. 571618 425426 [12827830 | 13-239392 218,400406 416.7304 7 89.748578 
8.155357 J 16.194483 31.947747 62.520486 121.5638635; 236594918 454-235 $68.721675 
48% Ke 842262 [33545134 $6:377715 13, 08455 254.982 11] 495117916): 32 
8.65218 [17.615953 J[ 38222391 7,0378 139-641907| 275.3812 5396677 A 
8.911578 18.216591 638983510 745582001 [1494416340] 297-411601 588.2482, 1156.269330 
9.178926 154945255 | 33.832686 2276221 159. 76019] 321.204 59 641.190 12713894405 
9454257 | 19-703065 ||: 40-774320 | $3800336 [191067341] 346900Jg2| 658-893974] 1399.0845+ 
9.737922 J 204491187 ! 4213036 | 88.828356 83.942054] 374-65 2963] 761.7998901 —— 28710. 
10.000 81.704 44953688 94-258058 199854998} 4045625200 830.360 
2 22.163289 f 4720137 98 807541 103440694 1436.993216 9885777085 1882 1 
10640891 |, 23049799 | 42:551441 3.728 12844234388}. 471-954834] 986-55 1959] 2048-40026; 
10.960147 23.97 . 177572765 11243753 2385307 509911220[1075-3413 19} 2253-24025 
11.288921 24.930663 | 54-641489 [1181872378 56125950 550.488118⁰1172.122037 2475.56432 
1527586 23.9 27989 57.373563 126.0047 1 [274i696767 $94:527167 1277.61 150 2726.4 5 
1.976410 5-26 96500Fy 50.242241 2270554 93 9255400 042:059341[1392-32 2999.962633 
2289 ee ee 41.528994 [314-5c0328] 693-456488115 17-93 2030} 3295. 209221 
12. 7080 29.165349 66.417071 78679 3368.515351 745933007 711554545913] $628,866dg8 
13.586965 J 30433 1963 89.737925 f 7805) 1360.07 1426] 808.8476460 803-45 5045} 3992-75463 1 
13-479562 | 31s 45242" } 73-224 210 * 385.276 26 6 124226 
13 353949 82.307 7051 76.886062 78. 740105 412. 1 943439 2 775281 
14.004602 134-11 33:0.50-739365: 189.4643511 [442-102980j1915,215 088123 35.5 264 
14.729 t 44 10% 84.766 883 200.8 32382 7.98018 1100428295 545.7236 
15.171366 36.903 7100 45503227 112.8832325 05.1880] 188.4625580 774·83913 
15.525907 f 38.3796 100 2753489 225˙65 5 264 4.37011 2832297 024.5740 
16,950 39.1474 8.428263 [239.494580 [578.19692611386.22272813296 
.. 188 3.22475 43.546253 [518.66974$149%1 2054613593 4971.46 
17.075 0 43 171841 08.186410 268.759030 [661.97663c[16168901gF43916.y11þ 
17-58777 1 4.898216 *[113.595731 84.884572 708.3 14994[1746-24 1405 3737 
18.115404 46.694864 9.255517 01. 977846 757.89 A2 553.5835. ; 
18.558 866 48.562450 [025239293 20.096305 [$10-949837[2036,51597515072.51449]t 2527.829730 
19.218632 56. 524948. 131:501258 39.302084 867.7163 252109. peat $5 29.540791 — 
_ * a — [ 
A.IL 
Ttt TABLE 


. 
—_ ﬀ tt * 


ILNT 


TABLE II. 


The dns Value of One Pound, Payable at the End of any Number of ! 
not exceeding 100, Diſcounting at the ſeyeral Rates of 3, 4, „ 6, 74 
and 10 l. per Cent. per Ann. Compound Intereſt, 


S 


— 


14 per Cent. | 5 per Cent. G per Cent. Cent., 8 per Cent. | 9 per Cent. lo per 
9861539 «952331 | 943396 | 934579 | ; 925926 | g17431 
| «924556 | - 907029 | 889997 | 73439 | +$57239 | Aae. 
888996] 8638388 839619 816258 753832 772184 | 
854804 822702 792094 91 735050 708425 
| «821927 | 783526 | +747258 | 7129866 | .6805R3 649931 
790315 746216 704960 665342 190 | 96267 
- #759918 |  ,710682 | 665057 | 622750 _—_— 45 8 — 414 
730690 576839 627412 582009 —— 9 22 450 » 
27702587] 544609 591898 543934] +500249 460418 
EA 744524264. 613913 | 829 508349 | 463194 | 42241 
ith 722421 [ 649581 | Þc84679 | 526787 | .475093 | 423883 | 4337533 |. 
124 70380] 524597] 4556837 | «496969 444012] 397114 233792. 46 
134 Þ680952 «600574 |} 530321 463839 4149865 +3676 +326 199: , 
144 .661118 | 577475 50506 442201 | 387817 | +340461 | «2992g6 
| x5]. 641862 |__-555265 | 481012 |  .417265 |_ 262445 | 13242 4274538 | 
1 523167 533908 | 458112 392646 338735 7 251878 
1 50507 | +51337 | 436297 371314] 316574] 270269 231073 
18 — 32834 49362 415521] 350344] «295864 | 250249 211954 
190 5702 474643 | . «395734 | <339513 | «276508 | 4231712 | 194490 | 
2 252855 |: +456387 76890 | -.311805 «258419 | 214448 478431 
721852 438834 Ib 294155 241513 | 198657 | 163598 | 
521892 +421955 | ..341050 | 277505 225713 183941 450182 
06692 495726 | 325571] 251797 „210947 470343 [ 137781 
491934] 390121] 310068] 246979] «197147 | 157699 «126404 
35} 4728 — _+295303 | _+232992 | «34249 | 41468 116968 
«463695 | _ +360639 | 281241] 219810 | «172196 f 135 155392 
2 435185 «345816 | 267848 20736816930 325187 97860 
288 437077 323477 255094185530] 150% 2 11614 89548 
27 424335 325551 4494 184577] «140563 40728 552155 
30 411987 228319 — 22122212419 e131367_ 099377. | 075371 | 
| 3i] -399987 | +296460. 203% | 164255 | 122973 [ Pans 2589147 
13 388337] 285052 209866 343205 114 4 2 2 _ $4 
231 Ar | 1 199872 — 6 107 ol dj 
34 +3000 a - 1 #203552 | 190355 +137012 5 4 04 
351 355383 253415 181290 130105 »093663 «067 53 22172 
36] 345032 243669 172657 +122741 | 9087335062 25 84 
37 33493 22427 | .164436 | 11570 81 579886 341231 
5 325226 225295 15660 1092388 - 976457 omg 937826 
3 315754 216621 149148 103056 26785 - 0497 13:} 4034703 | 
. + 306557 208289 41142046 [ 997222 4e 31838 
297658 [ 200278 433282 091719 062412 Ada 529209 
288959 2 428840] OB6527 | 58329 039464 5026797 
280543] 183168 [12204581630 .054513 | 836441 [ 5924484 
272372 } 178046 116861 «077009 «052946 033834 | — | 
45] 254439 L 71198 | .111297 | 072550 | 047614 | 031328 | ,020692;} 
45} 256737 «164614, | 1059 % | 068538 | 044499 | 029007 | orfgss | 
47] 249259 | 158283 10 | 264658 | 41387] 26859] 017416 | 
48 241999 | 152195 | 096142 | .060gg8 | .038367 | 24869 015978'| 
49] +234950 2 146341] 91564] 057546 | 036324 | 023027 | .on4659 
* 1407 ba, «087204 554288 032948 221321 012449 


TABLE 


INT 


INT 


ing the preſent Value of One pound, 


TABLE II. continu'd. 


the 6 


able at the end of any Number of Year 


—* 51 to 10o, 2 ſeveral Rates of 3s * 5 6, 7, 8, 9 
and 10 J. per Cent. per Ann. pound Intereſt. | 
| 
z per Cent.[4 per Cent. Fer Cenr.[6 p Cent. I per Cem. T per Cat 1.9 per Cem. 10 per Cent. 
221463 «1353014 83051 051215 31727 019742 12338 007744 
216013] «130097 | © 079096 | — 529651 | 18280 .011319 οον,õ 
208750] «125093 | 975330 45582 . 02771 £16925 | 10385 005400 
,202570 | +1202B2 | | 071743 /þ. 043001 25899 © 015672 | 09927. 005848 
196767 |__-115656 | 068326] - «040567 f» 024204 | - 014518 [888241 [ 005289 
«191035 | 311207] 065973] . «038271 | 4022621 | 013436 | 08019} 04888 
185472 — 561974 36105 41141 51241 07357 «004371 
.180070 | -102$17 {| 0599234 _ 4034061 |.* 019758] 11519 006749 | +003994 
174825 098863 056212 | "032123 | 018465 010666 06192 } 1003613 
169733 | 2288 [ 053536 | 030314 L. 017257 [ obg876-| cor d8z | 003284 
164789 091404 | 050986 28598 16128 209144 +©05 212.1} o2g986 
159990 0878989] 048558 26980] 215073] ',008467 | - 04781 «£02714 | 
155330 | 0845085 046246 | 525453 | 014087 | ' Doy84o | 04387 02468 
150806 [581258 044044 } [024012 Þ 13166 oy259 | 002443 
146413 76132 241945 : «222653 | * «212304 | 006721 —03 692 | .002039 
142149 | 275128 „03994 021370 |: 4011497 | no6223 03387 [ n 
138003 on" «038047 020161 | 6210747 | ,005762 | 003108 | 001685 
133989 | HGD 036235 | 219020 Þ 030044 t 05336 | 2851 001532 
139086 } 066788 | 034509 þ , 917943 þ . «009387 | Sn | 02616 05393 
.136297 | «064219 | 4232866} © «016927 | _ +008773 P 104574 | © 002400 | +©O1266 
122519 061789 Þ © +031301Þ 015969 |  oo8199 F< 004236 |} 2202 001 154 
119047 059374 | 029841 15065 „07662 [ - 003922 | oo 001 046 
115580 Bite 028391 14213 71861 1262 2001863 .000 353 
112214 | 054895 Þ +527039 Þ 4013408 | »1 006693 | 003362 F 001700 s 
103945 [22284 L. 025752 PC «912649! '006255 | . 0034113 þ 01560 | 00 
105772 | 050754 | 024525 | 11933 7005846 Hess | © 001438: cooft 
102691 » pn rel 011258 | 0065463 | 002669 nige, prone bo, 
-099700-} «046924 2224 010620 | © 5005106 | ,002471 | woos Set 
£96796 | 045120'Þ 721186 þ 4910079. | | 204772} "002288 - «001105 | 000537 
«993997 -|__+243384 | 020177 | "009452 | 14004460 } | no2119 | Sie | 000488 
091240 | «041716 [ Higgs, _<oo8g17 | 204163 | .vorg62 | 000930 2584 
88582 o ο¹jẽj,E: 018301 [ 008412 03995 - 001917] 000353 000403 | 
086002 «033559 017430 [ 007936 } - 003640 01682 000783] 000367 
083497] 37086 0¹⁰⁶ | 5007487] 203402 0015571 » 003 3 
«0810965 | 035659} 18 L eee 001442 [ 980549 ©0230 
| 078704 | -034257:} 015056 |: 006663 | - - 002972 | 001335 | - 660! 0027 
76412 032969 214322 286] 00.9 007236 8005 54 00251 
0741386 031701 [ 013657 }' © «005930 |' 002596 | 045 000, 00228 
O |» 030482 |. 013006 |”, 4005595 ]- 2426 001860 -00045 .o 
(269928. } 029309 012387 -005278 |: | 002267 .coog8r | ©5042 oog 
067891 ©2192 011% © 004979 | 02119 Hood | 000393 000 71 
65914 | 027098 e 011235 {: : . 4004697 201980 - Q0084r f 000340 | wootgs, 
2639944 | - 026056 1 910700/ 4" * 004432 nsr © 000779 F 100033) 000141 
«062130 | «025053 | 10197 © 1004181 1 01720 1600721 | — 049 
SD eee en 901616 | © 600669 | - 000278 090717 
| RE 523163 009243 || 003721 | * OOI5H1 {| 006618 | 000255 | 000116) 
0563858} 4022272} .oo88op |-+ 003510 ,, 'w0005 73 | 000234 | — 
| 05520&]8Þ 921416 [ 08384 203312 i * OOI3Ig | - 4000530 | » oο,,r .0OOON$ | 
«0533594. }  ©20592] coo7g3s | 003124 | £91232 | © 4000491 000197 oo 
0532033 13, 019800 DSA - 3022947 | 221132 |! 000455 000181 00007? © 
| 
— — — — f 
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* 


8 —— Py 


LNT 


Compound Intereſt. 


TAB L E III. 


| The Amount of One Pound, in any Number of Years not — 
at the ſeveral Rates of 3, * 5; 6, 4. [ory 10. 2 Cent. per 4 


1011 


4 per Cent. 


per Cent. 


6 per Cent. 


Cem. 8 per Cent. | 9 per Cent. 


11 


0 3 


re. |'3 per Cent: 


1000000 


2. 30000 


3-0g0ge0 | 


4.183627 
5. 309136 


1.000000 
2.040000 
3.121600 
4-246464 | 
5-416323 


1. 000000 
2.05000 
3.152500 
4.310125 
$.525631 


1.000000 
2-050000 


4-374616 
5+037033 


4+439943 
_ $-7507B9 


1+200000 
2-070000 
3-214900 


I .COCOOM 


2-08006a 


2-2454t0 


4.505112 
5-866601 


1.000000 1. : . 
2.090000 if 
3.278100 N * 
45731294 
L842 


6.468410 


7.662462 
8.892336 
10.159106 
11.463879 


6.632975 
7.898294 
9.214226 


J 6.801913 


8.14 2008 
9.54919 


£97537 7038 
: 57480 


10.582795 
12.006 107 


227 


1 —_— 


4 


13.180795 


7 153291 
654021 
10.259803 
11.977989 
13.816449 


7335929 
8.922803 
10.536629 


12.487558 


14.486552 


7.523335 


9.20043 1 1 
1 1.028474 . 


13.021036 
j_15-192930: 


— 
wo 


12:807795 


14.192030 


15.617790 
17.086324 
18.528914 


15.025805 


20.023588 


13.486351 


16.626838 
18.291911 


17.212983 
21.578564 


14.206787 
15917127 


19.598632 


1.88004 
16.869 

18.8821 5 
21.015 : p 


23.27597 


15.283599 
17.888451 
2 
2255048 

25.129022 


21-495 297 


24.214920 
22152114 


17.560 s 
20. 140720 
22.953385 
26.019189 
29-350916 | _ 


82 


21.761588 
23.414435 
25.116868 
26.870374 


34 20.166881 | 21.824521 

23.697512 
25.645413 
27.671229 
29.778079 [3.855954 


23.145785 
25: 940366 
1 


30-5 39904 


32385 


it: 
28.212 
30. 90565 3 
33.759992 
36.785591 


30.840217 
33.998033 


40.995422 


27.888054 


37.378956 


30.324283 


33+750226, 
3743644 
41.446263 
45-751964 | 


33-903 399 


36.973 704 
41.301338 
46.018458 


31.160119 Þ 5 


21 
2 


2 


— 
8182 0 
84 


2339452 
2434426470 


36.459264 


21969202 
33•247970 
36.6 17889 
39.082604 
4847208 


35719252 
38.305214 


42.227079 


41.430775 
44-501999 | 


39.592727 
43.392270 

46.995928 
50 815 AF 
54.864512 


44.865 177 


53-436 
5.47567 
63.245038 


49. — 


50.422921 
55.455755 
£0,893 296 
66.764759 
73-195949 


56.764 530 
62.873338 


69.531938 


76.789813 
84. 7089s 


26 38.55 30425 
40. 709035 1þ 7.084214 
49967583 
52966286 
16.084938 


| 25} 42.930920 
29 45.218850 


39.42.2745 


444311745 


51.113454 


54559126 


58.402583 


62.322712 


66.438848 


59.156383 
63.705700 


68.528112 


73.639798 
79.058186 


68.676470 
744 483823 

697001. 
94.470786 


29 


N 
87.3507 
95.328830 
103.9659386. 
133252211 


[112.96 216 
124135356 | 
136.397538. 


98.323977 
102723134 


31 


50.902678 
(and Yi 


59329335 
62,701469 
66.209527 


857909 
3.852225 


70.760790 
75.298829 
80.063771 


85.066959 
90.3 20307 


ö 


84.801677 
90.889778 
97.343165 
104.1837655 
111.4347 


102.07 3011 
110.2181154 
118.9334235 
128.258765 
138.2358575 


123.345 $68: 
134213537 
1454950620 
158.6260670 
172.3 16904 


1494575216; 
164-035y86- 
179. 800315 


96.982343 


ER 


36 


IN 
2 


77.598314 
81.702246 
85.970336 
90. 409150 
| 95.0255 16 


95˙839323 
1001.528139 
107. 709546 
114095023 
120299774 


1194420367 
127-253119 
135-904206 
145.058458 |! 
154+761966 


148913460 
16043 37402 
1 ˖ 2 70 
331075 

1994635112 


220.315 
38.941 
259.0365 19 


187.102 125 


45 
21 


236124722 


2.629782 
309. 66663 


7.582444 


258. | 
15 [23 3759 * 


4 42 
43 


78.663298 

23197 
85.483892 
89. 48409 
2.212881 


b 


99.826536 
1044.819598 


10.012382 
15.412877 
21.029392 


127.839763 
135·231751 
1424993339 
1514143006 
1594700156 


1654047684 
1754959545 
1874507577 
1994758032 
2124743514 


230-6 32840 
247.776.496 
2664120851 
2854749311 


214-6035 70 


280.78 1040 
04.243523 


329.583 
3568.949545 
386.5065517 


369. 29156 48, 
403-5281 { 
144c<-345664<]. 
481421775 


525.8587 5 


46 96.501457 1268.870568 
4.396501 32.945390 [1 
48/104. 408396 139.263 206 1 
490108. 540548 [145.833734 
5 112-796867 115 2-667084 


168.685 164 


178.119422 
8.025393 


198,426663 


209347996 


2264508125 
241.098612 
256.5645 29 
272958401 


299.335905 


3054751763 
329.2243 86 |4 
353270093 
37 2788295 


4 


3 


405.5 28929 | 


452-9008 5R 
490. 132164 1684-2804 rx | 79661] 
$303427 97 746.8658 fro 


18.42 


— 


7 70156 


574.1 8800 
626.8562763 


$15.05 


_ — — 
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T ABT. E HII. continued. 8 


ng the Amount of One Pound, in any Number of Years not excceding 
20, at the ſeveral Rates of 3, 4, J, 6, 7, 8, 9, and 10 J. per Cent. 
ber Ann. Compound Intereſt. Neun! 1739000) nu. vr GS 


dee per Cant] 5 per Cant. [& per Cent. | per Cent. 
0.190773 591737 220-815 395 yob, 7450; 4335-585955 
1696197 167.17471 232.8566165 328.28142 
$,147083[174-$51305| 245-498974] 348.7830 
1137495[133-345359] 2581773922] 370-917 
6.07 1620119 1.45317 272:7126181_394-172027 
14537581 99875575 28734824 418:822345 
6,3353311203-797752 3027 15662 

1.780033 275 368-351445 
7. 3334342278755 33547924917] 502. 
9.05 24371237-950584]-35 3:583715].5334125181 


* 


5.94504 a 372-262g04] 566-115 872] : 


1 
* 


Cent. 9 per Cent. ¶ 10 per Cent 
620. 717086 88944077“ 1281.299416 
671.3255100 9704490774], 1410.429357 
726.3315 50 1058.834943 1352.472293 
8E 1155. 1300880 1708.719522 
848.23 200 T2. 091296 1880.591474 
919,$39056Þ 1374.50 058 2069.650622 
992. 1040210 1499. 205053 2277.851568 
708.7521910 10724645 143} 1635.133519 2506.37725 
1159.456754 1783.295535 2758.014978 
22534213294} 1944.792134 3034.816476 
1354. 70335 2120.823426 3339.29812 
1463.827980 2312-6975 34| 3674.227935 
1581934225 2521. 840312 4042. 650% 
1709-48863] 2749. 05940 444791580 
1847.248088 29 98.288475 4893-70738 
1996.027927 3269.134438 5354 07812 
2156.710161 3854.356337 5923-43593 
2330. 245974 3886. 148825 65 76.8345 26 
2517.666731 4236.902902| 7169.51797 
2725.08007c| 4619.223 182] 17887246577 


501423031 
539316442 
2828922 


$.213391[259-450729] 3914576049] 01.0828 
1-263793l; 7 ; l ä 29 
7.7017071282.66 65459244 677-43666 1] 070-79921 
456-785014 719-23286111146 
1.1627411307-76711 430,637g12 763.2278320 08022 
8.195233 21.080 505-659807] 810. 02150 13 144989983 
| 531.9532980 $59-62279211408,93928 
2.90685 8349-31774 88.578 85 912-202160 1507.60203 
588.5286511 957.93217q,1614-134173 
$.511536[379-$62077] 618.9549300 1027. 08 10019. 123566 2938.680076 5035.95 3468 867. 21675 
6,667242[395.036560| 650. 0583010 89.5285 8618501032216 eee 954593842 
684.47817 1156.006301 19 0.598671 3429-7639 5 3955-3069 78 19501.53227 
3-719277143%+414775] 719.670209[1225. 36567921 20.240578 3705.145017] 6524.983625 52.688549 
2.6303561443.631365] 756.653718]1302-943680/2269-657418] 4052.55 5619 7113-232151102798.95 404 
1.$>97811467575621] 795:4$5404113$0.025601[2429+5 33435] 4323-791148 7754.423045 3980. 84945 
1. 264075487. 2796860 836. 260724 6 6endey 4670.5682040 $45 3-321119115379-93439 
1,2019971597+7 9573 $79-9737611155 2-634293]27$3-$42333] '$045-315003] 9215. 120519169 18.927839 f 
103205 715 29.08 1708 924.0274491 546.7922 5 429 79.49783 [ 5449-940204|[10045.490321[13611.82052 | 
1.363019]55 1-244977| 971-22882111746.59989 113159-052679] 5886.93 542 10950.574095120474c0268 | 
$2. 023909 574.2947760. 79062 18524395 88513413-297067 6253:890253[11937-125764 22522-40295 4 
954027[598-266557 1072-$29775| 1964-5 3963$[365 J. 227862 \6368.601474]13012:467082]24775-643250 
14.25 23471923-19722911127.471264[2083-412016]3909-953912] 7419.089592114184.58g120[27254-207575| 
5.320 ,36]649.125 11911184. 344827[2209-41673 714184-650579] 8013.616759115462-£02141[29950.628332 
7:35695 2[576-990123|1245.087059[2342-981741[1478-576119] $655.70510;[16354-8503 3332975591165 
p0.19265-[704-133728[1308.3414242[2484.56264614793-076448] 9345-162587]1 $372.73 2363 3278.680282 
2.398440]733-299078 1 37475849) 2634-£3428515129-591799]t0098.295594 $0527-273276139907-5 26319 
15.585393 ee 2793.712342ʃ4489.863225 ioo. 943242 21830.733321043899.27894 1 


—— — 


29-464955[795- 17628215 17.721235]2952-33502]5 $74-93965 1011780. 499703796. 499 20048290. 206836 
4.34890 [8 27.9 3334/1594-607304[3141-075 187 297.18542 12723-938597125939-184: $5153 120-2275 19 
$7-5493711852-402667'1675.337656];330-5396985|5728.283405 13742-$53655128274.7103842|58433+-25027 1 
$97.58677411760-: 045491353 1.37 205017 200. 26859414843. 28 1980 30820.434317154277.575298, 

54.38984 1849.109776 3744.254405 705. 287396 16031.744535133595-273951]707C6.322827) 
03.1767 24]97.2-386985 41194 2.565 265[3959.92966g|£245-65 75 14 173154234101 36519.84869777777.566 110 
19.27 2026001. 784648 2040. 5% 35 25 4.03.1042:03$23.35354<18701.5063829]39915.634981135 556476272 1 
535.3501875. 298034 2143.728205 4462.630504 e 43$10.132139 | 4113.438993 


$52.92569211097.467876| 2251.914615 4731.409535 10104-499y18] 218134317566 47427.044021 [10332 3.782892 
No 312405 1142.366591 2365.510346 | 301 6.29410 [10812.814912].23561.753971 |-51695.477 933 [3879.361182 
$8.623867]1189.061254' 2464.78 3863 5$318.271753|11570-711950| 25447.699689 | $6350.161002 [125268.2597300 
$07.2877331t237.623705 261c,025156 3838. 368 05 1238 1.561793 27484. 315664 1422.57 5492 137796. 127030 


— — ü — ————— 


— ——— 


*Vyv) TABLE i} 


IN. T. 
T A BI. E IVI, 

The Preſent Value of One Pound per Anmum, for any Number of Years to 
not exceeding 100, at the ſeveral Rates of 3, +: 5s 6, 7. Hr 9 9..and 
per Cent, per Annum, Compound Interelt. Freoxou), end! 

Ye, IF per Cent. 4 per Cent. | 5 per Cent &'per < Tent. | 7.per Cent. 2 Cen to 
il 570874 54529 552381 8433986 -03 7 9278 —:917431 | © 

1.913379 |. 3-386cg5 |, 0 1.833393 188548 1 787263 1759171 15 

3] 2828612 2.775091 2. 723248 2.673012 2.624515 2.57709 2.931295 | 24 
4 3717059 | 3-629856 | 1354*950 | 3-465896 | 3. in 3.352127 3 9722 | 34 
5 4.42277 |_ 4:454823 4429427 _4-212364 4.105198 L38271. 3-8898; 1 | 3, 
6 5497152 | 5 242137 | 54075612 | 4-917325 | 4+766540 4.22880 4485979 4-24 
7] 6.230283 | 6002c55 $3637 5.582382 | 5,339290 5206370: 34005 4 
8 7.015633 þ 6.732745 63213 6.209794 5.7299 7466 $ 5.524 5 
7.786109 435332 | 7.107822 | 6.8c 1692 6.515233 6,2468 '$ 998247 | 5. 

10 8.530203 110890 2.72173 7-360087 2.23582 [10082 | 6.417658] 6. 

11 9.252625 | $.762477 — 206415 744771 7.498675 7.138965 | 6.80519 | 6. 

12] 9.954205 | 9-385074 8.863252 | $383844 7-942687 7-536079 | 7-160725 | 64 

13] 19-534958 |» 9.985648 | 9.293573 5 35268 8.357652 | 7:903777 | 7.486908 | 7. 

14] 11:256074 | 10.563 124 9 $8641 | 9.294984 | 8.745469 2 728 ISI] 7.3 

15] 11-937936 | 11-118388 | 10.379658 | 9.712249 9.10791 | B 559480 | 8 <6068g | 7.4 

160 12.561103 | 11 652297 | 19837770 | 10. 10582 | 9.446649 | 8.851370 | 8,312599 | 7. 

17] 13.165120 | 12 165670 | 11 274c67 | 10 477250 9.763224 | 9- wow! 5 8.543632 | 8.1 

180 13.753515 [12.659298 | 11 635587 | 10.827603 | 10059088} 9 371838 [8.755625 $29 

19] 14.323801 | 13-133941 | 12085321 | 11.158116 | 10.335596 [ 9:6-3for | 8.950116 8.36 

20 14.877476 13.580328 12 462211 | 11 469921 10.594016 fN 818149 2.428746 8455 

210 15.415c26 | 14-029162 | 12821153 11-7640 7 10.835525 10016825 | 9292244 8. 

22] 15.938918 | 14.451117 |-13.163003 | 12.041582 | 11061242 | 10. 200745 94442476 | 879 

23] 16.443610 | 14 $56843 | 13 438574 | 12 303379 | 11-272189 | 10.3Þa061 po 0207 | 8.8 

24] 16.935544 | 15-246965 | 13-798642 | 12.550357 1 25555 10.528760 ol Fe $9 

_25] 17 413149 [15.622082 14-093945 [_12-783356 | 11 6 55 5 19.674778 | 9: 22580 9 

26] 17876444 | 15 982771 1475188 | 13.003166 | 11825780 0 | 9 938973 | gu 

27 18.327033] 16.329587 | 14-643234 | 13.21c534 5 588710 10.935167 | 10.0265 80 9. 

280 18.754110 [16.663065 14.898128 13.406164 [12.137113 1.051081 | 10. N 9.3 

29] 19.188456 [16 983716] 15. 141074 | 13-590721 12.277676 | 11.158408 | 10.198283 93 

* 19.580443 17 292035 [15.372452 | 13.764831 [12.409043 [11.257785 [1.223654 9.4 

310 20,050430 | 17 538495 15.752811 12. g29chs 12.531816 | 17.349802] 10.342802 9.4 

32] 20.388767 | 17.873553 | 15-802677 84043 | 12-646557 | 11-435002 10.4 5240 9.5 

33 20705793 13. 147647 | 16.002550 | 14.23c229 | 12-753792 | 11513891 | 10:46444r | 9. 

340 21.131838 | 18.411199 | 16 1929c5 | 14363141 | 12 854011 | 17288825 10.517836 9 

3521.487242 | 18.664615 | 16 374195 [14.428246 12947674 | 11654570 | 10.565822 | 96 

'36] 21.8322<4 | 18 938284 h 14 620987 13.035209 | 11-717195- | 10611763 957 

371 22.167237 [19.142580 | 16.711288 14778775 13.117018 11.775181 [10.65 2994 9.70 

38] 22.492464 [ 19.367866 16 £67893 | 14.346519 13.193475 [11.82 ** 10.69c820 | 9.73! 

39] 22.808217 | 19.534426 17. 017041 14 949074 | 13-264930 | 11 878585 | 10-725523 | 9.7 

_4q 23-114774 þ 19- 292771. 17.159087 | 15.046297 | 13. 331710 | 11 9246 10.757380 9.77 

41 22412402 1993053 17.294369 | 15 138016 | 13-394122 11.867237 be $6569 | 9-759 

42] 23.701361 [20.185628 [17.423258 | 15 224543 | 13 452451 | 12-9c6701 3366 | 9.9% 

- | 43] 23 991974 | 292 370797 | 17-545913 15-306173 13.5c696z | 12 043242 1083751 9.33; 

44] 24.254276 20.548843 | 17 652774 | 15 383182 13.557910 | 12077076 | 10.8605c5 | 9.80 

45] 24. 24.518715 20 720041 [17.7 240% 15.455832 13 62537 12.108404 10.831157 | 9.86 

40 24-775451 FL | 29, — 17 880067 15.524370] 13 650022 | 12.137411 | 10.900181 [9.8/1 

47] 25.02 710 f 21 042938 | 17 981016 15.589028 | 13 691629 12.164269 19.917597 | 9. 

45] 25.266709 | 21.195133 19-077158 15 650c26 | 13.730476 | 12.189139 — as 9.409 

49] 25.501659 3 21.341474 [18.168722 15.707572 | 13- 76680 12.212165 | 10 9482 god! 

5cl 25.729766 | 21.482186 18 255926 15.761869 | 13.800748 12.222342 10 9616 : U. 

— — —— — a — 
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INT Nr 
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J. E IV. continu d. 


* 1 


ng the Preſent Value of One Pound per yo for an 


— not exceeding 100, at the fevera] Rates of 3. 45 5˙ 6 
wo l. 2 0 Sauce MIT: * 


1 
a Tt} : 


„ Wande e to 


4 r 


PITS 


7% 


* Fe 


S087 


4 per C Cm 


5 or Cent 


5 per — 


9.951230 
26.165242 
26.374993 
26.577603 
7 6.774430 


per C Cent. 


21.817487 


21.2475 
21 572577 
24992895 


22.108614 


18.338977 


15.418074 1 
1 15.906974 


18.493 
18,5651 
18.633472 


15.990543 


15.949977 


12.832775 
3 3•8521 

13.889838 
13.915736 
134939940 


1 N 
J bf: 
12.288434 
12.304105 
12.319616 


100 r þ 
10.585341 
10.995725 
257 ˙* 
11.013977 


5.331005 


p7.675566 


26.965 466 
27. 150938 | 


57.505833 


22.219821 


22.326751 

| 2 
528431 
23491 


| 


18.673545 
18.7605 19 
18.819642 
18.875754 
15.929290 


16.064919 
16.098980 


16.028814 


16.13111 
16.281428 


134962561 | 
13.983702 
14.003460 
14.021926 

14829187. 


72.75 
12.344493 
12.356012 


12.366678 


2 1 


11.029369 
1 1.0361 18 
11042310 
11.947721 


11.022011 | 0 


41 


p7.340350 | 
28.000346 


28.155575 
28.306481 


3.452894 


727 8 | 
22.802784 
22.887293 
22.988551 
23-245683 


194161074 


18.960270 


19.028834 
4 


19.119124 


15. 190026 


16.266470 


16.217006 
16.242458 


16.289123 


14.555311 
140784 
14.084371 
14097637 
14-109941 


' 12.38569 
12.394165 
12.402005 
12.409164 
12.415989 


11.853283 


11.057984 
11.062371 
11.06 
11070297 1 


95, 44 


23-595043 
28.733062 
28.886704 1 
28.967127 
29.123424 


23121811 


23.1940 


23.263509 
23-330297 
23-3945 16 


19.2010 
19.239066 
19.275301 
19.309611 
19. 342677 


294246043 
29.355090 
29, 480670 
29.592884 
29.701829 


23.456266 
234515640 
23-572731 


23.527626 


23.6804 10 


19.373078 
19.403789 
19.432180 
19.479219 
19.484970 


16.310493 
16.330654 
16.349673 
16.367616 4 
16.3 84444 


14.121440 
14.132187 
14.142231 
14.151618 
14. C0391 


12.422209 
12.427971 
— 5. 


8 


110577 
11.0 


11.079433. 
11.082045 


5 


11.084448 9 


1070947 
16.415571 
16.429791 
16.443199 
16.455848 


2 
4 252 
14.1 
— 
1144.196361 


| 32:40 


12.447057 
| 12-450979 
ene 
12.457973 


11088850 


1190523 
11.092223 
11093782 


21999070 | 


29.807601 


50. 105789 


39202993 . 
9.200758 


23.731463 
23.779855 
23.826889 
23.872009 
2.228 


19.594956 


57500 
5854 


1953285 


19.596461 


1 6.457131 


|-15-509131 


16.479939 
16.439659 
16.4990 78 


14.202207 
14.207670 
14.212776 
14247547 
14.222007 


12483989 
12.466638 
12.469109 
12.471397 
12.423516 


11.096526 
110977301! 
11.098538 
11.099849. 


110597213 8 


＋ 

30.3805 89 
30.466591 
30. 550088 
9.631154 


24.072874 
24-1035 33 | 


23-957 109 | 


| 


297575 
24.035789 


30. 709858 
30.786270 
30.860457 
| 30.932482 
31-002410 


24.142820 
24.175788 


24.207489 
24.237970 
24267279 


19 915677 | 
19-63397 
19. 4 
19.668007 


16.5 26450 - 


164518048 | 


16. 42. 
16.541188 


16. 548947 


14.226175 
14. 23007 
14233710 
14.237113 
14.240292 


72.475478 
12.477295 
12.478977 


534 | 


11.101632 
11.102414 


12.481076 


11.103791 


11. 100% 9. 


— 


19.898873 
19.713212 
19.729869 
19.739875 
19.752262 


16.555 


16.578699 


10 
way 
16.567827 | 
16.573421 


14.243264 
14.246041 
14.248637 
14, 5062 


14.253329 


12.483311 
12.484548 
12.48 569 
12.485751 
12.487734 


31.136215 
31.262338 


| 31.381222 
31.438080 
31.493281 
31.546875 


31,0703O1 * 
31. 009 


31.322659 


24.295461 


24322558 
24.348614 
24+37 3667 
24397757 


19.784059 
19. 775 294 
19.7 — 59 
19.7961 

9 


16.583679 
16.589378 

16.592 1. 
16,5 96988 
16.600932 


14-25 5448 | 


11708! 


| 14-262625 


12.488642 


14.257428 12.489456 


2 8 
12.4909 


2 222 


1 1.184396. 4 
11.1049 50 f 
1.105459 
11.105925 
I 1.106354 
11.106746 
11.1007 
11,197437 
11. 10778 


[! 
11.108091 


997244 


9997930 
2 
9.998289 


9.997495 
9597723 | 


9998 
E 


2288821 


24.420900 
24.443193 
24.464508 


31598908 
— erent — — — 
33-333333 | 25. o 20. 0 


24˙485 20⁰0 
24-505000 


19.815134 
19823937 
19.832321 
19.840306 


19.847910 


16.504553 
16.608163 
16.611475 


16.614599 
16.617546 


14284177 
14-2655 47 
14.265856 
14.268099 
14.269252 


16.586667 


12.492271 
12.492843 
12.493373 
12.493864 


—9 12.494319 
14.285714 12. 


11.108274 


11.108599 
11.108723 


1. 10691 [9.999 


11. 109 101 


9.998937 


— — — ä 
— — 


14111111 


ing 100, at any of the aforeſaid Rates of Intereſt, 


. ſenx N of ul. which Amount or preſent 


Sum, the Produdt i is the 
| luerequir'd, 


| fant Value of any Annuity, or other yearly | ay- 


— _ at 


1 


.  diſcountin 
Compound oe ? 


and under 5 J. per Cent. I find the pre- . 481017 
ſent Value of 1 /; to be 


Amount of 1 J. 


INT 


INT 


— 2 e 


The Uſe * the pregeding Tables. 


The Amount or preſent Value of any A of 
Money, for any Number of Years, not exceed- 


is thus found-: 
Look in the firſt or ſecond Table forthe Num- 


ber of Years, and even with thar Nutnber, un- 
der the Rate of Intereſt, is the Amount or 2 


iplyd by the Principa 


lue ſo found, being 
mount or Mn | a- 


After the ſame mianner, the Amount. or 

ment, is found, by che third or 1 ha 
+1 1 Examples, | | 
Queſt. 1. Nhat wil 1251. amount unto inirs [4 
51 per Cent. 3 * In- 

terer? bay 

In; 41 L even with. 15 Years, : 
and under 5 /, per Cent, I find the ene 


ounę of 1 J. co 
e multiply d by. the Prarie - -,-; 125 


| The Product vill be mon <4 259.8 866, Oc. 
ao. 255 U 11 4 
Queſt. 2. What 1 the preſent Value of 2501. 


17 8. 4 d. to be paid nt the End of 15 Tears, 
at the Rate of By e 


In Tolle H. even with 15 Years, 


Which multiply d by the Princi- $259.8667 


1 25. 00, Cc. 
— 


. 


The Product will be 


Anſm. 125 1. 


Queſt. 3. What wil 5 1. per ir Anas amount un- 
to in 21 Nears, at 81. per were: per Ann. Com- 


pound Intereſt ? 


In Table III. even with 21. Years,» + | 
and under 8 J. per Cent. I find tee 0 422921 
Ann. to be 


Which muldply'd by - « + - 5 
The Product will mY 
Anſm. Nd 65. 105d. a Witt 
Quelt 4. What us 6 


Ann: for 21 Years to come, at $1. per Cent. per 
Ann. Compound Interett ? 


In Table IV. even with 21 Years, 
and under 8 J. per Cent, I find the (C10. —_— 


preſent Value of 1 /. Ann. to be 
Which multiply d bj 


The Product will be - - - - - 13.252075 


Intereſt ? 


| Queſt. 5 5 What vil 250.2 34 014. 
unto in 21 Tears, at 8 l. per Cent. per Any, 
pound Intereit? 


In Table I. even with 21 Years, 
and under 8 J. per Cent. I find the A. 5.0 
mount of x J. to be ö 

Which multiply d by 150.24 


The rer will be 


| Anſw, 7361. 65, 10% dl. 


00 Anſwer is the ſame with that gin 
the third Queſtion, and ſhews.the Apreemy 
the Tables one with the other. | 


Queſt, 6.-One having the Lo God of 
Value 60 l. per Ann. more than the reſers'{ 
117 ' Teary to come, would know'what Sum ou 

7 ne. to add 28 Tears to the Term, and i 
40 Tears to come, computi — — 
of 6 1 


Cent. yr Ann, Compou 
I findin Tab; IV. the 


ent Value 

of 1 J. per Ann. for 40 Years to come, © 15.c 

ar 6 J. per Cent, per Ann. to bee 

I ITE the ſame Table; the V 7, | 
8.3 


of 1 /. per Ann. for 12 Feat Come, 


ar the ſame Rate, ro be 
— 


The Difference is 6.6 
Which multiplyd by ir 


— bq— 


eres ente 28 
Arſe. 3990. 145. 114 4. | 
Quieſt, 7 A. has he Poſſeſſion of « an Ef 


oo l. per hag 15 Tears to come, B. ba 1 
verſion of the ſame Eſtate fur ever , after the 
ration of the ſaid 15 Years, It ts demanded, | 
the preſent Value of A's Term of 15 Years? 
What the preſent Value of B's Reverſion, com 
at the Rate of 5 l. per Cent. per Ann. Con 


I find in the laſt Line of Table 
IV. under 5 J. per Cent. the Fee 
Simple of 1 /, per Ann. to be worth 
20 J. which multiply by 100, the 
Product is 

I find in the ſame Table, the Value 
of x J. per Ann. 15 Years to come, 
at the ſame Rate, ro be 10.379658 z 
— multiply'd by 100, the Pro- 

u 


2000. 


10379 


: The Difference is — —ñ—L— — - = 962. 
* 1037 l. 195. 3 ld. the poſſeſſ. i 3 Vs. toom 
962 J. es, 8 d. the Reverſ. _ c 

151 


* 


2000 J. - the Fee Simple. 
5 e 


Queſt, 8. For a Leaſe of certain Profits for / 
Tears, A. makes two Offers, either to pay 1591. 
a Fine, and 300 l. per Ann. or 1700 l. Fine, wi 
* any Rent. B. bids 6501. Fine, and 200 |. 
nn, 


Anſw. 1591, 55. 054, 


And C. 2001, Fine, and 4051. pet 


ooo. 


— I 


IN IT 


INT 


1 Woich # the beſt Offer, and Sha f 
52 computing at the 7 * of 3 J. per 
an per Ann. C ompound Intereſt ? | 


Amount of 11. in 7 Years J. . d. 
2 Cent, (in Table I.) multi- 211 O1 34 
„ by 150 J. 15 5 | 
Tue Amount of 1 /. per Ann. in? 
cars, at 5 per Cent, (in Te- 2442 12 of 


III.) multiply aby 300 l. is 
Therefore A's firſt Offer, ar the 


— ů—ͤů—ä — 


a Amount of 1 l. in 7 Years, 
| per Cent. mu! y ) 
2 is what As 2d Gale will (5397, 1 3 
aount to in the lame time 


5 |. per Cent. mulriply'd by 650ʃ. 


The Amount of t J. per Ann. in 
cars, at 5 I. per Cent, multiply d ©1628 08 02 
200 J. is 


Therefore B's Offer, at the End 
7 Years, will amount unto 


— — —— 


2543 00 04 


The Amount of 1 J. in 7 Years, 


5 {. per cent. multiply d by 200%. C 281 08 05 


cars, at 5 J. per Cent. multiply d 
405 J. is 


Therefore C Offer, at the 
7 Years, will amount unto 


The Amounts of the ſaid Offers, ar the End of 
e ſaid Term, being thus known, look (in Tab. 
.) for the preſent Value of 1 J. payable at the 
d of 7 Years, at 5 J. per Cent. which will be 
und to be ,710682, ich ſaid Value being 
ultiply'd by the ſaid ſeveral Amounts, the Pro- 
ts will be the preſent Value of the (aid ſeveral 
ilers; Viz, 


— — { — 


3578 18 08 


J. d. 

| vreſert Value of Ls 1ſt will be 1885 's 03 
A's2d 1700 O0 oO 

- B's- - 1807 os os 

C's - 2543 09 08 


Therefore the preſent Value of what C offers, 
is more than As iſt. 657 11 05 
As 2d. 843 09 og 


B's - - 736 04 02 
Which anſwers the Queſtion, 


Or thus : 


4's iſt Offer is 300 J. per Ann. 7 JI. . d. 
be preſent Value of which, for 71735 03 06 
ears, at 5 J. per Cent. is 


And a Fine of - - - - 150 oo 00 


1885 18 03 


— 


48s 2d Offer is a Fine of 1700 00 00 


a4) £3045 
491 0 


— 


Vol. II. 


* * 


The Amount of 1 . in 7 Years? 1 
914 12 3; 


The Amount of t J. per Ann. in 1 
1225 10 03 


| 


d of 7 Years, will amount unto $2653 13.94] | 


„100. per Ann. for 99 Tears. 


115597. in that Term. 


B's Offer is 200 J. per Ann. the? I. . 4. 
— Value of which, for 7 1157 of 06 
at 3% per Cent. is 

a Fine o 650 00, 08 
72 18% h o6 


— 


Ci Offiris 465 Lpw e 13% TA 
112 Value of which, for 7 2343 09-00 

ears, at 51, ger Cent. is 
Anc a Fine of * = — - 206! 06:00 


2543 9 os 


1 

| Therefore cn more chan Fs 1ſt — 11 :95 
As 2d 843 09/08 

Bs-- 736: _ 02 


Queſt: 9. A. gives 15301. for an 3 
B. purs 1550 l. en 
at Intereſt, It. u requir'd to know, which will «- 
mount to the greateft Sum, at the End of the ſaid 


99 Tears, ati the Rate of 6 L pry per Ann. 


rag gn Faterett ; 1 ine 
. ö & oor tun} 1 0 

in 99 Mears, at 64. per Cent, (in C 331827 03. 06 

Tab. III.) multiply d by 100 J. is? 
The Amount of 1 J. in 9979 4 


Years, ar 64, per Cent. (in Tab. L) 496149 05. 52 
mulriply'd by 1550 Lis * 


Therefore 4's 200 . per 4ym. — | _ 
will amount to more than m 35677 18 05 


8 1 


Which anſwers the Queſtion n 


If the preſeat Value of that Difference is requi- 
red, find the preſent Value of 1 /. payable ar the 
End of 99 years, at 64, per Cent. (in Table II.) 
which multiply d by the Difference, the Product 
_ be the preſent Value thereof; viz. 111 J. 9% 
2 


The preſent Value of the Difference is likewiſe 
thus found : 
Find the preſent Value of 11.7 
per Ann. for 99 years to come, at 
61. per Cent. (in Tab. IV.) which 
multiply d by 100 J. the Pro- 
duct will be 
Which is the preſent Value of 

100 l. per Ann, for 99 years, at 
6 1. per Cent. 

And from which ſubtract 


There will remain — — 


1661 o oz 


1550 00 00 


— — 


111 09 02 

' Which is the preſent Value of the Difference, 
Or thus : | 

The Intereſt of B's 1530 l. at 6 J. per Cent. is 


Uuu y = 1418 


93 J. per Ann, A. receives 7 l, per Ann. 
more than B., 
6.4.6 
The preſent Value of 7 /. per | 
Ann, for 99 years to come, at 116 ,06 00 
6 1. per Cent, is 5 


Coat. This Coat being much 


INT 


INV 
ona 


= 5 0 | N 4 20. 4, d. 

Ihe preſent Value of 1330 ll to be 

paid at the end of 99 years, is 5 4 16 10 
— 


* 1 Value 1 5111 og 03 


4 Afier the ſame manner, moſt other uſeful Que- 
ſtions.in Compound Inteteſt, are cafily anſwer d. 


INTERTIES in a Building, are thoſe ſmall 
pieees of Timber that lie horizontally between 
= Sommers; or between them and the Sell or 
| on. 
1 INTERVAL of the Fits of eaſie Reflexion, 
and of eafie Tranſmitſion of rhe Rays of Light, 
is che between every Return of the Fit 


And the next Return. | 


Theſe Intervals Sir I. Newton ſhews how to 
doltect; and rhence to determine whether the oy 
fall be reflected or tranſmitted at their ſubſe- 
ant Incidence ou any pellucid. Medium. (See 
be, Cc. and Newton's Opticks, Book 2. Part 3.) 
TESTINES, are a long and large Pipe, 


which by ſeveral Turnings and Windings reaches | 


from the Pylorw to the Anus: They are knit all 
along the Edge of a Membrane call d the Meſen- 
fery, and are uſuglly fix times as long as che Bo- 
dy to which they belong; chat ſo the Chyle 
which eſcapes the Lacteals of one of the Guts 
may be taken up by thoſe in the next. They 
have three Coats, of which the inmoſt is made 
of ſhort Fibres bound together by fine Blood- 
eſſels, and diſpoſed 
For the Ledgrh of a Fibre is the Thickneſs of the 
than ths o- 

thers, lies in Wrinkles or Plaits, which are call'd 
Valvulæ Conniventes, It hath alſo a great num- 


ber of little Glands, which in the ſmall Guts lie 


in cluſters every where, but where they are knit 
to the Meſentery. Theſe Glands ſeem to ſepa- 
tate a Liquor for the dilating of the thick Chy le, 
hat it miy the more eaſily enter the ſmall Ori- 
fices of the Lacteals. The ſecond Coat is made 
up of rwo Orders of Muſcular Fibres, one running 
ſtrait, according to the length of the Guts; the 
ether zoes round, deſcribing rather a Spiral than 
a Circular Line. By the ſucceſſive Motion of 
theſe two Orders of Fibres, the Guts are in a con- 
tinual Undulation ; which is call'd the Vermicular 


PU, Motion of the Inteſtines. The third 


and external Coat is common, and comes from 
Peritonæum. ; | 

The Inteftines, tho properly but one continued 
Pipe, yet are divided into Six Parts; Three thin 
and ſmall, and Three thick and great. The thin 
and ſmall are the Duodenum, the Fejunum and 
Tum, Thick and great Guts are the Cæcum, 
Colon, and Rectum: See thoſe Words, | 


NE Motion of the Parts of Fluids. 


Were the attracting Corpuſcles of any Fluid are. 
Elaſtick, they muſt neceſſarily produce an Inteſ- 
tine Motion; and this greater or leſſer, according 
to the Degrees of their Elafticiry and attractive 


Forces. | 

For two Elaſtick Particles, after meeting, will 
from one another ( abſtracting from the Reſi- 
ſtance of the Medium) with the ſame Degree of 
Velocity that they met together with. (See Ela- 
Rieith.) But when in leaping back from one a- 
nother they approach other Particles, rheir Velo- | 
city will be encreaſed. | 


as thofe of the Stomach : | 


INTRENCHMENTS, are all ſo 
made to Fortifie any Poſt againſt 22 
There is uſually a Ditch with a Para ork. 
- 2 loaded with Earth, Ga ions, 8 
8, or Hogſheads filled with Earth | 
Men from - Fire. | „ 
INVADIATIONES, was a Term 7 
uſed-in the Law, for Mortgages and Pledges: An 
ſo Invadiare, was to Mortgage Land, es 
INVENTION, in Painting, Scul 
— the - - —_ = roper Obj . 
re, by the i or anci 
bles, & | P ancient F 


e. 

INVENTIONES, was the Term f; 
what is now call d ure-Trove, — 
Goods found by any Perfon, and not challey { 
by any Owner : Which therefore by — 
Law was due to the King (whence that old Rhym 
uſed to this day in many Countries by the Ch 
dren, Who has loft ? I have found, 

- In the King's Holy Ground.) 
And King Edw. I. we find, granted to the Bur 
of _ Ports, Inventiones ſuas per Mare & Ty 
ras, c. 

INVERSE Method of Fluxions, is the Meth! 
of finding the Flowing Quantity from the Fluxin 
given; and is the ſame with what the Fore; 
Mathematicians call the Calculus Iitegralis : 0 
which Subject there is a Treatiſe publiſh'd 
French by Mr. Carre, A. D. 1700, Printed at Pa 
£ _— _ ir — Arithmetich ; and th 

eaſon and Foundation of it Mr. | 
his Book of Fluxions, i 

He had, in Prop. 2. of his Fourth Section, bee 
ſhewing how to Inveſtigate the Area's of Hy Yer 
li- Fenn Figures: And in Cor. 3. of that Propoſitia 
he ſhews that tis manifeſt, That any 
la, or the Complement of any Parabola 
the circumſcribed Parallelogram; or an 1 
—_ being given; and ſuppoſing the Ordinu 

See Fig. 2. amexd) PM=y ; the Abſci 
AP =x; PR=EOD=6b; the Axis O 4 =: 
Thar all the P R, or bs, are: To all the P 
1 I * 

nd if it uired ro find what Proporti 
all the b's ace ro any Power * to 
the ys advanced to the ſame Powe u, it may! 
hoy — 

uppoſe the new Curve NG to be deſcri 
ſo that PN be always equal or — 


PM| ory, then it is manifeſt that the Sum i 
K * 


G th, * „ Att 0 
* — Li 


all the) is equal to the Sum of all the PN, 
to the Curvilineeal Space O A G N: And bec; 


„is always equal vr nal to PN. 


0 


PN becomes equal ro OG, ar the ſame 6 


INV 


INV 


8 


FJ 


hat 


„becomes equal to — 05 tis like · I that to inveſtigate the Proportion of all the ro 

„ie manifeſt, that the Sum of all the Y ĩs equal all the h js the ſamie thing as to inveſtigate the 

r proporcional to the Sum of all the O G, or theſſ Proportion of the Curvilineal Space 40 GN to 

erallelogram AQGK Whence it appears, I the Parallelogram 4 OG K Which may be done 
5 


bus: In Paraboloids and Hyperboloids, the Ge- 
| Equarion expreiſing the Nature ot ſuch 


urves is) = &, and conſequently »” = x". 
ot 2 

ow ſuppoſe ) = x, then x =x", and x = 

f a Paraboliform, or Hyperboliform Curve. 


Let the ſaid Curve be 4 NG, fand 4 P = N,. 
10 =c, PN=x, and O d. Then 


A =t — 
9 m m 2 
45 Hazes, SeR. 3. 41. 90.) —=1 2 7 22 An 


m) all the : To all the x. And becauſe x was 
ur equal to y , therefore when x or PN becomes 
)G or d, theny becomes b"; and conſequently 
s=b ; therefore m n: m:: S6 2 8 
7. * N 

Hence we may eaſily deduce the 64 Prop. Arith. 
Infinxe, firſt diſcovered by the Learned Dr. Wallis. 


CONSECTARYT I, 


io m: m EAN:: 1 14 2 129 2. In 
te nien Series, and 1 f 1 — fr 2: all the y: all 
the b. In the Negative Series, Whence it is e- 


tercepred Diameter x, be taken for the Index 
of the Series, it will be as 1 is to the Power of 


Which is an Equation, expteſſing the Nature | 


, bas — ; I! | 
1. For we found before x = *, and it is 


vident, that if the Exponent of the Power of the | 


uy 
"'S 1 
4 * 
V 221017] 
3 
7 * 
2 
ö op 3 — 
” N * „ * 2 
bs 403 n (9. TRIING 10% Ip 


=o, aii, gn hob 
(becauſe 3 2 = , and conſequently; x* 


repreſents 5 in the Dimenſion requird) in 


| by Unity; ſo are all the y to all the b n 


6 0 ONSECT ART HO u 10s 
2. Hitherto we have found the Proportion of 
all the 2", or (multiplying boch by che; Fluxion 
5% +10 all the 5 +, their abſolute Value 
may be found thus: It was by the preceding 
| Corolary, m: m :: all the &: allthed=; 
that is, ſo is the Space 40 CN, to the Rectan- 
ade” 


. 40GK = 40; Therefore e =allths 


— A. 0 


2 * 882 +, ( becauſe 127 But 
Therefore 47% 1 0: =, 


— — — 


— 0m + m . 1 


CONSECTARY II 


4 
N 


again, Ifin the place of b" we ſubſtiuzes* * (be: 


ide intercepred Diameter or Index of the Series | 
Vol, II. ; ue 5 


=> — * 1 
cauſey = x , chat is, when y becomes = 5; 


— — — I——_ 1 1 


_ 
— — _ * 
— —_— * 


— 


OY 4 — 
— OT” = 
- 2 


. 


* 2 - 
- - IOS= 


— — — 


2 —ͤ —— — Foy 


— 


INV. 


CONSECTARY IV. 


4*.” Hence Mereevor's Lem. Prop. 16. Logarith- 


motechn. may be deduced, upon which the Lear- 
ned Dr. Gregory's Geometrical Exerciſe chiefly de- 


pends. For becaule all the ry x are = all the 

x**> it is evident, that (rejecting the invaria- 

ble Quantities, if there be any) all the x" FO 
I + 

6) 


== = (by putting the greateſt x — 


ta 


1— 


. Whence we have the Demonſtration of 
1 


the Fundamental Rule in Summatory Arithme-, 
tick, to find the Flowing Quantity of a given 
F. luxion. - , 


CONSECTARYT V. 


5*. For inſtance, if the Right Line 4 O= c be 


divided into an infinite Number of æ, the Sum of 
all the Rectangles contain d under any Power of 


the Abſciſſa x, and all the æ reſpectively, that 
is the Sum of all the x * x, or the Blowing Quan- 
tity whereof r is the Fluxion, is equal to 


3 Pa NT 
LL = to the Power of x in- 
r 


creaſed bY Unity, and divided by the new Ex- 
ponent : And ſeeing nhe Thread of my Diſcourſe 
has led me on to this Head, I ſhall inſiſt more at 
large on the ſame in the next. | | 


14531 311 ; * . . g 
rr 

To wo CE "4 12 ** : : * A, + | 

To fint the Flowing Quantity of any Fluxion. 


Sum of all the Fluxions of an unknown Quantity, 
er the finding the Flowing Quantity from its 
Fluxion given, is not leſs difficult in many Caſes, 
than the Reverſe ig eaſie. I ſhall begin with the 
eaſieſt Examples, and proceed gradually to thoſe 
that are more intricate and difficult. 


' 


ee. 


Let it be required to find the Flowing Quanti- 
ty of This Fluxion &, or 4a * & to the In- 


dex of he Flowing Quantity add 1, and then we 
have 4px” 3 divide this by dhe Fluzionary 


Lettet æ, and by the new Index © -|- 1, or 1; 
the Quotient 4 & is the Flowing Quantity of the 
given Fluxion. ; | 


Let it be required to find the Flowing v | 


x |tity of 3 xxx z increaſe the Index of the Fl; 


R Fluxionary Letter x, then the Quotient 


= * m_ — Quantity 


Arn Sthnming up of Infinites, or finding the 8: 


6 


| 


d 
| 


| Example II. 


[ry of 3x + 4x7; the Flowing Quaniy 
the firſt Member ayxis = axy; and that, 


plain, that the Flowing Quantity of ay x + ar 
IS =4 xy. | 


; Example III. 
Let it be required to find the Flowing Qu 


ing Quantity x by 1, and then we have 2x 
which divide by the new Index 3, and by ü 


EE 
By * =x* 1s the Flowing Quantity of d 


given Fluxion. 


/ 


And Univerſally ; 


If it be requir'd to find the Flowing Quant 


of KK x, increaſe the Index of the Flc 


ing Quantity x by 1, and then we have mx"; 


which divide by. the new Index m, and byt 
Fluxionary Letter x, and there will ariſe & 
the Flowing Quaniity requir d. 

| Example IV. | 
u it be requird to find the Flowing Qu 


4 — x — ' Til {FT ' 
tity of c the Fluxion (Hayes, Are. 16.) exprel 
by the other way of Notation, is 4 * N x, 0 


the Flowing Quantity thereof is — 2 & 


Wh. - 


. * F : p 
& 6 4 _ 3 "_ WE 
— = 
ak ad 037% 42 „ 7114/63 7 
* 4x . 
- A Te! 


Example V. 
Let ir be required to find the Flowing Qu 
riry of — = -* : K. To the Ind 
the Power of the Flowing Quantiry add 1, 1 
divide by the. new Exponent, and by x, the 
tient 2 x * 322 2 the Flowing Ny 
F * " 8 „ ; . 4 
BTK Co ale utc 
a = Example mp 7; ; 
Let it be required ro find rbe Flowing Qu 
{SY {4 1 dY 38? 190 * Sd! Pe | 112 
riryf ; this Fluxion may be expreſsd! 
2 T5100 Bl [rw ocliw ty wi 
' | 1 1 195 — 


4 


i 


ſecond Member a xy is =4x): Whence ie 


A 


ll 


— — — — . — 


TN v 


INV 


„ K, a4 den the Flowing d 
— x A974 
ereof is? r x i r 


"Example VII. 


The Flowing D of x / 2r x, or x X 
75 ra = v/ 37 x and the Flow. 


g Quantiry of & 275 —# is found by re- 
a SR». an infinite Series, and || 


ultiplying the ſame by x, and then finding che 
owing Quantity of (ever? Term, x 


— 
To find che Flnetir of 1% ax — a4.Infuch 
afes where the Fluxion is aſſected with a Vin- 
lum, we muſt conſider whether the Fluxional 
Mantity, ſtanding before the Radical Sign, be 
> Flux ion of he Simple or Compound Quanti- | 


der the Vinculum, for in ſuch Caſes | 
le Fluent maybe fqund by rhe General Rule. 


Thus in this Example! obſerve, char a x is the 
luxion of 2x — #4, and therefore the Fluent of 


2 ——— And the Flowing 


„ 
ba == = ( puningy=—) = . 


; ic remains to be proved eng of all the y x is 


x — 1 

2 
Compleat the 13 43 C p, then it 
is evident that che Triangle AB C is equal ro the 
Sum of all, the x, and the "Triangle, ADC is e- 


qual to the Sum of all the x. Bur both theſe Tri- 
angles are equal to the Parallelogr am, and each is 


equal ro + the Parallelogram, and the Parallelo- 
gram is 4 to xy ; therefore. all the y x = = 


—— - 


BY LA” 
1 Triangle ABC. 


2. ler 4 M B be a Parabola, AP=s, PM 
= y, the ago = b, chen the Equation of 


the Curves 2 = x, a5 the Fluxion of rhe 


Parabolick Space, viz. M 742 *. 
Now it is evident, that the um of of all those Fa. 


rallelograms is equal to the Parabolick row 


nd by | 15 — AM D. And the Flowing Dry of = 2 
4x —4 4 or ax & 41 — 4 by DT — 4 OO: POOR x M1 we 
4 49 4-4 Var 44. m 1 Ys 
3, { 9d) had 6 25 12 | W wales g- Suh of 
Rn all the y . 0 
n 2 {85,. NEED] | Compleat the We 4550 then, ic 


ure” rr or 27 %—2xXxX4 


c Ml be found (r ro the Exponent 
+ we add 1, and divide by the new — 


K, 80 bak 5" 

4x D: by the Fluxionary Quantity 27 2xx) 
1 hs f 

ntity be La K. „ 

3 ia Rules may be 5 by Indudt ion 

2 and becnuſq that Methad, by. partretular Ja- 


— may ſerve to give the Reader a clearer Neri 
Sunimarcry 
ne in the fol lowing 2 


— y 3 14 _ 


t. In the Rectangular Triangle "1BC: $2] |: 
ſe AB — a, C b, AP =x, Pp=3,| 


Inder Mr; then the Equation ot the Triangle i is: 


d I, Dl4...%; LLITITTD A 
the G : 
0 22 ir [ 
g I 2 N 
$0777 E 1 $1 P n 
hs : —— Pp 
— 2 . 4 13 { A | 
. 18 -B - j 


8 Us 1 
dit 


* 1 — 


* 8. and Honky lirfte — 


Atichmetick, I fred explain the | B67 


| 
. 
| 
11 

i 


| is manifeſt that the Space AMB D is equal to 
all the y x, and the Space A M c is equal to all 
the x3. Bar by the Method of Tangents ir is, 
y: x 52 3; * and r5 . and in- the Para- 
bolat =m x;"erg095 & = mxy.* | 


(4 7? 
3 , mxy 
2 Whence 1 i= 
| 7 
[ " of 3 
n * N 437 
2 2 5 n 7 
1. 1c) ER. ry 2 Tx ub * 


e 520 ** 


e to the Fluxion ofthe Triangle, is = 270 


1 — — Pe". ws. — 


— 4 a. 111 * 


— — — 
— 
— A. — ——— — 5 o — 
. py by 4 * 

* FE = = <= 2 — _ 

= _ ” — 2 
— — 
— m_— 
2 
2 . & 2 


— 
<< o—m—_ 
» urea — 


— . — * — —— — 
= — - 2 — — — — 
VE. K *. 
8 ů— ET 


15 
bs 


| A 
„m I:: r: XK E 5; 
| And conſequently, 
„rn i:: S: S: NS; 
3 But 
S: As: a . 
Therefore : 
mm EI: :S . oP, 
And conſequently 
Q E. D. 


f — 4 5 
T 1 933 


And befides the Examples I have produced, there 


are others which occur, to which theſe Rules cannot 


be immediately applied ; and that the Reader m 


not be at too great a loſs in ſuch Caſes, I ſhall en- 
deavour to afſiſt him in that Particular. But firſt, 


It will be neceſſary to premiſe this 
LEMMA. 


If a Binominal be to be rais'd to any Power, g v. 
m, (which repreſents any Number, Whole or 
Broken, Poſitive or Negative) then the Uncze or 
Numbers prefix'd to the ſeveral Terms are, 1 x 


m—0 mn — 0 m— 1 m — 
r „% 3 If 
COB Jy I 1 


[ 


_——z . WG - 5 


* Fe. reſpectively, 


L = 18 . 


And if P * PO repreſent the Quantity to be 
raiſed to the Given Power; b the firſt Term, 
and Q the, reſt, divided by char firſt Term, and 


— the Exponent of that Root or Dimenſon, 
1 n "5. Thea- -* 

5 | 8 -* -« B 

SIA 3 — * ene 8 NY 
P+- Pg)" = Þ" + 48+ | 

C D 

vac, G. 


n 3 u 


— 
> * 


m— 2 
* 


For inſtance, if it be required to Extract the 


uare Root of ry — x x ; that is, to raiſe (the 
ord raiſe being uſed indifferently for involving 


or evolying any Binominal) the Binominal ry—xx ; | 
to the Power or Dimenfion, whoſe Exponent is 


2, then P rr, g=——, m=1,andn=2;| 


and conſequently, rr — x A* r — — 


37 Vp? 


* n 
e Ge. 


Let ir be required to raiſe the Binominal a+ x 
to the Power whoſe Exponent is m, or let m be 
the Index of the Roor of rhe Binominal, which 


is. to be extracted. Then, P = 4, Q= — 


and —=(» in this Caſs being = 1) m; chere 


4 2 


2 


ö 


* 


| ial Sc. or Infinito-nomial may be raiſed 


: * — — 
5 a 27 $87 167 


8 


. 1 
5 K* x 


By the ſame Method any Trinomial, Quad 


Given Power, v. g. To raiſe the — J 


a+ ez! + dz” , Se. co th 
whoſe Exponentis m : In the preceding Bl rs 
nal — 6 mung Nan 
Inſtead of x put 57 c + d 7", Sc.) and 
ſtead of x* ſubſtitute rei 77 Seen 
- NA * 777. De 
rere +» 


exe 2 : - 2 
2 XNA N, + n 


ö —2 fd * Grd 

* en *xFIF ee 
REED mens 
f . 3 


— . 
XVI e 44, Sc. -+, &c. 


Ler it be required to find the Flowing Nu 
tity ofthis Fluxioh x Vr Reduce 
to an ( Hayer's Art, 93.) Infinite Series, and th 


xXx x*- 0 


* 


3 ** * * 5 rr ym oy ! * 
— &c. And conſequently, 
— . . Xx? - 1 4 K 

rr —xxis = 8 — 8 is 2 
4 Al a7 8 x 16 


128 77 — Gen And finding the Flowing Qu 
tiry of every Term of this Series, then the i 


of all the x /rr EYE 


J f 
67 7 red 


x? 8 $ x? | del 
L; 133275 ,;, agar” 7 &c. EL R 
Ae. Example II. | me. 


r 


Notation of Powers, that 1 


— 
7 


It is required to find the Flowing Quan 


. Irigevident from the (n Ar. "ſi 


* 
Fal - 


1 


, 
184 


med Equariop, and you have the Fluent of the | 


INV 


INV | 


_ , 
* ee e ee 


& K 1 
I Z en r | 


my 4 


#5 + = LE ad 


rrx 


| | 6 3 
wing Quantity 31 2 TA 2 * 


z x* 
E 


And if we diyide the Series (Examp. 1.) by 
rf reduced to an infinite Series, and 
uriply the 1 by the Quotient, we ſhall 
4 * Dd adi , 5 x? 

4 Ft "ag. 112 77 115277 
32 x* — 


5 


Univerſal Exponents and Coefficients, reduce 
Part der ck che Vinculum to an infinite Series, | 


ich multiply by the Part — the Vinculum, 


find the Flowing Quantity of every Term; 
ty, divide this laſt Series or the Fluent by the 


rt under the Radical Sign affected, with any 
moſt convenient Exponent, and multi 


and that I b 
with ſame ee Examples, | 3 


Example 1, 
Ti Fa to find ihe Flame of 
Vr 4, the Flution reduced to irs r 
Terms, is 4x Kl. Now ſuppoſe the 
Fluent of this Phixion to be A * 41 — | FIR 


it is evident that the Fluxion of this Flaent muſt 


be equal to the Given Fluxion, i. e. LAXazX 


ELT MI. dn pluck” 
ax 44 is —— Therefore (dis 


viding by 72 — 20 L.4 x 57 ax , and 4 
. Having thus found the true Value of the 
indezerminate Coefficient A (viz. 3) in the aſſum d 


1 Equation, ſubſtitute the ſame in place of 4, and 


then we have; Xax—aal* or 1 


Erample II. 


To fing the Fluens of === this Flu- 


aA 2rx—xx 


ly the 
| Part under the ſaid Exponent by * A abs Lxpeethd thus, ra EY” ee 7 


otient, ſo ſhall you have a Series expreſſing 
Fluent 'of the Given Fluxion, and readily 
wing when and whither the Series conſiſts of 


ite Number of Terms or not. 


The Fluent of a Fluxion involving Surd Quanti- 
may be inveſtigated after another manner, 

ich i 5 ſometimes preferable much to the former : 
Principles of this Method are, 


1, Reduce the Given Fluxion to its ſimpleſt 


IMS, 


2, Aſſume a new Equation adfected with i in- 
termined Coefficients; ſo that reducing the 

e to Fluxions, the Terms of this may be com- 
red with thoſe of the Given Fluxion, in order | 
derermine * unknown Coefficients. 


3. Having 23 the aſſumed Coeffici- 
ts, ſubſtirure their reſpective Values in the aſ- 


ren Fluxion, 


Since thy Methed deſerves the Reader's Conſide- 


Suppoſe the Fluent thereof to be A x 2 raff. 
Then the Fluxion of this DW FA,. 


ar- 224 * A _y = & - KA Xx 
rr AA: : Therefore I 4x 2 r 2 * x 


=rx—X x, and 4 =1 and conſequently, 
he Fs fi Given bn uxion is equal to 


Irena 


To nd te Fen att axe +f al. Af. 


| fume an Equation with indeterminatg Coeffici- 

ents, ſo that — 1 the ſame to Fluxions, the 
Terms thereof may de compared wich theſe of 
the 2 — Let the ſaid Equation be 


PF: — 2d a . 


dA 
— 5 


tion, I ſhall endeavour fully to explain the ſame; 


Then, 


Se, * F b 


cw \ '\ 


— 


1 


Dei eee re 4 K, 


e. ve CFR +m + 1 * N= X n 


— 


. Ge. = ds xxe+fx|. 


* 


ay, — 22 + 
| 3 84x KY 4- 53 


77 * A4 


| 4/4 x—at equal to the Fluent of the Given * 
and in General, If the Given 1 conſiſts Fluxion. C 


* 1 3 
* 


I 
- — A * : 443 ; 
* 11 7 
* III. 


— — — — 


ws 


44 1 2 .— EET e | 
ern ings 4k — 
1 2 — 
X 84 F ** +=x nx B4/s ; "+LxnKCafe”” * 8 
51 282 r =y | k q 
Pens 4 = a ee 41 11 7 , 
14 3c; 1 . * 1 31 14 9 L 2 * # oo 


"And imuliphying each ——— ut ton we aw po ps + 
N e x Bdx © ee „Ge. x f 


1 —7 
903 N a 8 
en e nei =dx x. 7 . 17 | 
4 L= | "TRIM : | x * 
ef] * ra wa * | 3 
ä to att. - Which being order'd, we have | * 
Pxr—n+1xkAdf Epxr—n+1XxX Ade +pxr—2n-1KBde 1 
nxAdf x +p xr—2n+1*Bdf x UNT AHK & 


+ nxBaf) + axed) 
— 2 22 2 th 
Genet fl” K N he gia 
.From which Equaion the unknown Coeficinr 4, . C, de 5 
manner; 


* «alien x Adf=pd 
TS And Dividing by p 4, 


77275 A N r 


- Subſtiruting n + 1 for — * 


P» 
f xAf ＋ NIX AF =I. i 
Whence 4A = —— : — — T th 
r—n+ixf+mna+tnxf e ö * 
; 2 0x7 
* Secondly, 4 


ie gene m e B4fobn x BO f=a 

| ” And by Tranſpoltion, 'Divi Diviſion and Reſtitution, 

0 = FIX Bf ma tux Bf= i XA. 
Sr. Wi | . 
ö mu -T — 1411 x f 


—— — 


In like manner, Do F 


2 2 — T — iA Be 
— — Ce. 
mn+r—2n+1xf 


C= 


Toons ls 21 


| Whence it is evident that Ad x ILD 
80 — IM 8 d Pon = 4 . — 

; = DT__==="2\Xx | 

xe+fx mn-+r--1xf mania 1 
. LS x 4b = 30 ,- 5 a 

200i vy | i EY uy , 


IN V 


INV 


ue \ 4 * 
1221 ® y ' 


mn+r+1 x f 


d 23 WA F. KIIIINY SL 
— E 1 n-1T 
an—r—IXxde _ Xx 307 „Ge. x 
22 πο "I 
49 W 


which it may be obſerved, That the Expo 
ts of the Terms of the Indeterminate Series 


n thoſe above, provided that the Exponent of 
firſt Term be nor leſs than r— 1 + 1, and 
the following Exponents proceed regularly : 
t the Exponents of the Terms before the 
lical Sign may be continually increaſed or de- 
aſed by n; for in either Caſe the Terms of 
Fluxion of this aſſumed Equarion will be- 


ms, when — is equal to a poſi- 


whole Number: And that when the Expo- 
ts decreaſe regulacly by n, the Fluent will 


! ; k 
* x + ———— x 


"re the Radical'Sign, may be taken different 


e Homologous to thoſe of the given Fluxion :| 
ar when the Exponents increale regularly by 
he Fluent will confiſt of a finite Number of 


* 


r e.. 
7 * lde 1 
mnqr-r+Ixf. 


— ——½ ] — — 


e+fx" 2 =S: * fol, QE.L 


confiſt of a finite Number of Terms; when 


— is equal to a poſitive whole Number: 


This General Theorem may eaſily be applied 
to find the Fluent of any given Fluxion included 


in the General one 4 x z Fr * 


ro find the Fluent of «5 xx — 25 . 1 
the ſame equal to the General Fluxion, vi. 


m Sanaa 
dæ xxXe+f a" =axXax—aaſ, 
Then d =a, f So, f = a, * — I, m = 
e=— 4a; and if we ſubſtitute the ſaid parti- 
.cular Values of d, r, f, n, n, e in the General 


A we ſhall have, 


g por x de — 22 ＋ 1 
X —CA----—=—c—-—q——- X 
XF mn-r—n+1xf 


4 — 
a — X Xx 
1 rin 2 mu Y 
. d 1. 


— —ixXde Fam y <Þ 6 
E 


18 


E. I. 


+ 1X 4 


— — 


have hitherto explained the General Methods of 
ing the Fluent of any Fluxion by help of Series's, 
| therefore ſhall not farther inſiſt on theſe or o- 
Methods invented for the ſame Purpoſe, but 
the Reader ( who deſires to have a fuller Ac- 
ut of them) to à late Learned Treatiſe, writ by 
+ Excellent Analyſt G. Cheyne, M. D. and 
ited Fluxionum Methodus Inyerſa, 


Sinte the Buſineſs of Infinite Series i; ſometimes 
jou and too perplext, ſeveral other particular 
thods have © been "invented to find the Flowing 
ntity of a-Pluxjon. It ſhall ſuffice, in this place, 
pive the Reader an Idea of them, which will be- 
je more plain and familiar by ſeveral other Ex- 
ples, to be ſeen in their proper places, © 


Example I. | 


Let it be required to find che Flowing Quan- 
of x /2rx = x. On the Center C, with 


225 


5 N 
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e Radius CB = 7, deſcribe the Semi-circle 


QA wo Þ 


ol. II, 


+ r+1xf n = if nr z lf 
—  m-1 a -, Qeo] <5 mr rae Lb i= 6 
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2, and foppole in 


+; de. nt 


7 3 0 — ——— 
SNA 44 =S:4x4/4ax—aa. 
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441 1 > Yn 0K 
25 —X, and MP= +2 rx—xx,and Pp = 
x 3 therefore the Fluxion of the Area, viz. the 
Parallelogram Mp is = x Mr xx, and 


conſequently the Sum of all the x . z - Ax, 
that is, the Flowing Quantity of the given Fluxi- 
on is equal to the Semi- ſegment A MP. 


Example II. 
Let ir be required to find the Flowing Quan- 


pendicular to 4m ; then by the Property o 


Circle AM = V 27x, and R m the Fluxion 
Nou becauſe the Triangles 
Aar | SEDq7 4 
AE M, MRm, are (the Angles 4 MP and 
Mm R ſtanding on equal Arches of the Circle) 


ſimilar, it is P M(/2rx - AA): AP(x) f: Rm 
| T 


=: N and 
vV2rx /2rxx  2rx—ax 


thereof is 


I conſequently, the infinitely little Sector AR 


Nr 


S AR MRis ——— te 


| - * 27 X—XX | 
given Fluxion ; whence it is evident that the Seg- 
& X x x ment 


— — — ——L—B, „ 2 — — 
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ment AOM A is the Flowing Quantity of the 
given Fluxion. +] 


Example III. 


Let it be required to find the Flowing Quan- 
rity of this Fluxion x xXx 2 4/2rx —xx. On 


wo] | DD r* it. 
* % 
% 


the Center C, with the the Radius C A = , de- 
ſcribe the Circle 4 FE M, and ſuppoſe = x, Py⁵B 


—=x, PE=2r— x, the Circumference AFEM 
Se; then, I ſay, that the Sum of all the x x 


. err 
X 2 UT TX & x is 3 


Let the Circle 4 F E M be the Baſe of an up- 
right Cylinder, and the Parallelogram 4 B D E 
the Section of the Cylinder through its Axis, 
AB the Height of the Cylinder, is equal to 
A _ Diamerer _ the Baſe. Draw the Dia- 
gonal A D, then a Plane paſſing t h 4 D 
and perpendicular to the Plane B E, wi divide 
the Gyllader in two equal parts, and cut off the 
Semi- quadrantal Ungula A D E. Now the Fluxi- 
on of this Ungulz is equal to the Parallelogram 
An, mulriplied into its Height P R or A P (be- 
cauſe the Angle RA is equal to 45˙.) = x x 
X 2 4/2rx— xXx ;-and conſequently the Sum 
of all the xxx 2 YT xx is (when 4 P be- 
comes equal to A E, or x = 27) equal to the 


Semi-quadrantal Unguls AD E ==. N. E. 


And thus innumerable Inſtances might be af: 
fign'd, to aſſiſt us in finding the Flowing Quantity 
of any Fluxion, without having immediate recourſe 
to an Infinite Sexges. 


INVERSE Method of Tangents, is the Method 
of finding an Equation to expreſs the Nature of 
a Curve in an Equation, expreſs'd in the neareſt. 
Terms, This depends on the Problem of finding 
the Fluent or - Flowing Quantity, by having "the 
Fluxion given (of which ſee the Inverſe Method 
of Fluxions above given.) And the Art of 
doing it Mr. Hayes (in Fluxions,p. 48.) ſhews after | 
this manner. 

At Page 33 He had ſhewn how to deduce 
Univerſal Rules for Drzwing Tangents to all ſorts 
of Geometrical Curves, when the given Equation 


| As Equation expreſſing the Value of th 


clear the Equation of the Fractions, and find 


Curve 4 M m, the Value of the Sub-rangent? 
being = ——. The Sub- tangent PT 5 


, 2 0 ; 
A = (ex hp), — ; therefore 3r7y x = 
7 | 


| the intercepted Diameter: And therefore he 
his 16th Propoſition thus : — 5 1 


tangent of any Curve, in theneareft T, 
ing given: I required to find the E, 
expreſſing the Nature of the Curve. 


1. What I mean by the neareſt Terms 
beſt explain d by an Example. 

Suppoſe P T , AP , PM=; 
=5; and ler the Equation the 


ture of the Curve bey -+ a yy = x* +6; 
Then the Sub-rangent T P will be = ( 


22 +243) 
Sect. 10. Art. 61.) 3 Now ! 


theſe Terms, expreſſing the Value of, the 
tangent the neareſt, becauſe they immed 
flow from the Equation of the Curve: But i 
Value of the Sub- tangent be changed, 17 a 
ing the Equation of the Curve; v. g. If we 
3% K + 3b xx — 3435; and d 
3x* +3bxx— ay 
3xx-+2bx , ach 


quently 2 = 


Remote Terms. 
Now if the Value of the Sub-rangent be 


reſs'd in the neareſt Terms, the Equation d 
— may be Inveſtigated in this manner. 
Let the Curve ( Hayes, Fig. Art. 77.) 4 
be deſcribed, and draw MT to touch the Ci 
in M; then ſuppoſe the Abſciſſa 4 P = x; 


Ordinate PM = , p = Rm =p); 
becauſe the Triangles m RM, MP T are 


lar; therefore m R O): RM(&x) :: PM 

: PTS. Pur this Value of the Sub- tu 
5 J . * 

equal to its Value given in the neareſt I 


Flowing Quantity of each Term; ſo hare! 
the Equation of the Curve, 


Example I. 
Let it be required to find the Equation di 
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expreſſes the Relation between the Ordinate and | and 31 r 2% : And ſubſtituting * i 


2 
— * 


1 - 
( WER rnd. te. 
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Py" an. ka... 
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* *: 4 
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':2rrx 2%, and (dividing 3rr x 
| * 16 ot x, and dividing 25 by 
Exponent of z) 3rrX , andgrrx 
„, which divided by 2, we have g rr =, 
quation expreſſing the Nature of the Curve 


gm. 


Example II, 
ir be required to find the Property of the 
4 "1M 5 the Sub- tangent PT being 


— 
— 


he Sub- tangent P Tis 4 = (by Sup- 
275 8 4 
Y 
„ = 2 5 , and (ſubſtituring & tor x, andy 
) 1 U 2 vy, and conſequently (dividing v 


he Exponent of x, and 255 by 2 the Expo- 
af y) rx S, Which ſhews that the 


e A M m is a Parabola. 


and therefore r* = 13,7, 


jon ) z 


Example IL 


tit be required to find the P of the 
A Mm, the Value of the Sub-rangenr 


bei 1 ＋ 272 
. ing = rx +24x* a 
; eSub-ravgens'P Tis == = 22 17. 


7 3 * 24 
refore 3 x x x + 24 * 3 7 *˙* 3 + 2675. 
(putting x for x, andy for y) 3 #* + 2a x* 
3)' + 2 by?, and (dividing every Term by 
Exponent of the Flowing Quantity therein) 
+azx=y* +byy; which Equation ex- 
fles the Nature of the Curve A Mm. 


But becauſe this Method depends on that Pro- 

to find the Flowing Quantity of any Fluxi- 
„ with which the Reader is yet ſuppoled to be 
acquainred, I ſhall deſiſt from proſecuting the 
ne any further at preſent, and content my ſelf 
dedace the Solution of the preſent Propoſition 
dm the (Hayes, Art. 61.) fixth preceding; this 
ing nothing elſe but the Reverſe of that. 


That we may be able ro proceed with the 
eater certainty in this Enquiry, it will be ne- 
ſſary to obſerve from the fore-cired place. 


1 The Sub- tangent e is always of one Di 
enſion, and is expreſs d by a Fraction, 


2*, When the Value of the Sub-tangent is 
wrefled in the neareſt Terms, then the Nu- 
craror of the Fraction conſiſts only of thoſe 
erms wherein the Ordinate, (or the Tangent , 
tound, 10 ; a 
3*. And if all the Terms of the Equation of 
e Curve be ſimple Terms, then the intercepted 
Diameter x never occurs in the Numerator, flor 
e Ordinate 3, Tangent g, or Curve x, in the 
Denotninator. 


as it has Flowing Quantinies; 


—— Cy IR COP" EET. x 


+ Pp 

47. But if the Equation of the Curve contain 
mix d Terms, then both x, 3, 5 and y may be 
found in both parts of the Fraction; but with 

this condition, That the Fraction being reduced 
to an Equation, and all the Terms of the Equa- 

tion being brought over to one ſide, and every: 
changed into x, and every / into x, every mix d 
Term will be found as often as there are variable 
Quantities in the ſame. And the Coefficients, 
or prefixed Numbers, will be equal or propor- 

tional to the reſpective Exponents of the Powers 

of the variable Quantitles. 8 


| 3% Whence it follows, thar che Si ns .of the 
Terms, wherein the ſame variable Quantities. 
occur, are the ſame, after à due Diviſiom by — 
prefix d Numbers (or rather by Exponents o 

the variable Quantities *_ * e 


Hence to reſolye the Problem concerning the 
1*. Change every : into x, and every x into 
12 the Curve ) and tranſpoſe all. the 

erms to one fide of the Equation, and diligent- 


ly obſerve whether all the Lerms are Simple, or 
ſome Simple and others Mint. 


. 21140 » 


2*, If all the Terms be Simple, divide every, 
Term by the Expongnt of the Intermediate or 
Flowing Quantity in the ſame; ſo have yqu the 
Equation expreſſing the Nature of the Curve. 

3*. And if there be any mixt Terms, then ob- 
ſerve (Hayes, Sect. 4, 5. Art. 78.) And let 5 
Lerm containing the ſame variable Quantities be. - 


divided by the Exponent of the Power to which 


the reſpective Flowing Quantities are ady; 
ſo that the ſame, Term reſult from every, ſuch 
Diviſion, and be as often found in the Equation 


4*. Rerain only one of thoſe mixt Terms whicti 
occur more than once in the Equation, and ma- 
nage the other ſimple Terms according to Hayes, 


Sect. 2. and there will ariſe an Equation expret- 


(ing the Nature of the Curve. 


Example 1. 


2 A4399 — bby | 
Suppoſe # =———=*-=—T6 then ( by 

ule 1.) changing t into x, and {rranfſ; all 
— Terms to By of rhe —— 
* NAX & ＋ DUX —ayy+bby, and 
becauſe all the Terms are ſimple Terms, there- 
fore (2.) YU x +4axx+ bbx—}y3)—Layy 
+ bb y = ©, which is an Equation ex g 
the Nature of the Curve, as was requi 


Example II. 
Let the Value of the Sub-tangent be = 


3 ws ©.Y — 
— then we have 


3 XX ＋ 2K + J) : 
(by 1.) 3 * + 25% & + J9x— 35 — 2274 


- 
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+ 2x3y5 ah, and becauſe we have the 
XxX 3 mixt 


1M v 


— 
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ment AOM A is the Flowing Quantiry of rhe 
given Fluxion. 


Example III. | 
Let it be required to find the Flowing Quan- 


tity of this Fluxion x xX 2 4/27rx —a#x. On 


WS& | — Mt. 
1 


the Center C, with the the Radius C 4 = , de- 
ſcribe the Circle A FE M, and ſuppoſe = x, Pp 


= x, PE =2r— x, the Circumference AFEM 
Se; then, I ſay, that the Sum of all the x x 


* * err 
2 TT X—X — — . 
v : 


Demonſtration. 

Let the Circle 4 F E M be the Baſe of an up- 
right Cylinder, and the Parallelogram 4 B D E 
the Section of rhe Cylinder through its Axis, 
A B the Height of the Cylinder, is equal to 
E the Diameter of rhe Baſe. Draw the Dia- 
gonal A D, then a Plane paſſing t A D, 
and perpendicular to the Plane B E, will divide 
the Cylinder in rwo equal parts, and cur off the 
Semi-quadrantal Ungula A D E. Now the Fluxi- 
on of this Ungula is equal to the Parallelogram 


An, mulriplied into its Height P R or A P (be- 


cauſe the Angle RA is equal to 45*.) =x x 
* 2 4/2rx— xXx ;-and conſequently the Sum 
of all the xx * 2 /2rx— xx is (when 4 P be- 
comes equal to A E, or x = 27) equal to the 


Semi-quadrantal Ungula A D E ==. N. E. T 


And thus innumerable Inſtances might be af- 
fign'd, to aſſiſt us in finding the Flowing Quantity 
of any Fluxion, without having immediate recourſe 
to an Infinite Series. 


INVERSE Method of Tangents, is the Merhod 


of finding an Equation to expreſs the Nature of 
a Curve in an Equartion, expreſs'd in the neareſt. 
Terms, This depends on the Problem of finding 


the Fluent or Flowing Quantity, by having the 
Fluxion given (of which ſee the Inverſe Method 
of Fluxions above given.) And the Art of 
doing it Mr. Hayes (in Fluxions, p. 48.) ſhews after 
this manner. 


Ar Page 33 He had ſhewn how to deduce 7x = (ex tp) 32 ; therefore ar 


Univerſal Rules for Drzwing Tangents to all ſorts 
of Geometrical Curves, when the given Equation 


| rheſe Termr, expreſſing the Value of, the S 


| the intercepted Diameter: And therefore he 
| his 16th Projofiion thus: OS”: = 


| An Equation expreſſmg the Value of the $1, 
tangent of any Curve, in the neareſt Term |, 
ing given: In required to find the Equai, 
expreſſing the Nature of the Curve, 


1, What I mean by the neareſt Terms will h 
beſt explain'd by an Example. 

Suppole PT t, 4AÞ = #, Þ M=;, ur 
=5; and ler the Equation expreſſing the N. 


ture of the Curve bey + a yy = xi +bxx; 
Then the Sub-rangent TP will be: = (H 


39* +24) 
Sec. 10. Art. 61.) 3xx+2bx - Now I al 


rangent the neareſt, becauſe they immediath 
flow from the Equation of the Curve: But if 
Value of the Sub- tangent be changed, by appl 
ing the Equation of the Curve; v. g. It we 
3)'=3% + 3bxx— 3457; and 
3x* +3bxx— ay 

3 x x ＋ 2 , ſach lad 


quently # = 


Remote Terms. 
Now if the Value of the Sub-rangent bee 


preſs d in the neareſt Terms, the Equation of th 
Curve may be Inveſtigared in this manner, 

Let the Curve ( Hayes, Fig. Art. 77.) AM. 
be deſcribed, and draw MT to touch the Cum 
in M ; then ſuppoſe the Abſciſſa 4 Þ = x ; tt 
Ordinate P M'= y, Pp =x, Rm =; the 
becauſe the Triangles m RM, M T are fin 


lar; therefore m R (7): RM (X) :: PM 

PT. put this Value of the Sub- tanten 
1 . \ 

equal to its Value given in the neareſt Terms; 


clear the Equation of the Fractions, and find ie 


Flowing Quantity of each Term; ſo have J 
the Equation ot the Curve. 


Example I. 
Let it be required to find the Equation oft 
Curve 4 M m, the Value of the Su rangent P 7 


3 1 
being = = The Sub-rangent PT 5 = 


3 rr 
z 


r 


expreſſes the Relation between the Ordinate and 


and 377 & = 29: And ſubſtiruring * for 5 


„ 


Tt 
great. 


ceſſar 


34 
menſi 
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Term 
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"nt 


and J 


ly 1 the : 


':2rrx 2%, and (dividing 3rr x 
45 "Exponent of x, and dividing 25 by 


the Exponent of)) z3r rX = 49), andgrrx 


© Equation expreſſing the Nature of the Cutve 


AM Mm. 
Example II. 
it be required to find the Property of the 
Fs G * che Sub- tangent PT being 


27) 
7 * 


The Sub- tangent P T'is = 25 = (by Sup- 


— 
— 


pojdion 22; and therefore ryx = 29, 
1dr * = 25 y, and (ſubſtituting & for x, and 


for 5) 1 x 2 2 37, and conſequently (dividing & 


by the Exponent of x, and 299 by 2 the Expo- 
rent af y) rx . Which ſhews that the 


Curve A M m is a Parabola. 


Example III. 


Let it be required to find the Pro of the 
Curve A Mm, the Value of the . 


39” ＋ 1122 
zx XK ＋ 124K 


P T being = 


co L077 
The Sub- tangent P Tis = 7 3 xx + 24x 


Therefore 3 x x x + 243x=3)* 3 + 2byy, 
and (putting x for x, and for )) 3 #* +24 x* 
035% + 265, and (dividing every Term by 
the Exponent of the Flowing Quantity therein) 
* AX Xx +byy; which Equation ex- 
preſſes the Nature of the Curve A Mm. 


But becauſe this Method depends on that Pro- 
em, to find the Flowing Quantity of any Fluxi- 
ons, with which the Reader is yet ſuppoled to be 
unacquainred, I ſhall deſiſt from proſecuting the 
ſame any further at preſent, and content my ſelf 
to dedace the Solution of the preſent Propoſition 
from the (Hayes, Arr. 61.) fixth preceding; this 
being nothing elſe but the Reverſe of tlat. 


That we may be able ro proceed with the 
greater certainty in this Enquiry, it will be ne- 
ceſſary to obſerve from the ſore· cited place. 


1*, The Sub- tangent : is always of one Di 
mention, and is expreſs d by a Fraction, 


2*, When the Value of the Sub-tangent is 
expreſſed in the neareſt Terms, then the Nu- 
merator of the Fraction conſiſts only of thoſe 
oo the Ordinate q, (or the Tangent , 
; found. ; | | 


% And if all the Terms of the Equation of 
he Curve be ſimple Terms, then the intercepted 
lameter x never occurs in the Numerator, flor 
the Ordinate y, Tangent , or Curve x, in the 
enorninator, | 


Vol. IL 


; which divided by 2, we have rr xi, 


3 


* 45 Bur if che Equarion of the Carve concaia. 


mix d Terms, then both x, z, fand y may be 
found in both parts of the Fraction; but wich 
this condition, That the Fraction being reduced 
to an Equation, and all the Terms of the Equa- 
tion being brought over to one fide, and every : 


Term vill be found as often as there are variable 
Quantities in the ſame. And the Coefſicients, 
or prefixed Numbers, will be equal or propor- 
tional to the reſpective Exponents of the Powers 
of the variable Quantities. 


3% Whence it follows, that the Si ng .of the 
Terms, wherein the ſame.variable. Quantitięs. 
occur, are the ſame, after à due Divifior by the 
prefix'd Numbers (or rather by the Exponents of 
the variable Quantities ) . gant 


Hence to reſolve the Problem concerning the ” 
1*. Change every t into x, and every f into 

x. (denoting the Curve) and tranſpoſe all. the 
erms to one fide of the Equation, and diligent- 


ly obſerve whether all the Terms are Simple, or 
ſome Simple and others Mit. 


" F387 N 


2*, If all the Terms be Simple, divide every, 
Term by the Exponent of the Intermediage or 
Flowing Quantity in the ſame; ſo have yqu the 
Equation expreſſing the Nature of the Curve. 

3*. And if there be any mixt T then b- 
ſerve (Hayes, Sect, 4, 5. Art. 78.) And ler AD 
lerm containing the ſame variable Quantities be 
divided by the Exponent of the Power to which 
the reſpective Flowing Quantities are advance 
ſo that the ſame Term reſult from every, ſuch 
Diviſion, and be as often found in the Equarion 


as it has Flowing Quantities; 


4*. Retain only one of thoſe mixt Terms which 
occur more than once in the Equation, and ma- 
nage the other ſimple Terms according to Hayes, 
Sect. 2. and there will ariſe an Equation expret- 
ſing the Nature of the Curve. 


Example 1. 


I +433—bby 
Suppole * == Taal g an ( by 
ule 1.) changing : into x, and {rranſpoſing all 

— Terms to one fide of the Equarion, we have 

* AX X U- —ayy-+bby, and 

becauſe all the Terms are ſimple Terms, there- 

fore .* E. Ht ew 

+ bby So, which is an panes, (Ong 


the Nature of tke Curve, as was req 


— 


Example II. 


Let the Value of the Sub- tangent be «= 
3 ATA — ZXY — KK 

3 XxX ＋H＋ 2X) -+ )) : 
(by 1.) 3 * + 2% Xx + yy x— 39 —24a77 


then we have 


- 
* —_——— 


+ 2x3) a, and becauſe we have the 
XXX 3 mixt 


RC WW W * 


changed into x, and every / into , every mix d,. 


— 


— — — 2 — — — 


1 
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as. 


mixt Terms 2 yxx and xx, allo yx, and 2 , each 
repeated rwice, according to the Number of the 


Flowing Quantities; ti erefore if one of them be 
divided by the Exponent of x, and the other by 


the Exponent of y, ( 3.) there will ariſe y x * 


+) x( by 4.) and dividing the ſimple Terms 


by the Exponents of the Flowing Quantities in 
each reſpectively, the Equation expreſſing the 
Nature 6f the Curve will be x* + y x x -+- yyx 


n 
Example III. 


And the Method is the ſame if the C urve z entet 
into the Value ofthe Sub- tanger t, v. g. ſuppoſe = 


Example. 
Suppoſe P * —— ; then is 2 = £1 
279 1 2577 


uud 4 4 K* * — 259 3 and (ſubſtituting x * ö 


and for Ya K* e; therefore ( dividy 
the Terms by the Exponents of x and reſpectin 
ly): 4a X * = . Whence a x S, whid 
ſhews that the Curve A M m is a Parabola. 
INVEST : To Inveſt, in the Law, ſignifies 
give Poſſeſſion: And the Action of doing thy 
which is attended in different Places with dig. 
rent Ceremonies, Forms and Cuſtoms, is cally 
INVESTITURE. 


6 a)*3F'\-4 a5 )313 +4aa35*—y xx7* =35xx73779 


11 29% K 

change every : into æ, and every 5 into x, and 
tranſpoſe all the Terms over to the ſame fide of 
the Equation, and then we have 27 xx + y*a7* 
＋ Y GA NT 42% JJ — 424% 

Wherein the Term y x x, containing three 
Flowing Quantiries; is found thrice, and the 
Term 25 x 3, containing two, is found twice: 
And hęcauſeè thoſe mixt Terms being divided by 
tlie reſpective Exponents of the Powers of the 


Flowing Quantities, the fame Quotient always 


reſults ;' tr4s plain that the Value of the Sub- tan · 
gent is given in the neareſt Terms, and therefore 
the Equation expreſſing the Nature of the Curve 
will be y K — 2 435734 —+Laay* =0: Or 
adding any determinate Quantity h K* 
2) N- f Eo. 


Hence it appears that a determinate Quantity 
may be added to the Equation of the Curve; 
which is plain from the direct Method of Tan- 

fits, Becauſe then when we Inveſtigate the 

alue of the Sub- tangent, all the Terms conſiſting 
of variable Quantities are rejected and vaniſh ; 
and this is ſometimes abſolutely neceſſary, v. g. 


< | 3 — 8 5 
Suppoſe : = ns Then we have 2 x x -þ 
& + x2, and conſequently xx + xy =0; 


and becauſe this Equation has no true Root, 


therefore we muſt add a determinate Quantity, 
ſhire the beſt Len Oar is of a Bluiſh -Colou, 


and then the Equation of the Curve may be 
SAIF =#Fh © 


COROLLARY. Ns. 


Hence, if the Value of the Subnormal (Fig. 
Hayes, Art. 82.) P Q be given, the Property of 
the Curve may be found. For the Triangles | 
QMP, MT P are ſimilar; thereſore QP: PM 
:: PM: PT; and if P be = ꝗ4, then : = 


2.  Whence the Equation of the Curve may 


eaſily be (Hayes, Arr. 78, 79.) found. 
The Property ofthe Curve may be Inveſtigated 
otherwiſe, thus: The Trianglesm RM, QP M 


are ſimilar, therefore MR (x) :Rm (5) :: PM 
O N=, and putting this equal to the 


x 
Value of the Subnormal given, the Property of 
the Curve may be ( Hayes, Art, 77.) found. | 


INVOYCE, 12 Car. 2. c. 34. is a Particy 
of the Value, Cuſtom and Charges of any Gon 
ſent by a Merchant in another Man's Ship, 
Conſign d to a Factor or Correſpondent in am 
ther Country. A* 
| JOBENT Nail, are a ſmaller ſort, comma 
ly uſed to nail thin Plates of Iron to Wood. 
IJOINT-Tenants, are ſuch as come to, 1 
hold Lands or Tenements by one Title pro Ind; 
diſo, or without Partition, 
Theſe are diſtinguiſnd from Sole, or Seren 
Tenants, from Parceners, and from Tenant i 
Common : And anciently they were called Par; 
cipes, and not Heredes : And theſe muſt jon 
Implead, and joyntly be Impleaded ; which Proper 
ty is common to them and to Coparceners, Bu 
Foint-Tenants have a ſole Property of Suryiyorlhy 
which Coparceners have not: For if there be ti 
or three Foint-Tenants, and one hath Iſſue a 
dies, then he or thoſe Foint-Tenants that ſurvi 
ſhall have the Whole by Survivorſhip, _. 
JOISTS, in Architecture, are ſuch Piecesd 
Timber as are framed into the Girders and Sun 
8 on which the Boards of the Floor ar 
aid. | 
' JOYNDER, in Law, is the Coupling « 
Joyning of two Perſons in one Action or Suits 
gainſt another. 2 87 b 
8 : See JO'STS. 7 10 i 
RON. In the Foreſt of Dean in Glouceft: 


and is called Bruſh Oar : But this being melid 
alone produces a Metal very ſhort and brit: 
To remedy which Inconvenien ce they make i 
of Onder, which is found in great Quant 

where any old Works have been in that Coud!: 

For in former Times their Bellows being mod 
only by Hand, their Furnaces produced a Fit 
much leſs intenſe, - than thoſe they now emp}: 
So that formerly they melted down only the Pri 
cipal Part of the Oar, rejecting the reſt as uſcls 
This Refuſe is the Cynder ; which being mingl 
with the Oat in a due Quantity, gives it that er 
cellent Temper of Toughneſs, for which this ln 
is preferred before any brought from Abord. 
The Oar is firſt Calcined in Kilns, like ord 
nary Lime-Kilns, which they fill up to the To? 
with Coal and Oar, SSS. Then putting Fire to 


the Bottom, they ler ir burn till the Coal be 
waſted. This is done without Fuſſon of the Me- 
ral, and ſerves to conſume the more '-drolly 
Part of the Oar, and to make it friable. From 
hence they carry it to the Furnaces, which are built 


| 


of Brick or Stone, about 24 Foot ſquare on the 
-  Ourlide, 
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| and near 30 Foot in Height. Within 
—_ not above 8 or 10 Foot over in the Mid- 
dle. and the Top and Bottom have a yet narrower 
compals ; ſo they are almoſt of rhe ſhape of an 
Egg. Behind rhe Furnace are — two very 
large Pair of Bellows, whole Noſes meer at a 
little Hole near the Bottom. Theſe are comprel- 
ſed together by certain Burton placed on the Axis 
of a very large Ouerſhor hee ti. 
The Furnaces are at firſt filled with Oar and 
Cynder, intermix'd with Fuel, which in theſe 
Works is always of Charcoal, laying them hol- 
low at the Bottom, that they may the more eaſi- 
ly rake Fire. But after they are once kindled che 
Materials run together into a hard Cake or Lump, 
which is ſuſtain d by the Faſhion of the Furnace; 
and through this the Metal, as it meits, trick les 
down into the Receivers, where there is a Paſſage 
open, by which they clear away rhe Scum and 
Drols. Before this lies a great Bed of Sand, where-, 
in they make Furrows of wharfaſhion they pleaſe, 
into which they let their Metal; which is made 
ſo very fluent by the Violence of rhe Fire, that 
ir continues boiling for a good while. The Fur- 
naces are kepr at work Day and Night for many 
Monchs, ſtill ſupplying the Waſte of the Fue and 
other Marerials with freſh pour'd in at the Top. 
From theſe Furnaces they bring their Sows and 
Pigs of Iron (as they call them) to their Forget. 
Theſe Forges are of two ſorts, tha ſtanding toge- 
ther under the ſame Roof: And one they call 
Finery, the other their Chafery.” Both of them are 
on Hearths, on which they place great Heaps of 


Sea-Coal, and behind them Bellows, like the for- [ 


mer, but not near fo large. Into their Finery they 
firſt put the Pigs of Iron, placing three or four of | 
them together behind rhe Fire, with a Ilttle of 
one End thruſt into it; where ſoftning by de- 
grees, they ſtir and work them with long Barsof 
Ven, till the Metal runs together into a round 
Mals or Lump; which they call an Half Bloom. 
This they take our, and giving it a few Strokes 


with their Sledge, they carry it to a great 
weighty Hammer, raiſed by the Motion of a Wa- 
ter-Wheel ; where applying it dextrouſty to the 
Blows, they preſently beat ir out into a thick ſhort 
Square: This they put into the Finery again; 
and heating it red hot they work it our under the 
lame Hammer till ir comes to be in the ſhape of 
a Bar in the Middle, but with two ſquare Knobs 
on the Ends. Laſt of all they give it other Heats 
in the Chafery, and more Workings under the 
Hammer, till they have brought their Jon into 
Bars of ſeveral Shapes and Sizes. If they omit 
any one Proceſs, it will be ſure to want ſomething 
of irs Toughneſs, which they eſteem irs P.ffeion. 
For the Backs of Chimneys, Hearths of Ovens, 
or the like, they take the melred Metal our of the 
Receivers in great Ladles, and pour it into Moulds 
of fine Sand: Philoſ. Tranſ N'. 137. 
At Milthorpe in Lancaſhire they have ſeveral 
lorts of Tron-Srone, ſome of it making Coldſhire- 
Iron ; that is, ſuch as is brittle when it is cold. 
another ſort makes Redſhire, which is ſuch as is 
apt to break if it be hammer'd when 'risof a dark 
Red Heat; and therefore they are never melted 
down but in Mixture, and (© they yield an indif- 
ferent good fort of Iren. They have of late made 
it much better than before, by melting the Sow-+ 
Meral over again, as likewiſe by uſing Turf and 


Charcoal ; whereas formerly the Fuel was only 
harcoal. 


They firſt burn the I on- Stone, and then for e- 


very ſeventeen Baskets of this burnt Stone they 
put in one of Lime- Stone unburnt, to make it 
melt freely and caſt the Cynder, which they al- 
ways take off from the melted Iron, before they 
let it run. ! 
The Bottom of the Furnace is about two 
Yards ſquare, and ſo riſes perpendicularly tor a 


Yard or more, which is alſo lined within with a 


Wall of the beſt Fire-Stone; to keep off the Force 
of the Fire from the Walls of the Furnace,” The 
Bellows which are very large, and moved by 
Water, enter about the middle of the Focus: The 
Teſt of the Furnace is raiſed above this fix or ſeven 
Yards /quare-wiſe,” but tapering; ſo that the to 
Hole where they throw in the Mine and Fuel, 
is bur half a Yard ſquare. When they find it to 
have ſubſided about a yard and quarter, they fill 
the Furnace again. * * 

1 heir Forge is much like that of a common 
Blackſmith's, about one yard and half over; and 
of the ſame heighr, - The Hearth is all of Sowa 
Tron, much of the ſnape of a Broad-brim'd Har, 
with the Crown downwards. The hollow place 
they fill and heap up with Charcoal, and lay the 
Oar (firſt broken into pieces as big as x Pigeon's 
Egg) all round about the Charcoal d the flat 
Hearth, to bake it, as it were, or neal it; thruſt- 


ing it by little and litt e into the Hollow, and keep 


blowing for twelve Hours. Then they pull out a 
Stopple at the Bottom ofthe Wall, and our comes 
all the Glaſſfe Cynder, being very liquid, leaving 
the Iron, which is never in a perfect Fufion, in a 
Lump at the Bottom: This they rake our with 
great Tongs, and turn ir under heavy Haminers 
moved by Water, which at the ſame time beat 
off, or rather ſqueeze our the fluid Scorie of 
Droſs, and after ſeveral Heats form it into Bars. 
They vie no Lime-Stone, or any thing elſe to 
88 the Flux. Theo get about 100 Pound 
eight of Meral ar one Melting, cuc of abour 
three times as much Oar. 3 
The Tron Mine in Suſſex lies from four Foot d 
to forty and upwards. There are ſeveral ſorts o 
Mine, ſome hard, ſome gentle, ſome rich, ſome 
poor, ſome fine, ſome courſer. The Tron Maſters 
mix different ſorts of Mine together, otherwiſe it 
will not melt to ſo good an Advantage. 

When the Mine is brought in they rake Small- 
coal, and lay a Row of that and a Row of Mine 
alternately, S. S. S. one above another; and ſet- 
ting the Coals on Fire, therewith burn rhe Oar : 
This is done to mollifie ir, that fo it may be 
broken in ſmall pieces, otherwiſe it would not 
melr in the Furnace, bur come away whole : Nor 
muſt ir be over-burnt, for then ir will op, as 
they call it; that is, run together in a Maſs, 

After ir is burnt tis beat into ſmall pieces with 
an Lon Sledge, and then pur into the Furnace, 
which is before charged with Coals, on the Top 
of which it is caſt, where it melts and falls down 
into the Heath in about twelve Hours more or 
leſs, and then tis run into a Sow. 

This Hearth is made of Sand-Stonie, as alſo its 
Sides round to the height of about a yard; and 
then the reſt of the Furnace is lined up to the top 
with Brick. 1 

When they begin upon a new Futnace, they 
put ire for a day or two before they begin to 
blow: Then they blow gently, and increaſe by 
degrees, till they come to the heightin ten Weeks 
or more. very 
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Every ſix days they call a Founday, in which 
time they make 8 Tun of Iron: That is, if you 
divide the whole Suni of Iron they make by the 
Founday; or at firſt they make leſs in a Founday, 
at laſt more. 2 % | 

The Hearth, by the force of the Fire continual- 
ly blown, grows,wider and wider; ſo that if at 
firſt it contains ſo much as will make a Sow of 
600 or 00 Pound Weight; at laſt it will con- 
tain ſo much as u ill make a Sow of 2000 Pound. 
The leſſer pieces of 1000 Pound and under, they 
call Pigs, | | 

Of rwenty four Load of Coals, they expect 
eight Tun of Sows. To every Load of Coals, 
which conſiſts of eleven Quarters, they pur a 
Load of Mine, containing eighteen Buſhels. 

A Hearth, if made of goo1 Stone, will ordi- 
narily laſt forty Foundays or Weeks: During 
which time the Fire is never ler go our. They 
never blow twice on one Hearth, tho' they go 

upon it bur five or fix Foundays. The Cynder, 
like Scum, ſwims upon the melred Meral in the 
Hearth, and is let out once or twice before a Sow 
is caſt. | 


The Manner of Working Tron at the Forge or 
Hammer. 1 | 


In every Forge there are rwo Fires at leaſt, 
which, as betore is obſerved, are called, one the 
Finery, and the other the Chafery. | 

At che Finery, by the Working of the Hammer, 
they bring ir into Blooms and Anconies, thus : 
They roll the Sow at firſt into the Fire, and then 
melt off a piece of about + of a Hundred Pound 
Weight; which, as ſoon as tis broken off, they 
call a Loop. This Loop they take out with their 
Shingling-Tongs, and beat it with Iron Sledges on 

an Iron Plate near the Fire; that ſo it may not 
fall in pieces, but be in a capacity to be carried 
under the Hammer; where it is beat very gently 
at firſt, only ro draw Cynders and Droſs out of 
the Matter: Bur afterwards they let out or draw 
more Water, and ſo by degrees beat it thicker 
and ſtronger, till they bring it to a Bloom; which 
is a four · ſquare Maſs, about rwo Foot long. This 
Operation they call Shingling the Loop. This 
done, they immediately return it to the Finery a- 
gain; and after two or three Heats, and Work- 
ing, they bring it to an Aucony; whoſe Figure is 
in the middle a Bar of about three Foot long, and 
of the ſnape they intend the whole Bar ſnall be 
made of; bur at both ends is a ſquare piece left 
rough, to be wrought at the Chafery. | 

Note, Ar the Finery, three Load of the biggeſt 

Coals go to the making of one Tun of Tron, 
Ar the Chafery they only draw out the two 
Ends ſuitable ro what was drawn our at the Fi- 
nery in the Middle, and ſo finiſh the Bar. 
Note, One Load of ſmaller Coals draws out a 
Tun of Iron at the Chafery. 
At the Finery, they expect that one Man and a 
Boy ſhould make two Tun of Iron in a Week; 
ard at the Chafery, that rwo Men ſhould take up, 
that is, Make or Work five or fix Tun in a 


Week, 


One thing is. remarkable here: They ſay, | 


Thar if into the Hearth where they work the Iron 
Sows (whether the Finery or the Chafery) you caſt 
on the Iron a piece of Braſs, it will hinder the 


| ſo, chat it cannot be wrought into a ſolid P. 
Keys Totes of Engliſh Wards, at the End, Oy 
RREGULARILY, in the Canon-Laiy fp. 

nifies an Impediment, which will hinder ip. 

ſons going into Holy Orders; as being a Baſt 

Maimed, Conſenting to a Murder, &c. & 5 

IRREPLEVIABLE, in the,, Common-Lay 
fignifies, what may not be Replevied, or ſet a 
Large, upon Sureties, | 

ISOCHRONAL-LINE, is that in which a hes. 
vy Body is ſuppoſed ro deſcend, without any fc. 
celeration . And the Excellent G. G. Leibniz 

in the Act. Erud. Li for Febr. 1689. hath 2 

Diſcourſe on this Subject; in which he ſheus 

That an 2 Body, with a Degree of Veloci 

Ta CY by the Deſcent from any Height, may 

deſcend from the fame Point, by an infinite Num. 

ber of Tſochronal-Curves, and which are all of the 
lame Species, differing from one another only in 
the Magnirude of their Parameters; ſuch as ate 
all the Quadrato-Cubjcal Paraboloids, and conle. 

quently ſimilar to * l 

He ſhews alſo there how do find a Line, in 
which a heavy Body deſcending, ſhall recede uni. 
formly from a given Point, or approach uniform- 


ly ro it. this 
IS i HMUS,inAnatomy,is a Paſſage in that par: ¶ N the 
of the Medulla Oblongata of the Brain, which lies N helio 
between the Cerebrum and Cerebellum, and which Ne Jo» 
reaches from the id ad 


7 12 called the Anus to the 
fourth Ventricle. The Upper-part or Cover d 
this Conduit or Paſſage, which is betwixt the 
Teftes and the foremoſt Vermicular Proceſs of the 
Cerebellum, and to which two it is tied at its, tw 
Ends, and to the Proceſſes that come from the 
Cerebelum to the Teſtes at its Sides; is called V4 
lenta Major: It is of a Medullary Subſtance ;'and 
its Uſe is to keep the Lympha from falling out a 
bove the Nerves in the B /ig of the Skull, 
ITALIAN Hours, are the 24 Hours of th 
Natural-Day, accounted on from the Sun-ſetting 
of one Day, to the ſame time again the nen 
Day, as tis the Cuſtom in Italy ro do this day, 
and as the Fews did of old. 

ITINERANT Judges or Juſtices, are ſuchs 
were formerly ſent with Commiſſion into diver 
Countries to hear chiefly ſuch Cauſes as wer 
called Pleas of the Crown, the ſame with Juſtice 
in Eyre ; which ſee. 

JUBILEE, is a ſolemn Time of Feftivity a 
Rome, in which the Pope pretends to git 
Pardons Indulgencies, and Bleflings to ud 


he Sat 


aneous, 


Rich Credulous Perſons as have as much re the 2 
ney as Faith, and who have leiſure-enough eing re 
o thither to fetch them. The firſt Jubilee cond Pa: 
aid to have been Inſtituted by Pope Boniface ay alſc 
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A. B. 1300. to return every Hundred Ves 
Bur Pope Clement VI. thought ſuch a Fair! 
Indulgencies ſhould be kept oftner ; and ſo k 
order d that the Jubilee ſhou!d return again em 
ty Fifry Years; which was Decreed 7. D. 135% 
In Imitation of this profitable Pardon - Maria 
at Rome, the Monks of Chriſta. Church in Cant 
bury ſer up a Jubilee of their own every Fifti 
year allo, to ger a Concourſe of Fools io e 
Shrine of that Inſolent Prelate Thomas Becket 

Our King Edward II. kept a kind of Civil} 
bilee at his Court in the Fiftieth year of his 0% 
Age; which was in 1362 ; granting Pardon 
Privileges, and other Civil Indulgencies. u. 


Metal from Working, cauſing it to ſpatter about 


Limits : 
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UDICIUM Dei. Our Anceſtors uſed to call 
115 now prohibited, Trials of Guilty Perſons 
y Ordeal, Fudicium Des, the Judgment of God : 
Ordeal in this Volume. 
GUM Terre, is half an Arpent or fifty 
erches ; mention d in Demeſdey-Book, and inter- 
reted there to contain half a Plough-land. i 
JUPITER. The Calculation of the Eclipſes 
f Jupiters Satellites being a thing of great Cle 
or determining the Longirude of Places on the 
; J judg d ir neceſſary to inſert the Man- 

er and Method of it here from Mr. Mhiſtons 
d, oleftiones Aſtronomicæ, p. 219. 
He rakes — Example an Eclipſe of the firſt 
bcellice ; becauſe, both thoſe Excellent Aſtrono- 
ners, Caſſini and Halley have ſhewn how to Cal- 
ulate that by proper Tables; and that the ſame 
Method will ſerve to find the Eclipſes of the o- 
ber Satellites of this Planer. 

And he obſerves that theſe Caſſini an Tables are 
med after a new and accurate Method, and 
l give the Moment of the Ecliples in as new 
d accurate a Way. 1 
It is ſuppoſed there, That the Periodick Time 
this firſt Satelliteis preciſely one 2448th Parr 
fthe Periodick Time of Fupiter, from one A- 
phelion to another. Whence the Equations of 
be Jovial Orbit being turn d in Minutes of Time, 
id adapted to thoſe particular Revolutions of 
he Satellites, will malte good the — Parts 
f the Equation of theſe Eclipſes, Tis to be ob- 
ed allo, that theſe Tables ſuppoſe the Aphe- 
on of Jupiter to be in the Beginning of the ↄth 
Degree of Libra; and that the Orbit of the Sa- 
lite is fo little diſtant from the Plane of the 
Orbit of Jupiter, or alſo of the Ecliprick ; that 
he Differences thence ariſing may uſually not be 
ken notice of. Note alſo, That in the accu- 
te Calculation of rheſe Eclipſes, there is need 
another Equation, according to the various 
Polition of the Earth to * Which Reſtitu- 
hon of the Poſition, ſuppoſe the Oppoſition of the 
un and Jupiter, contains 2251 Periods of this Sa- 
elite. e 
The firſt Obſerver of this Equation, Mr. Ro- 
ner, aſſerts, That tis in irs greareſt Quantity 
A2 Minutes of Time; bur Caſſini faith ir don't 
xceed 14 Minutes and 10 Seconds. The Cauſe 
af this Equation is the ſucceſſive Propagation or 
Motion of Light; which is by no means inſtan- 
aneous. And from this Fountain the Equations 
of the 225+ Revolutions of the ſecond Satellite, 
being reſpectively adapted, do compleat the ſe- 
ond Parts of theſe Eclipſes. But a little Table 
ay alſo be added, ſhewing the Half. Stay of the 
datellite in the Shadow of Fupiter, accommodated 
to the former Periods of 2448. For as Jupiter 
accedes to the Sun, the Shadow increaſes ; and as 
he recedes from the Sun, it decreaſes. But this 
Equation is ſo inconſiderable, that ir may moſt 
ſafely be omitted, There is added alſo, as there 
ought, a Tablet, ſhewing the Half Duration of 
the Sarellire in rhe Shadow of Fupiter, according 
to the different Poſition of the Satellite with re- 
ſpect ro the Nodes and Limit:: For though, as 
was faid above, the Angle of the Inclination of 
the Plane of the Satellites Orbit be not great, 
mu yer ſomething : And therefore about the 
Nodes of the Orbit the Immerſion will be more 
direct and deep in the Shadow, than about the 


| common one of the Equation of Time, and no 
* 2 to Mr. — Judgment, are 
to be uſed in the Calculation of the Eclipſes of 
this Satellite. 2 
In order to Calculation then, X 

1. From the Table of the Epoche of the Revolu- 
tions of the firſt Satellite ro the Shadow of Fups- 
ter (which you will find amongſt the Aſtronomi- 
cal Tables, under thoſe Words in this Vol. 2.) find 
firſt the Tear in the Left Hand Column, and then 
write down the Numbers that ftand againſt it, 
exprefling the Days, Hours, Minutes, and Se- 
conds of the Revolution: And alſo thoſe in the 


Numbers _ alſo in their proper Order (from 
the next Table) thoſe which belong to the Montti 
and Day aſſign d, with thoſe alſo in the little Co- 
lumns, Ne. 1, Ne. 2. And then add them all ſe- 
verally, as they ſtand in order, inro one Sum. 
Then will the firſt of thoſe Sums ſhew the mid- 
dle Moment of the Middle of the Eclipſe : The 
Second ſerves for the firſt Equation : The Third 
finds the ſecond Equation ; that is, if you write 
down alſo in every Leap-Tear, and in the Months 
of Fanucry and February, the Day next after the 
given one, inſtead of the given Day, with irs E- 
quations : For the Table accommodared, as ir 
ſhould be, ro the greater Part of the Leap-Vear 
can't ſerve without Correction for the — 
Part of the Tear, before the interpoſed Leap Tear 
Day. 

2, If the Number in the former Co- 
lumn, and appointed for the former Equation, be 
leſs than 1224 (the Half of the greateſt 2448 ) 
that greateſt Number itſelf alſo, if i be needful, 
being, as the entire Circle, firſt omitted, go to 
the next following Table, agreeing to that Equa- 
tion; and add the Equation there placed to the 
middle Time of the Eclipſe before ſound: If 
the Sum exceed the Half of the greateſt Num- 
ber, ſubtract the Equation correſponding to it, 


the Sum in the former Caſe, and the Difference 
in the latter, give you the Time of the Middle of 
the Eclipſe, Equated the firſt Time. 

3. If the Number 2 in the latter Column, 
and either increaſed by the Eleventh Part of the 
former Equarion, where the firſt Equation was 
found by Subtraction ; or leſſen d by it, where ir 
was gain'd by Addition; be leſs than 113, the 
Half of the greateſt Number 225.4 (thar greateſt 
alſo ir ſelf, where tis neceſſary, being quite re- 
jected) ; Then rake that very Number, or if ir be 
greater than the ſame Half irs Complement ro 
the preateſt Number, and apply it to find rhe ſe- 
cond Equation ; and add the proper correſpon- 
ding Numbers, taken out of the Table, to the 
firft Equated Time of the Middle of the Eclipſe. 
So ſhall the Sum of both be the true Moment 
of rhe Middle ef the Eclipſe. From which 
Moment ol Time if you ſubtract the. Half 


of the next following Table) you will have 
the Moment of the Immerſion ; it you add it to 
that Time, you will have the Moment of the 
Emerſion, and both duly accommodated ro the 
mean Time of the Eclipſe. 

And theſe few Rules and Operations are fully 
ſufficient for the Calculation of theſeEclipſes; only 


I ſhall add an Example to make all plain and 


Limits: And cheſe Tables, together with the 


clear. 
The 


other two Columns, N*, 1, Ne. 2. Under theſe 


from the middle Time of the Eclipſe : Then will 


Duration of the ſame Eclipſe (taken eafily out 


—— — — 


Jus 


3 | | ben lO a6 U * 
RF D. H. ! , Numb. 1. Numb. 1. wh 
The Year 1702. t "tg 90! * $6] "OT". * by 78.9 4 in, 
The Day November 23 10 11, ©0 o185, 184.0 © | &c. 
November 23 on ot; 36 247% 4262.9 ] 
Equation 1 - oo oo OZ ©6 e 3 5 held 
Time firſt Equated 25 1 4 42 29 i — - anus ſtice 
Equation (2) — o 00 03 29 225.4 , fort 
"The Half Stay 6 oo ol 04 39 op. us 37.2 | alw 
Ti L 
N 0: s 0 33; $0] 41) 3ob:(3, * 
, eee ee oo ob 25 Oing 1g, | bs 
k A 8 23 0 21 13 p. m. 6 


of the Emerſion 


1 


5 
But ſince this Eclipſe happens in the Pay- time, 
21. Nov. 25. at 2 Hours, 25 Minutes, and 15 
Seconds paſt Noon; A Period or two mult be 
added, to find when one will happen in the Night- 


time. 


G Yo EW. 
The Radix is - - 25 02 21 15 P. m. 
Add one Revolution 1 18 28 36 


—_—_— 


The Sum will be 26 20 49 51 p. m. for the 
Time of the next Emerfion. ; 


Which Eclipſe being alſo inviſible, add to th 
laſt Sum another Revolution. | 


: i . . 
26 20 49 51 
1 18 28 36 


» 


ot n 28 15 18 27 p. m. which 
will be the Time of the next viſible Emerſion of 
the Satellite, in the Meridian of London. 


And thus may the Times of the Eclipſes of the 
Satellites of Jupiter be Calculated with great 
Exactneſs for the Meridian of any particular 
Place; and Tables made of them for any Time 
to come. And where ever, under any other 
Meridian, the exact Moment of the Eclipſe of a 
Satellite can; by a good l eleſcope, be obſerv d. 
The Time of its happening ſooner or later than 
che Tables ſhew it will do, at London (ſuppoſe, 
or for: any other Meridian) will ſhew how much 
the Meridian of the Obſerver is diſtant either Eaſt 
or Weſt from the Meridian of London : Thar is, 
the Difference of the Longitude. berween theſe 
two Places will be known. 
JURIDICAL Days, the | ſame with Court- 


Days. ; | 

: JURISDICTION, is a Dignity which a Man 
hasiconferr'd on him to do Juſtice in Caſes of 
Complaint made before him. Of this there are 
two kinds ; one which a Man hath by reaſon of 
his Fre, of doing Right in all Plaints relating to 
his Fee, by Vertue thereof. The other is Col 

| lated by a Prince to a Bailiff ; which in a large 

ſenſe may ſigniſie all ſuch as have Commitlion 
from the Prince ro give Judgment in any Cale. 
Js Honorarium, or the Editts of the Pretors, 
was a Part of the written Roman Laws, and was 
what the Prætors, and ſuch kind of Magiſtrates 
did propoſe by the Conſent of the People. 


* 


JUS Retrattus five Retrovendendi, in the Cy; 
Law, is an Agreement between Buyer and th 
ler, that the latter and his Heirs may buy þ 
the Goods or Wares again before any — 2 

JUSTICE. The Vertue of Fuftice is eie 
Univerſal or Particular. General or Uni 0 
Juſtice is a conſtant giving to every one his D n 
and this hath for its Object all Laws both D. 
vine and Human. Particular Fultice, is a c . 
ſtant Will and Deſire of giving every one hy 
Due, according to particular Agreement ws _ 
Laws of Civil Society. Particular Fuſtice as "i —T 
exerciſed in Commerce, is uſually called — K 
tative, and ſometimes. Expletory Fuſtice, bein * 


directed without any regard to the di þ F, 
ditions of Men, bur oblerves the Simple a = 
tion, and is wholly bent on the Value or Pra whic 
of 1 hings, or what is really and juſtly due. I k 
if you conſider Particular Fuſtice, as it is exe 4 
ciſed in Governing, or in Beneficence, it is calle! M 
Diſtributive or Attributive Fuſtice ; and, is cu i 
cern d in the appointing of Rewards and Punif 117 
ments, accordiug to the ſeyeral Conditions St K 
rions and,. Qualities of Men, according as they 1 
are more or leis Good or Bad, Uſeful or Preis Kind 
dicial, Worthy or Unworthy. And when 12 Dr. 
are mary Claimers for Rewards, it oblerves1 defer 


Comparative Proportion, * Dani 
JUSTICE. of the Hundred, was formerly th the l 
ſame with the Dominus Hundredi; called ab It 
Centurio, Centenarius, and Aldermannu, Fo n 
JUSTICES of Labourers, were Fuſtices hew Wl cf W 
rotore appointed to redreſs the Forwardneſs of l 


bourers, that would cith J 
—_— er be Idle, or have 1 * 
JUSTICES of the Pavillion, are certain Jud; ſome 
of a Pie-Pouder Conrt, of a moſt tranſcendent |vM lowir 
riſdiction ; anciently authorized by rhe Biſh repre 
of Wincheſter, at a Fair held on St. Giles s-HilM each 


near that City, by Vertue of Letrers-Pateis 
24 — ping ow. IV. See _—_— F * 
rge in Pynn s Animadv. on 4 Inſtit, fol. | 
USTICES of the Peace, — = = nag : Or 
pointed by the Queen's Commiſſion to preſeri the d 
the Peace of the, Country where they dwell, 0i Noc 
theſe ſome are made of the Querum ; becauſe ſome Wi 
Buſineſs of Importance cannot be diſpatchd ( (ee 
Quorum) without the Preſence or Aſſent of them 
or one of them. | x 
The Office and Power of the- Juſtices d 
the Peace is very large and various, bing 
founded on ſeveral Statutes; ot Which, le 


Fitzherbert, Lambert, Crompton . 
er , and in Smith & 
Repub. Aulor, (ib, 2. cap. 9. They were callel 

Gur 


- 


Jus 


Jus 


Guardians of the Peace till the 36 Edw. 3. cap. 12. | 
where they are ſtiled Fuſtices, Thoſe that live 
in, and are Members of Towns, Coporations, 
Sc. are called Fuſtices within Libertzes. 
JUSTICE-SEAT, is the higheſt Court that is 
heid in a Foreſt, and before the Lord Chief Ju- 


Juſtices appointed by Edward the Firſt, on great 
Diſorders ariſing in the Kingdom, while tie was 
abſent in the Scorch and French Wars. Their 
Office was to make Inquiſition throughout the 
Realm, by the Verdict ot ſubſtantial Juries, upon 


all Officers, as Mayors, Sheriffs, Bailiffs, Cc. 


ſtice in Eyre of the Foreſt, upon Warning given 
forry Days before; and then the Judgments are 
always given, and the Fines ſer for Offences, 
that were Preſented at the Courts of Attachments, 
and the Offenders Indicted at the Swain-Motes : 


See Manwood's Foreſt Law, C. 24. 


JUSTICES of Traile Baſton, were a kind of 


for their Breach or Neglect of Duty, in not Pu- 
niſhing Bribery, Extortion, &c. *'Tis'moſt like- 
ly they received their Name from 4 Baſton,or Staff, 
that was the Body of their Office, as it is of a 
Mareſchal of France And who ever was 
brought before them was Traile 4 Baſton, tra- 


ditus ad Baculum, brought to the Staff of Juſtice. 
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ters, or Conventions of the Rural Dean 
and Parochial Clergy ; fo called becauſe 
they were held on rhe Kalends, or firſt Days, of 
every Month; as at firſt every three Weeks: Ar 
laſt thele Conventions came to be held only once 
a Quarter; and by degrees have been wholly in- 
iermitted, to the great decay of Good Diſcipline. 
Parochial Antiquities, p. 640, 

KALENDAR Month, is mentioned in 16 Car. 
2, cap. 7. and conſiſts of 30, or 31 Days (except 
February, which never hath more than 28 Days, 
excepting Leap. Tear, and then has 29) twelve of 
which being thoſe mentioned in the Kalendar, 
make a Tear; which hence is vulgarly expreſs'd 
in the Singular Number, and called a Twelve- 
Month : But when in the Plural Number we ſay 
Twelve Months, then it ſhall be accounted a Month 
ef Weeks, which is but 28 Days. 

KALENDAR. There is in uſe ſtill in Stafford- 
ſvire, among the Common People, a very peculiar 
Kind of Perperual Kalendar or Almanack, which 
Dr. Plott, in his Natural Hiſtory of that County 
deſcribes very accurately, and proves to be of 
Daniſh Invention, and no doubt brought in when 
the Danes had the Government of this Kingdom. 

Ir is called there the Clagg, I ſuppoſe from its 

Form and Matter, being — made of a Piece 
of Wood, ſquared into four Plane Sides, and with 
a Ring on the upper End of it, to hang it on a 
Nail ſomewhere in the Houſe, 
There is ſome Diverſity in the F-rm of them, 
ſome being more Perfect than others. The fol- 
lowing Figure, which I borrow from Dr. Plot, 
repreſegrs the Common or Family Clogg ; where 
each Angle of the Square Stick, with one Half of 
each of the flat Sides belonging to it, is expreſs d; 
and this is the moſt clear and intelligible Form 
it can well appear in, upon a Flat 

On each of the Four Sides are Three Months, 
the Number of the Days being repreſented by the 
Notches; That which begins every Month hav- 
ing a Patulous Stroke turn d up from it: Every 
Seventh Norch, being alſo of a larger Size, ſtands 
lor Sunday, which ſeems to ſhew that the Cycle of 
the Sun or Dominical Letters, are here committed 
to 8 ; the Sundays and other Days here be- 
ing hx d. 

Over. againſt many of the Notches, whether 
great 8 _ there are placed on the Loft Hand 

ol, 


IK fin, or © were formerly Rural Chap- 
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ſeveral Marks or Symbols, denoting the Golden 
Number, or Cycle of the Moon ; which Number, 


if under 5, is repreſented by ſo many Points; but 


if ir be 5, then a Line is drawn from the Notch, 
or Day to which it belongs, with a Hook return- 
ed back againſt the Courſe. of the Line; which 
ſeems to be delign'd ro repteſent V the Roman 
Letter for 5. _ 

If the Golden Number be above 5 and under 10, 
then tis mark d out by the former hooked Line 
for 5 and with the Addition of as many Points as 
make up the Number'defign'd : As if ir be $,there 
are three Points added to the hooked Line, Sc. 

When the Golden Number is 10, there is a Croſs 


on the Notch to repreſent X ; And if it be above 


and under 15, tis expreſsd by Points as before; 
And if above 15, i the croſs Stroke, Points, 
and a hook Line for V: When 'ris 19, the Line 
iſſuing from the Notch for the Day, hath two 
— Croſſes, or Strokes, as is plain from the 
ollowing Figure. 

And theſe Numbers are not ſet ſo wildly and 
confuſedly-againſt the Days of the Month as at 
firſt ſight may appear, bur in a Method and Or- 
der; whether you conſider them as they immedi- 
ately precede and follow one another, or the Di- 
ſtance interceding each Figure, or the Value, or 
Denomination; for every following Number is 
made by adding 8 to the preceding; and every 
preceding one, by adding 11 to the following 
one; ſtill caſting away 19 the whole Cycle, 
when the Addition ſhall exceed ir. Thus to 3, 
which ſtands againſt Fanuary 1, add 8, it makes 
11 ; which ſtands againſt rhe Third Day of the 
Month ; ro which add $ again, and it makes 
19; whence 8 irſelf, comes ro be the following 
Figure, and 16 the next: On the contrary, if to 
16 you add 11, it makes 27 ; whence deducting 
19, there remains 8 fhe Number above it, and ſo 


on, &c. 
And for the Diſtances of the Numbers of the 
ſame Denomination, tis to be noted that they ſtand 


aſunder either 30 or 29 Days, interchargably. 


Thus after 3, which ſtands overagainſt the 1ſt 
of January, at 30 Days diftance you will find 3 
again at the 3oth of the ſame Month; and from 
thence, at 29 Days diſtance, you will have 3 
again ſer to the 1ſt of Mirch; jand ar the Laſt cf 
March, at 30 Days diſtance, 3 again, &e, 


Yyy Nete, 
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| Note, 3 ſtands againſt the 1ſt of January, be- 
| cauſe 3 was the Golden Number, when the 
| Fathers of the Necene Council ſettled the Time 
| for the Obſervation of Eaſter. See Plott, in 
| Loc. cit. ; 
On the Righr Hand, and iſſuing from the 
Notches, are ſeveral Inſcriptions and Figures, 
| Hieroglyphically repreſenting the Feſtival Days, 
! by ſome Actions, Offices, or Endowments of the 
| Saints; or elſe the Work or Sport in faſhion at 
the Time of the Year, 


Thus from the Notch of Fanuary 13. being | 
St. Hillary's Day, iſſues a Croſs, the Badge of a 
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The Ute of this Clogg is chiefly to find by the 
P:ime or Golden Number the Eccleſiaſtical New 
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Biſhop, From the 1ſt of March an Harp for 9 
David. Againſt June 29. St. Peter's Day, yo 
have his Keys : And againſt St. Criſpin's Day: 
Pair of Shoes. Againſt Fan. 25, St. Paul's Day 
there is an Ax: And againſt une 24, a game 
for St. Fohn Baptiſt. On Aug. 1oth a Griding 
for St. Lawrence. So a Wheel for St. Katherine, 


a Star for Epiphany, a True-Lover s-Knot for &. mei 


Valentine's Day, Sc. And againſt Chriſima.Dy 
is the old I agſhailling or Carouſing-Horn, that the 


Danes uſed ro make Merry withal ar tha Wh 


Time, 
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Moons, and the Moveable Feaſis ; and the Im- 
meveable Feaſt; by the Symbols on the RightHur: 
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td. 


rwo Townſhips. 


by the name of Karite or Carite. 


invaded England. 


Alum Works in this Vol, 
KERF, is the Notch or Slit that is made by 
the Saw between two pieces of Wood when they 
are ſawing aſunder, 
KERNELLATUS, anciently fignified Embat- 
ze/led or Crenelled, i. e. Fortified : And 
KERNELLARE Domum, was to build a Houſe 
with ſuch Walls and Towers; which to be allowed 
to do, was a Favour commonly granted by our 
Kings after the Demoliſhments of the Caſtles. 
KEYSTONE in an Arch, is . at the Top 
or Vertex of Elliptical or ſuch like flat Arches, to 
bind the Sweeps of the Arch together. 
KIDNEYS. The Kidneys in Man ate al- 
ways Iwo in Number, One on each Side, 
being nearly of the Figure ot the French or 
Kiduey-Beans; which latter Name they take, 
from being like the Kidneys, 
The Length of the Human Kidney is between 
Four and Five Fingers Breadth. They are about 
wo Fingers Breadth in Thickneſs, and Three 
over, The Right Kidney is ſituated under the 
Liver; the Left under the Spleen. 
ln a Faetus their External Subſtance is divided 
Ito ſeveral Lobes joyn'd together; which in 
Adult Perſons become more cloſe ; wherefore 
In ſuch their Surface is equal and ſmooth. 
hey have Two Membranes ; One Common 
from the Peritonæum; the Other Proper. Uſu- 
plly they are cover'd with a good deal of Fat; 
heir Colour is of a dark Red. 
There are ſeveral Lymphatick Veſſels ob- 
Jerved in the Kidneys, which diſcharge them- 
elves into Pecquet's Repoſitory : The Veins go 
nto the Vena Cava: The Arteries come from 
he Jorta, 
Thoſe Veins and Arteries are called Emul- 
ents: They come our from the Kidneys in 
heir hollow Sides (which lie neareſt ro the Cava 
pnd Aortr ) included in one common Cafſula, 
d are divided into ſeveral Branches, which 
around the Pelvn. Theſe Branches are again 
w-divided into an Infinity of other leſſer ones, 
ach go to the external Parts of the Kidneys, 
dere they inoſculate, and form a kind of 
; from which their Extremities coming, 
fminare alſo in Infiniry of Glands, which are 
ul very ſmall, 
Theſe Glands are in Figure roundiſh, and 
dey compoſe the outer Subſtance of the Kid- 
ys, which is half a Finger thick. From 
ich of them there goes a long ſmall Tube; 
"d@he Collection of theſe Tubes compoſe 


KANT-Rref, was uſed anciently in Wales for 
the Government of an Hundred Towns; under | gather together in li 
which were ſo many Commots, which the Welch | tremities piercing the Membrane of the Pelvis, 
call Cymmwd, and ſignifies Provincia or Regio, form thoſe lirtle Protuberances on the Inſide 
and conſiſted of twelve Mannors or Circuits, and | of the Pelvis, or Cavity in the Middle of 


KARITE, or Carite, was the Word uſed for- 
merly by the Religious for their beſt Conventual latation of the Ureters It ſends out ſeveral 
Drink, or Strong Beer: Becauſe in this they Ramifications, which divide the Urinary Tubes 
drank their Poculum Caritatn, or Grace Cup: | into Bundles; and which make a fort of 
Which Grace-Cup it ſelf was ſomerime called c_— to the Blood Veſſels. 


As theſe Tubules approach the Petvis ; they 
4 ug Bundles ; whoſe Ex- 


the Kidney, which are called the Papille. 
This Cavity, or Pelvis, is form'd by the Di- 


e Uſe of the Kidneys is to ſeparate the 


KEELS or Keyles, were a kind of Long-Boats, | Urine from the Blood ; which by the Motion 
of great Antiquity ; and mentioned 23 H. 8.18. | of the Heart and Arterics is thruſt into the 
S5e/man ſaith they were thoſe in which the Saxons emulgent Branches, which carry it to the lit- 


tle Glands; by whoſe Means the Serofity be- 


KELP, what it is, and how made, ſee under | ing ſeparated, is received by the Orifice of 


of the little Tubes, which go from thoſe Glands 
ro the Pelvis ; from whence it runs by the 
Ureters into the Bladder. 

The Blood which was carried into the Glands, 
irs Particles being too grols to enter into the 
ſmall excretory Tubes, is brought back from 
the Kidneys by the Emulgent Veins, to be 
mingled with the other Venal Blood in the Cava. 
The Deſcription of the Ureters, Veſica Urina- 
ria, Glandule Renales, Cc. you will find in 
their proper Places. 

Dr. Keil, in his Animal Secretion, pag. 33. 
judges that the Kidneys are placed fo near 
the Heart as they are, becauſe Salts are Cor- 
puſcles, which are ſtrongly attracted, and have 
a moſt cloſe Union with the Fluid of Water: 
For though the Lungs may divide the Parti- 
cles of Salt one from another, yer ſtill they firm- 
ly adhere ro the Aqueous Humour in which rhey 
ſwim ; and therefore they may likewiſe at firit 
be drawn off; and he thinks that the Kidneys 
could not well have been placed ar a greater Di- 
ſtance, to have ſeparated ſuch a Quantity of U- 
rine as they now do; and that not only on the 
account of the great quantities of Blood they 
receive where they are; but likewiſe, if they had 
a more diſtant Situation, other Particles muſt have 
united with the Salts and Aqueous Particles (as 
even in their preſent Station ſome terreſtrial Par- 
ticles do) and conſequently the Urine could not 
have been diſtilled ſuch as it is now; or at leaſt 
but in a ſmall Quantity. 

KING PEICE in any Building, is a Piece of 
Timber ſtanding upright in the Middle between 
two principal Rafters, and having Strutts or Braces 
going from it to the Middle of each Rafrer. 
KINGS at Arms : See Herald: in this Vol. 
KING-SILVER, is properly that Money due 
to the King or Queen in the Court of Common- 
Pleas pro Licentra concordandi, in reſpect of a Li- 
cence then granted to any Man for paſſing a Fine, 
KINTAL, is a Weight in Merchandiſe, uſual- 
ly of about an Hundred Pounds, but fomething 
more or leſs, according to the different Cuſtoms 
of different Nations. 

KNAVE, is an old Saxen Word for a Man- 
Servant, and is ſo uſed in 14 E. 3. Stat. 1. c. 3. 
and Verſiegan thinks ir comes from the Durch 
Cnapa, which ſignifies the ſame thing. Cnapa in 
Saxon alſo, is a Male-Child or Boy; and in this 
ſenſe a Knave Child harh been frequently uſed 
formerly in contradiſtinction to a Girl; and in this 
ſenſe Wickleff uſes the Word in his Tranſlation of 


e innermoſt Subſtance of the Kidneys. 


Excd, 1. 16. and other places of the Bible. 
. KNEVELS, 
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KNEVELS, the ſame with Kevel-. 
KNIGHT, Miles, from the Saxon Cnite, figni- 
fies with us a Perſon that beareth Arms, and who 
tor Valour and Martial Conduct is by the Sove- 
reign or his Authority ſingled from the Ordinary 
ſort of Gentlemen, and raiſed to a higher Step or 
Dignity. This among almoſt all Nations takes 
his Name from the Horſe, becauſe they uſed ro 
ſerve in War on Horſeback. Thus the Romans cal- 
led them Equites ; the Italian Word is Cavalier ; 
the French Chevaliers; the Germans Reyters ; the 
Spaniards Gavallares, &c. It appears by the Stat. 
1 E. 2. c. 1. That formerly a Gentleman having 
a full Knights-Fee, and holding his Land by 
Knight-Service, might be urged by Diſtreſs ro 
procure himſelf ro be made Knight when he came 
to full Age: Bur by 17 Car. 1. 20. no Man can 
be compelled to take that Order on him. The 
Manner of making Knights, Cambden in his Bri- 
tannia, ſhortly expreſſes in theſe Words: Noſtris 
vero Temporibus qui Equeſtrem Dignitatem ſuſcipit, 
fen gennibu edutto Gladio leviter in humero per- 
cutitur ; Princeps bis Verby Gallicè effatur : Soi: 
Chevalier au nem de Dieu, 


KNIGHTS Bannerets : See Bannerets in this 


Vol. 
KNIGHTS of the Bath, are an Order of | cer. The Principal King at Arms is called 6 
Hay made within the Liſts of the Bath, and | ter ; who is to Manage and Marſhal their $ 


of many. Great and Glorious Victories. He {yg 
our of his own Kingdom, and all over Chr 
dom for a Number of moſt Excellent and Ny 
Perſons, to each of which he gave a Blue ( 
ter, deck'd with Gold, Pearls, and Prec 
Stones, with a Buckle of Gold, ro be worn g 
on the Left Leg; a Kirtle, Crown, Cloak, Cha 
ron, a Collar, and other Stately and Magnikg, 
Apparel, The Number was 26, of which: 
Kang and his Succeſſors were Ordain'd Sovere 
and the others Companions, or Brethren of 
moſt Noble Order of the Garter, 

This moſt Honourable Society is now a (/ 
lege or Corporation; having a Common-Seal 
longing to it; having, beſides the Soverey 
which is Guardian of the Order, and who ( 
verns it by himſelf or Deputy; and beſides 
25 Companions or Knights of the Garter, 14 Ser 
lar Canons, that are Prieſts, or muſt be within 
year after their Admiſſion; 13 Vicars, whit 
muſt alſo be Prieſts ; and 26 Poor Knights thy 
have no other Subſiſtence or Means of Living h 
the Allowance of this Order. The Biſhop 
Winton, for the Time being is called Prelate 
the Garter ; the Biſhop of Sarum, Chancellor of i 
Garter ; the Dean of Windſor, Regiſter of the G 


Girded with a Sword in the Ceremony of their | lemnities at all Inſtallations and Annual Feu. 


Creation, They are ſpoken of in 8 Edw. 4. c.*2. | The Uſher of the Garter is alſo Uſher of the Bla 
For their Antiquity and Manner of Creation, ſee | Rad. By Order of King Charles I. all the Ci 
Dugdale's Deſcription of Worceſterſhire. They | panions of the Garter are to wear on the Leſt $i 
take Place of Knights Batchellors, and come after | of their upper Garment the Croſs of England, 
circled with the Garter and Motto, and with Ry 

KNIGHTS-FEE, is ſo much Inheritance as is | of Silver ifſuing from thence every way like 
ſufficient yearly to maintain a Knight with con- Star; whence tis uſually called the Sar « 
venient Revenue; which in H. III's Time was] Garter. 


Baronets. 


15 Pounds, Cambd. Brit. p. 111, But Sir Tho, 


Smith in his Repub. Anglor. lib. 1. c. 18. rateth it Houſe, having Juriſdiction and Cognizance of 
at 40 Pounds. And in 1 E. 2. c. 1. it appears ny Tranſgreſſion within the King's Houle 


KNIGHT-Marſhal, is an Officer in the Kin 


that ſuch as had 20 Pound in Fee, or for Term Verge ; as alſo of Contracts made there, he tercen 


of Life, might be compelled to be Nuigbes; bur | of one of the Houle is Party. 


this is now repealed by 17 Car. 1. Stow in his 


Annals ſaith, © There were in England at the | London, conſiſting of Nineteen Knights; Found 
Time of the Conqueſt 6021 1 (others ſay 60215)| by King Edgar: Who gave then a Portion 
« Knights-Fees ; whereof the Religious Houſes, | waſte Ground, lying without the Walls of th 
before their Suppreſſion, were, poſſeſs d of City, which is now called Port-Soken-Ward. Sin 
« 28015.” Some lay a Knights- Fee contained 8, Annals, p. 151. 


others 12 Plow-lands, or 600 Acres. 


KNIGHTS of the Garter, are an Order firſt | ping-Mill, which ſee, and alſo the Word Tin. 
Created by King Edw, III.; after the Acquiſition 


KNIGHTEN Gyld, was anciently a Guill! 


KNOCKING- Mi, is the ſame with a Stu 
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alive in 
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rhereb 
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LAB 


ABEL, in the Law, is a narrow Sli of Paper 
or Parchment affixed to a Deed or Writing in 
ger to hold the Appending Seal: So alſo any Pa- 
annext by way of Addition or Explication to 
Will or Teſtament, is called a Label or Co- 


il. : 
LACERTA, isa word uſed in Doomſday-Book, 
ſignifies a Fathom. 
LACHES, in the Law-ſenſe, ſeems to ſignifie 
ickneſs or Negligence, as appears from Lireleton, 
403 and 726, where Laches of Entry is no- 
ng elſe but a neglect of the Heir to enter; and 
perhaps comes from our Engliſh word to Lack ; 

els from the French Laſcher or Laſche. 

LACHRYMATORIES, were ſmall Earthen 

els wherein the Tears of the weeping Friends 

It ſurvived were repoſited and buried with the 
es and Urns of the Dead. 

LADA, is a Lade or Lath, from the Saxon La- 


4 from hence the Annual Court at Dym-Church, 
* Remney-Marſh in Kent, for the Election of a 
E:1i# and other Officers is called Dym-Church- 
ith to this Day. . 
LADA, from che Saxon Ladian, alſo ſi a 
argation by Tryal; and in the Laws of K. E- 
red there is frequent mention of the Lada Sim- 
x, Triplex, and Plena. ONE 
LAFORDSWICK, in the old Saxon, is the 
raying of, or Infidelity to a Lord and Maſter. 
is mentioned in the Laws of Canutus, c. 61, and 
ole of Henry I. c. 13. | 

LAGA, is a word uſed for Law in Magna Car- 
- and hence comes Dane Lage, Saxon Lage, 
ercen Lage, &c. as alſo 

LAGEDAYUM or Lagh-day, that is, a Law- 
wy, or day of open Court: Hence alſo a Lages- 
lan is Homo Legalis ; and this word Lage- Man is 
equently uſed in Doomſday-Book, and in the Laws 
f Edw, the Confeſſor. 

LAGEN, Lagena, in ancient times was a Mea- 
re containing ſix Sextaris, Vid. Fleta, I. 2. c. 8, 9. 
d Charta Ed. 3. m. 25. u. 82. 

LAGON or Lagan, is a parcel of Goods thrown 
ut of a Ship in a Storm, &c. and becauſe they 
'ould elſe fink, rhey. are faſtened ro a Buoy or 
ork in order to be found again. If the Ship be 
reck'd, the Goods are called Lagan or Ligan , 
uaſi a Ligando: and ſo long as they continue in 
e Sea they belong to the Admiral; but when caſt 
ſhore they become a Wreck, and belong to him 
hat hath the Wreck, as appears in Co. J. 5. fol. 106. 


aws of Hen. I. c. 1 3, for a Tranſgreſſion of the 
aw; and ſometimes for the Puniſhment there- 
Into belonging. ö 

LAMMAS-DAY, quaſi Lamb- mas, is our firſt 
df Auguſt, and on this day the Tenants which for- 
nerly held Lands of the Cathedral Church in 
fork, were bound by their Tenure to bring a Lamb 
live into the Church, at High-maſs. 
LAND-BOC, was anciently a Charter or Deed, 
hereby Lands or Tenements were given or held. 
LAND-CHEAP, was an old cuſtomary Fine 
ad cither = 1 4 or Money at every alienation 

ol. II. | 


an, ſignifies an Aſſembly or Court of Juſtice ; 


| 


LAB 


of Land lying in ſome ue Mannor, or Liber- 
ry of {ome Burgh. is Cuſtom yer remains in 
Malden in —— 

LAND-GABLE or Gavel, was anciently a Tax 
or Rent iſſuing out of Land; tis called in Doomſ- 
day Cenſus Predials ; and Spelman ſaith, it was a 
Penny for every Houſe, being,as we now ſpeak, a 
kind of Quit-Rent or Ground-Renr. 

LANDIRECTA, in the Saxons time, were ſuch 
Services and Duties as were laid on thoſe that held 
Land. Theſe were 3 Obligations, which from 
their Number were called Trinoda Neceſſitas, and 
were Expedition, Burgh-bote, and Brig-bote. Theſe 
were not called Servitia becauſe not Feodal Ser- 
vices arifing from the Condition of the Owners ; 
bur by this name Landire#a, Rights that charged 
2 very Land, whether poſſeſt by Churchman or 

man. 

AND-TENANT, in the Law, is he that 
actually poſſeſſes the Land, and who hath it in his 
Manual Occuparion, The ſame with Terre-Te- 
nant. 

LANO-NIGER, was a kind of Baſe Coin in 
uſe about the time of Ed. I. 

LAPSE, is the omiſſion of a Patron to preſent 
2 1 Months after voidable ; on 
which neglect, Title is given to. the Ordi | 
Collate ny ſaid Church. _ 

LASHITE, was a common Forfeinire in the 
time of the Danes; it was 12 Ores, each Ore was 
about 6 d. Sterling. Vid. Selden Hiſt. Hebes. Tho- 
ſome ſay, the Ore was in value about 16 Pence, 
and that 15 of them made the Libra or Pound. 

LAST, in general ſignifies a Burden, and par- 
ticularly a certain Weight or Meaſure: As a Laſt 
of Pitch, Tar, or Aſhes is 14 Barrels; a Laſt of 
Hides or Skins is 12 Dozen; a Laſt of Codfiſh is 
12 Barrels; a Laſt of Herrings is 20 Cades, or Ten 
Thouſand ; a Laſt of Corn is ten Quarters; a Laſt 
of Wool is 12 Sacks; a Laſt of Leather is 20 
Dickers, and every Dicker is 10 Skins; a Laſt of 


LAHSLITE, Lag/lite, Laghſlite, is uſed in the | Laſt, 
LAST-HEYRE, is he to whom the Land comes 


unpack'd Herrings is 18 Barrels. 

AST, in the Marſhes of the Eaſt of Kent, alſo 
is a Court held by 24 Jurats, and ſummoned by 
the two Bailiffs thereof, wherein they make Or- 
ders, lay and levy Taxes, c. for the preſervati- 
on of the Marſhes, 

LASTAGE or Leſtage, is a Cuſtom exacted in 
ſome Fairs and Markets, to carry things where 
one will, ſaith Raſtal/; bur ſometimes tis taken al- 
ſo for the Balaſt of a Ship; and as ſome ſay, tis 
properly a Cuſtom paid for Wares ſold by the 


by Eſcheat, for want of lawful Heirs; which is 
ſometimes the Lord of whom the Land is held; 
and ſomerimes the King. 

LATCHES, in a Ship, are the ſame with Lz 
hets, 

LATHE (Læſtium) is a great part of a County 
or Shire, containing 3 or 4 Hundreds, as in Rene 
and Suſſex. Whence the 

LATHE REEVE, or Leid-grede, or Tything- 
Reeve, was an Officer in the Saxon Government, 


who had Authoriry over the Third parr of the 
5A Country, 


1 — 


r 
— 


_ ** 


LAU 


LAW 


Country, or over 3 or more Hundreds or Wapen- 
takes; whoſe Territory was called a Tithing, or a 
Leid or Leithen, Perhaps the Ridings in Tork-ſhire 
are ſo called corruptly from Tithings or Tridings, 
as tis ſometimes written. Matters that could nor 
be determined in the Hundred Court, were 
brought to the Trithing, where the principal Men 
of 3 or more Hundreds being aſſembled by the 
Authority of the Lath Reeve or — Reeve, did 
decide and determine it; but if they did not, it went 
further to the County Court. 
LATITDUE of 4 Place, is found at Sea by ha- 
ving the Suns or any Stars Declination (by the Ta- 
bles)and his Meridian Altitude; and that is found 
by a Quadrant or Aſtrolabe. Now from the Hori- 
zon to the Zenith being 900. if from 900. you take 
the Sun's Meridian Altitude, the remainder will be 
the Sun's diſtance from the Jenith, When there- 
fore by obſervation, the Sun's Meridian Altitude 
is found, you are to conſider whether the Sun 


hath any Declination or not: If he hath none, bur | 3 


moves in the Equinoctial that day, then the Eleva- 
tion of the Equator will be equal to his Meridian 
Altitude; and conſequently his Meridian Altitude 
is the Co-Latitude: Subduct therefore that from 
90, the Remainder is the Latitude of the Place, 
which will be North, if the Sun be on the South 
part of the Meridian, and South when the Sun 
comes to the North of the Meridian. "Tis the 
ſame thing with any Star in the Equator. When the 
Sun or Star hath any Declination, the Zenith di- 
ſtance with that will give the Latitude ; for if the 
Meridian Altitude and Declination be both the 
ſame way, i. e. both North or both South, the dif- 


Foot long and 10 Foot over, with a Turf ; 
Stopper at one End, to let the Water (Which q 
along with the bruiſed Ore from the Coffer 
Stamping Mill in the Tin-works) run away n 
the Ore ſinks to the bottom. See Tis. ” 
LAURETS, were pieces of Gold coined i 
Year 1619, with the King's Head laureate, 
them. There was a 205. piece marked with 
one of 105. marked x. and one of 5 5. markeq, 
LAW. In England our Laws have been! 
able. (1.) We had the Laws of Mo/mutius wi 
were tranſlated out of Britiſh into Engliſh b 
ds; of which there ſome remain in our * 
Laws. Lid. Mag. Cart. c. 1. and 14. | 
(2.) There was the Merchen Lage, mentiq 
Cambden's Brit. and Polyd. Hiſt, Anglie, lib, 5 
(2 e e. 
4.) Dane-Lage; which were red a 
one Body by Edw. the Confeſſor. * 
At preſent the Law of England is divided i 


parts. 
(1.) The Common Law, which is the moſt Ax 
ent and general. 
(2.) Statutes or Ad, of Parliament, inte 
(3.) Particular Cuſtoms. C. on L. fol. 15, 
LAW hath alſo a ſpecial ſignification, ſe 
times implying that which is Lawful with us, 2 
not 8 as Tenant by Curteſie of Engla 
13 E. I. 3. 
To Wage Law (Vadiare Legem) is to put in 
curity: To make Law (facere Legem) at = | 
ſigned : and ro make Law is to make Oath tha 
owes not the Debr challenged ar his Hands; 
alſo to bring with him ſo many Men as the C 


ference between them will be the Latirude of the 
Place, or the Pole's height: only obſerve, that if 
the Zenith diſtance exceed the Declination the 


contrary Pole will be elevared. £ If the De- | our Specialty; as alſo, where a Man coming tot 
X nith Diſtance | Court after ſuch a time, that his Tenements bu 

8*. 300. N. the Latitude will be 15*. N. Bur if bern ſeized for default, ſhall deny himſelf to h 
been ſummoned. 


clination be 235. 300. N. and the 


the Zenith Diſtance be 71. 300, S. and the Decli- 
nation 20˙%ꝗͥ S. the Difference will be 51. 30 to 


ſhall aſſign, to avow upon their Oath, chat they 
lieve in their Conſciences he hath ſworn truly, 
And this Law is uſed in Actions of Debt wi 


LAW of Arms, Jus Militare, is the all Le 


the Latitude, as before, only it will be North, be- Rules and Precepts concerning War; ro make orche 


cauſe the Zenith Diſtance exceeds the Declination. 


tude South, or vice verſa, i. e. one contrary to the 


other, then the Summ of the Declination and the | vilege or ſpecial Law, differing from the Com 


nation being the ſame way the latter exceeds the 


gether be leſs than 180. the Sun or Star will have | Lit. fel. 344. ;. 


2 Meridian Alrirudes in 24 Hours. 


lege of adjudging and executing Thieves. his own 


LATTA, is a Lathe or Tithing. 


part of the value of Land or Houſes paid by the | Terrena, &c. 


Proprietor to the new Tenant, by way of Emphy- 


teuſis, as an Acknowledgment upon Inveſtitures, | Merchants. 


or for being put into poſſeiſion. 


Arbitrator. 


obſerve Leagues and Truces, to puniſh Offend: 
If the Declination be North and the Merid. Alri- | in Camps, c. a W 


ynſide 
t by 
onder 


LAW of Merchants, Lex Mercatoria, is | 
hund 


LAUNDER, is a Trench cut in che Floor 8 to take the Ship and Goods of the Injurer fr 


Zenith Diſtance is the Latitude of the Place. In- Law of England, proper to Merchants, and ſu Wd Fi: 
-deed ſometimes the Sun or Star may have two Me- | mary in Proceedings. Vid. 27 E. 3. Stat. 8, 9, ½ 

ridian Altitudes, as when the Altirude and Decli- | 20. 13 E. 1. Stat. 3. Cook on Littleton, fol, 182. Wh 
LAW Spiritual, is the Eccleſiaſtical Law iW"all, 

former; and then the Summ of the Co-declination | lowed by the Laws of this Realm, ſo far as Wn (i! 
and the Merid. Altitude is the Height of the Pole | not contrary to the Common Law, nor the n Hen 
towards which rhe Declination is. And you muſt | rutes and Cuſtoms of the Realm. According i bhich 
\ obſerve, that whether the Meridian Altitude be | this the Ordinary or other Eccleſiaſtick Judges Meir F 
North or South, if that and the Co.declinarion to- proceed in Cauſes within their Cogniſance. Cv, — 
bellow 

This was called the Law Chriſtian, and Me Fir 

LATROCINIUM, in ſome old Charters, is] Court the Court Chriſtian ; and the Rural Du H 
uſed for the Liberty of Infang- thief, or the Privi- | who ä or Preſident of the Court wii gen 

iſtrict, was called hence Decanus (W-adle 1 

ſtianitatr, and in contradiſtinction to this," what f 

LAUDIMIUM, in the Civil Law, is the 5orth | Common Law was by ſome called Lex Mund In J 
ount, 

LAW of the Staple, is the ſame with the Lov! — 

nto th 

LAW of Marque, (ſee Repriſals,) This wor! s the 

LAUDUM, was formerly uſed for an Arbitra-| uſed 27 E. 3. Stat. 2. c. 22. and comes from , to 

tion or Deciſive Sentence of any choſen Judge or | German word March, which is a Bound or Li" and ch 

and thoſe who are driven to Repriſals, are for ＋ 

ch 
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uſtice. 
AW-day, 1 
ge 

c. 
| bd formerly was any Day of open Courr ; 
was commonly uſed for the more ſoletyn 
s of a County or Hundred. 


cannot meet him at home, to have N a Stony Na is at top, they meet Ore juſt undet 


| the Swerd or Surface of the Graſs + which Ore 
is otherwiſe called the View of Frank| hath gone down 40 Fathom. A Black Stone is art 


or Court-Leet ; and is uſed for the County | ill ſign, and leads to Fam, as they call it, chat is, 
i E. 4. c. 2. and indeed the Lage- day or| a thick Bed of Stone that hinders their work; 4 


grey, clear and dry one they account the beſt, They 
leldom meet with any Damps. If in ſinking they 


come to wer mooriſn Earth, they expect a Jam 


AW-leſs Court. On King's Hill at Rechford in and to be cloſed up with Rocks. Their nearneſs 
x on Wedneſday Morning next after Michaei- to the Ore, they gueſs by ſhort brittle Clay; for 
dey, at Cock crowing, is held a Court ſo cal-| they don't think or find a rough Clay to be lc aging, 
becauſe 'tis held at a lawleſs or unlawful | as they call it; that is, directing towards Ore. 


ur: They whiſper and have no Candle, nor a- 


Somerimes' the Ore lies Shole or ſhallow, and 


Pen and Ink but only a Coal; and he that owes | then it is 14 or 20 Fathom, more or leſs, before 


dor Service and appears nor, forfeits double e- 


they hit it. They follow a Vein inclining to ſome 


y Hour he is miffing. This Court belongs to depth, when it runs away in little flat Binns. 


Honor of Raleigh, and to the E. of Warwick, 


When the Stones parr ir they they find a Vein 


AWES, are round heaps of Stone, being a 
d ofa rude Monument for the Dead. They are 
called on the Borders berween England and 


tland. 


| AYMAN, among the Painters is a Statue of 
bod, whoſe Joints are ſo made, that it may be 
into any poſture; and its chiefeſt uſe is for the 
ing and Adjuſting of Draperies for the cloath- 


of Figures, 


EA of Tarn, By Stat. 22, 23 Car. 2. c.— a Lea 
Yarn at Kidderminſter is appointed to contain 


again. Their Draughts are 14 or 16 Fathom till 
they come to a Stone, where they caſt a Side- 
Draught, called a Cut. Then they fink plumb a- 
gain 4 or 5 Cuts one under another: rhey find Ore 
at 50 Fathom. Their beft Real are North and 
South; Eaſt and Weſt are good, tho not ſo deep. 
The Groove is 4 Foot long and 2+ Foot broad, till 
they meer with Stone, and then they carry it as 
they can. The Groove is ſupported by Timber; 
a piece as big as one's Arm will ſupport o Tun 
of Earth. The Timber there laſts long, they have 


lo Threads, on a Reel which is four Yards about. | known it lie 200 Years, and after that will ſerve in 


LEAD. The Lead Mines in Somerſetſhire are 
Mendip, which is a place all Mountainous, but 
Hills are of unequal Heights; tis Barren and 


old, and in ſome places Rocky: the Ridges of | 


new works; it is tough and black, and being ex- 
oſed a few Days to the Sun and Wind grows o 
d that an Ax will ſcarce cur it. 
For the ſupply of Air, they have Boxes of Elm, 


e Hills run confuſedly, but molt Eaſt and fe, | exactly cloſed, of about 6 Inches in the clear, by 


d not many parallel one with another. The Sur- 
e is heathy, Ferny and Furzy ; it feeds Sheep 


which they carry ir down 20 Fathom and more; 
bur when they come at Ore and need an Air-ſhaft, 


the Year; and young Beaſts, Horſes and Colts they fink it 4 or 5 Fathonr diſtant, of the ſame 
Spring and Fall. The Soil is Red and Stony, | faſhion with a Groove, to draw as well Ore as 


It no way Clayie, Marley or Chalkey. The Stones Air. 


e either of the nature of Fire- ſtones or Lime- 
nes. The Trees have their Tops burnt, and 
e Leaves and their outſides diſcoloured and 
orched with the Wind; and they grow to no 
nſiderable bigneſs. The Stones which are waſhr 
t by the Brooks and Springs are reddiſh and 
pnderous. The Country is more troubled with 
hunder and Lightning, Storms, Nocturnal Lights | 

id Fiery Meteors, than other parts of the Coun- 

When they have gotten the Ore they beat it 

"all, then waſh ir clean in a running Stream, and 
hen ſift it in Iron Rudders, after which they make 
n Hearth or Furnace either of Clay or Fire-ſtone, 

hich they ſer in the Ground, and upon it build 

eir Fire which is lighted with Charcoal, and con- 
inucd with young Oaken Gadds: tis blown with 
bellows by Mens treading upon them, and after 
he Fire is lighred and the Fire-place hor, they 
hrow their Lead Ore upon the Wood which melts 
own into the Furnace ; and then with an Iron 
adle they take ir our, and on Sand caſt ir into 
vhat form they pleaſe, Phil. Tranſ. N. 28. 

In Phil. Tranſ. N. 39. you have this further ac- 
ount, 

The Veins of Lead have been found ro run up 
nto the Roots of Trees without apparently alter- 
ng them. White, Yellow and mixt Earth, are Lea. 
fer; to the Country or Place where the Ore lies; 
and changeable Colours do always encourage their 
hopes. Sometimes they dig 12 Fathom deep be- 
tore they 1 with any Stones; other while when 
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They make uſe of Leathern Bags, holding 8 or 
9 Gallons a piece, to free them from Water, which 
are drawn up with Ropes. If they find a Swaller, 
they drive an Adit upon a level till it is dry. If 


they cannot cut the Rock, they uſe Fire to anneal 


it, laying on Wood and Coal, and contriving the 
Fire ſo that they can leave the Mine before opera- 
tion begin; and they find it dangerous to enter 
again before it be quite cleared of the Smoak, 
which hath killed ſome. 

Their Beetles, Axes and Wedges, Sc. unleſs ſo 
hardened as to make a deep impreſſion on the 
Head of an Anvil, are not fit for their uſe ; and yer 
they ſometimes break them in an Hour; others 
laſt 3 or 4 Days, as it happens. They work in 
Frocks and Waſtcoats, by ers, (of Tal- 
low) 14 or 15 to the Pound, each of which laſts 
3 Hours if they have Air enough. A Vein being 
loſt, they drive 2 or 3 Fathom in the Breaſt, as the 
nature of the Earth directs them. They hand our 
their Materials in E/m Buckets drawn by Ropes ; 
the Buckers hold abour a Gallon, Their Ladders 
are of Ropes. 

The Ore ſometimes runs in a Vein and ſome- 
times is diſperſed in Banks; it lies often be- 
tween Rocks: Some of it is hard, ſome milder. 
Many times they have branched Ore in the Spar. 
About the Ore there is a Spar and Chalk and ano- 
ther Subſtance which they call Crootes, which is a 
meally white Stone matred with Ore, and ſoft. 
The Spar is white, tranſparent and brittle like Glaſs. 
The Chalk white, and heavier than any Stone. 

5A 2 The 
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Which falling on the Graſs, poiſons thoſe Cattle 


thing given in a laſt Will and Teſtament; for if 


Seat, or a Legacy given to the Church zor 2 


L E G 


* 
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e Vein lies between the Coats, and is of diſſe- 
rent Breadths; ir breaks off ſometimes abruptly 
in an Earth, which they call a deading Bed; and 
after a Fathom or two may come again to keep 
the ſame Point. Ir terminates ſometimes in a Rock 
called a Fire ſtone, and ſomerimes in a dead Earth, 
Clayie without either Croote or Spar, The cleareſt 
2nd hardeſt Ore is the beſt, of which 36 hundred 
weight makes about a Tun of Lead. 

he Hearth for melting the Ore is about 5 Foot 
high, ſer on Timber, to be turned about as a 
Wind-mill, ro avoid rhe Smoak ona ſhifting Wind ; 
it holds half a Buſhel of Ore and Coal: There is 
a Sink on rhe fide of the Hearth into which the 
Lead runs, and it holds about 1+ Hundred. They 
have a Bar to ſtir the Fire, a Shovel to throw it 
up, and a Ladle heated red hot to caſt out the 
melred Metal. Once melting is enough, and the 
beſt, which is the heavyeſt, melts firſt, There is 
a Flizht (as they call ir) or Steam in the Smoak, 


that eat of ir. The Workmen find the taſte of it 
(when the Smoak flies in their Faces) ro be ſweet 
upon their Lips ; brought home and laid in their 
Houſes it kills Rats and Mice. What of this Fligbt 
falls upon the Sand, they gather up to mag" a 
Flag-Hearth, and make Shot and Sheer Lead of 


It, 
LEAD, at Sea, fignifies a Plummer of that Me- 
tal of about a Foot long and 6 or 7 pound weight, 


which is hung at the end of a long String to ſound | by Mr. Mariotte; bur whether it was ever actul 


the depth of the Sea withall : Therefore their 
word is heave the Lead, that is, ſound the depth of 
the Water to know whether it be ſafe for the Ship 
to venture in any further or nor. 

LEAD-NAILS, are ſuch as are commonly uſed 
oO, — down Lead, Leather or Canvas to hard 

LED GERõ, are long pieces of Timber faſten- 
ed horizontally to the Poles in the Scaffolds be- 
longing to any Wall or Building, on which the 
outermoſt ends of the Purlogs do reſt. 

LEE-WAY, of a Ship at Sea, is the Angle 
made by the Line on which the Ship ſhould run, 
according / to her Courſe or the Point of the Com- 
paſs ſteered upon, and the real Line of the Ship's 
way: for all Ships are apt to fall a little ro Lee- 
ward or to make ſome Lee- way. Wherefore in caſt- 
ing up the Log-board, ſomething muſt always be 
allowed for Lee-way ; and they give ſuch Rules as 
theſe, 1. If the Ship be upon a Wind you mult allow 
one Point for Lee-way. 2. If the Wind blow 
hard, ſo that you are forced to take in one Top- 
ſail, allow two Points for the Lee-way. 3. If it 
blow ſo hard that both Top-ſails muſt be taken in, 
«nd the Sea runs high, then allow 3 Points for the 
Lee-way. 4. If her Fore-ſail being furled, ſhe Try | 
under a Main-ſail and Mizzen, ſhe will make her 
way four Points before the Beam. 5. If ſhe Try 
with a Main-ſail only, ſhe will make her way near 
3 Points before the Beam. Bur, 6. if under a 


' conſiſted of 4000 Foot and 300 Horſe; aſte 


— 
L. Emylius and C. Atilius Ceſſ. their Legion raff, 


| . de pal 

the great preparations they made againſt | 
conſiſted of 5200 Foot and 300 Hirte. = vp 

After this, ſome time before the Battle at icht 
the Roman Legion had in it 5000 Foot and ofing 
Horſe, ro which was added an equal numby eich 
Latin Auxiliary Foot, and for the moſt part M ctatio. 
the number of Horſe, Polyb. Lib. 3. ween 

LEVANT, in Geography, is properly ¶ tber 
Eaſtern-ſide of any Continent or Country, or art 


on which the Sun riſes, But now with our % 
men it ſignifies the Mediterranean Sea, and « 
cially the Eaſtern part of it, and our Trade thiy 


; nd ( 
he bl: 


is called the Levant Trade, and a Wind that bl; _ 
from thence out of the Streights Mouth is calle ior th 
Levant Wind, Hr 


LEVEL: In Phil. Tranſact. N. 141. there is Mita 
Account of a new Level by Mr. Butterfield, he V: 
he ſaith is done by a Tube with Glaſſes ad oss! 


Thread hanging berween 4 Points, with a Wei 
in a Box; ſo contrived, that as ſoon as the Inf 
ment is ſet down, you have their Point of Horiy 
with a great deal of exactneſs; and he aid} 
was then making another which plaid on 
Point of a Diamond. Bur I have never hey 
any thing of this ſince, and Mr. Buzterfield, Inſt 
ment-maker to the French King is now dead, 
In Phil, Tranſ. N. 74. p. 2217. is an account! 
a Book then publiſhing about the Art of Levelliy 


jow | 


ly publiſhed I know not. Capt. Halley Geomn 
Profeſſor at Oxford, from his Oblervarions of tg 
height of the Mercury in the Barometer at the i 
and bottom of Snowdon Hill in Wales (where at th 


Mizzen only ſhe will make her way, about rwo 
Points before the Beam. 
LEGACY, Legatum, is uſually any particular 


the whole Eſtate be ſo given tis Hereditas. But 
in the Eccleſiaſtical Senſe it was formerly a Son- 


ſtomed Mortuary. 
LEGION, in the time of the Romans firſt War in 


top it ſunk 3 Inches 8 Tenths lower than its beit 
at the foot of the Hill) concludes, that ore of ourn 
Portable Barometers would be accurate enough 
rake the Levels for bringing Warer from di 
places,and would be much leſs ſubject ro Error thy 
the common Levels, there being v of an Inch f 
every 30 Yards ; which may be divided intom 
res evidently, See Phil. Tranſact. N. 229, An 

r. a— Obſervations of this nature mal 
at the Foot and Top of the Monument, allows- 
of an Inch to 82 Foot of perpendicular aſcen 
when the Mercury ſtandeth at 30 Inches. 

There is a Book written on the Subject of 
velling by Mr. De /a Hire, but I have not ſeen it 
And there is a Deſcription of a new Levelling | 
ſtrument by Mr. Couplet in the French Memdis 
for .1699, , 

- LEVELLING, is the art of finding a true H. 
rizontal Line, or the difference of Aſcent or Ds 
ſcent between any two Places, in order to drai 
Moors, Marſhes and Moraſſes, Ec. or to come 
Water from place to place. The Inſtrumem 
made uſe of you will find under the word Le 
in Vol. I. and Pendulons Level in Vol. II. 

The Method of Proceeding in the Art of Lex 
ling is, or may be much the ſame, let the Inſtr 
ment be the common Water Level, that of Hin 
of Wine, or the new Pendulous one, The mol 
commodious and expeditious way is to provide 
two Station Staves of ſquare Deal, like Rulers, 2 
bout 8 or 10 Foot in length. Let every Foot be 
divided into 10 parts, and each of thoſe into ic 
more; ſo each ſmall diviſion will be the 100 par 
of a Foot. On each of theſe Staves there muſt be 
a Vane to ſlide up and down, and with a Scres 


Sicily, Polybius, Lib. 1. ſaith, that the Roman Legion 


in the back-part to ſaſten it ro any height . - 


_ — 


— 
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i, The fore-ſide of the Vane or Sight ſhould 
de painted white, or covered with white Paper, 
vich a black Line drawn acroſs ir lengthways; ha- 
ing then rwo aſſiſtants to hold rhele Staves up- 
right, and to ſlide the _— up and down, ſu 
ofing you were to the difference of the 
Heights of any two places, as of A and B: if one 
Station Will do, place the Level in the middle be- 
ween the places, and having by the Bubble or o- 
erwiſc ſet it truly Horizontal, look back to the 
Arlt place, till your affiltane ſliding the Vane up 
nd — for you there on the Staff, you can ſee 
be black Line thereon cut or covered by the croſs 


air in the Teleſcope ; and then let him mark 
babe height of that black Line above the Ground 
ln the Diviſions on the Staff. Then turn the 


eleſcope about and look towards your other 
Lfiſtant at B, till you can ſee the Black Line on 
he Vane or Sight on his Staff coinciding with the 
rofs Hair in the Teleſcope : and ler him alſo note 
ow high his Black Line is above the Ground; if 
lis Number be the ſame with the former, the 
laces are on a level, or of the ſame height; orher- 
viſe thar where the greateſt Number is, is the 
igheſt ; and the difference between the Numbers 
hews how much. 
1ſtn Bur if the Places are fo far aſunder, or have ob- 
acles interpoſing, that you can't do it at one Sta- 


few more than one as you can, and you muſt 
ep an account of the Numbers on the Staves at 
l your Stations; putting the Back Station in one 
olumn, and the Fore Station in another, with a 
olumn for the Number of their Stations in the 
iddle ; in this or ſuch like form. | 


Jacks. | br, rw.“ Where all the Back Sta- 
29 132 | tions make together 6. 27. or 
ſix Foot and . 27 of a Foot, 


th 173 |{2 || 201 | and all the Fore Stations 
h fi make, 8.84. or 8 Feet and 
m 199 3295 84 of a Foot. And the 
An difference between thoſe 2 
48889 ::! [| 4]|] 256 | Numbers being 2.77 . or 2 


Feet 77 of a Foot is the ex- 
6278.84 | ceſs in height of the laſt place 
627 | above the firſt. 

— N. B. In levelling of Ri- 
2.57 vers, you muſt ſer the Black 
| '—--" Line of the Sight in the firſt 
nai Backward, and in their laſt 
ore Station, juſt ro the Edge of the Water : And 
jen you may take the Intermediate Stations, any 
here, a Mile off from the Rivet, Cc. in the 
on adjoining, for it will all come righr at 


coo LEVITATION, is a word I've met with no 
There but in Dr. Hook's Opera Poſthuma ; and he 


vel Fa vitation towards the Sun; and in his Diſcourſe 
lr. Comets, p. 168, he ſaith he hath by many Ob- 
zie acions diſcovered, that tho there be a deſcent 
mol che Steams from the Nucleus of the Comet to- 


ards the Sun, yet they alſo quickly returned and 
ent contrary and oppoſite to the Sun, and that 
metimes to a prodigious extent. And perhaps 
obere the power or force of Gravitation ceaſes, 
me ſuch contrary Force may begin. Of which 
cre ſeem to be many Inſtances in the Gravitati- 
Ss or Attractions of the Particles of Matter to- 
ad one another, (See Attra8ien.) This force in 


on, as is uſually the caſe, then you muſt do ir at |. 


jeans by it a Property directly contrary to that of| 1; 


—— 
ſuch caſes Sir I. Newton calls Vis Repellens, and it 
appears plainly to be one of the Laws of Nature, 
or a Branch of the Will of our Creator in the Ma 
terial World; and without it I think there can be 
no poſſible account of Rarefaction and ſome other 
Phænomena of Nature. Dr. Hook, p. 170. takes 
notice alſo, that there is as vaſt an Acceleration in 
the motion of Levitating Bodies as there is in Gra- 
vitating ones. * 

LIBERA; anciently ſigniſied a Livery or Deli - 
very of ſo much Graſs or Corn to a Cuſtoma 
Tenant who cuts down or prepares the ſaid Graf 
or Corn, and receives ſome part or ſmall portion 
of it as a Reward or Gratuity. 

LIBERTAS Eccleſiaſtica, was the uſual Phraſe 
in our old Writings to expreſs Church Liberty, 
and Eccleſiaſtical Immuniries : Ar firſt this was 
only the Right of Inveſtiture, but afterwards ir 
grew very grear, extending ſo far under ſome 
weak Governments as to a pretence of exemption 
of the Perſons and Poſſefſions of the Clergy from 
the Civil Power and Jjuriſdiction. 

LIBERTINE, in the Civil Law, is a Perſon who 
is manumiſed, and made free from Bondage to 
which he was born. 

LIBRA. See Pound, 

x = BRA, a Mechanick Power. See Balance in 
ol. 1. 

LIBRATA Terra, was anciently a Quantity of 
hag containing 4 Ox-gangs, and every Ox-gang 
15 Acres. 

LICENTIA Transfretandi, is a Writ or War- 
rant directed to the Keepers of the Ports, willing 
them to ler ſome paſs quierly beyond Sea, who 
have formerly obtained the King's Licence there- 
unto. 

LIGHT. In the French Memoirs of the Aca- 
demy of Sciences, A. D. 1699. there are ſome Re- 
flections about the Nature of Light and Colours; 
and of the Generation of Fire, by Mr. Malebranche, 
in which he endeavours to ſupport his Notion be- 


fore communicared in his Recherches de la Verite 


and in his Metaphyſicks, viz. That Light and Co- 
lours do conſiſt omy in the various Pulſes or Vi- 
brations of the Ethereal or Subtile Matter. 

Dr. Hook in his Op. Poſthuma, p. 54. conſidering 
the exceeding hardneſs of a Diamond, and its 
wonderful properry of — Light or ſhining 
in the Dark, upon being rubbed or ſtruck ;; thinks 
that there is this one Eſſential Property neceſſary 
only to the exiſtence of Light, viz. a very quick vi- 
brative motion ; for in this Experiment there is nei- 
ther Combuſtion nor Flame, as in Fire ; nor Moi- 
ſtare and Putrefaction, as in Fiſh, Fleſh of Veal, 
rotten Wood, Sc. nor a motion of the Animal 
Spirits; (which ſome think to be the caule of the 
Light in Gloe-worms, the Eyes of Cars, &c.) eſ- 
ſentially neceſſary ta the Production of this Qua- 


lity. 

"The ſame Author thinks that Ariſtotle's Defini- 
tion of Light, eas iv ij evegyeie 74 Acapart;; That 
it is the inworking of the Diaphanous Body, or of 
the Medium; or the Internal Action of the Pellu- 
cid or Tranſparent Body, is the Light of which 
we are ſenſible, or which moves our Eye: So that 
he makes Light in the Luminous Body to be a pe- 
culiar morion of ir, which the Lucid Body can 
communicate to rhe Tranſparent Medium, or to 
ſuch a Body as is fir to propagate it. And Light in 
the Eye is this motion impreffed on it; by which 
the Soul becomes ſenſible of it. 

P. 114. 
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beſt, which is the heavyeſt, melts firſt. There is 


falls upon rhe Sand, they gather up to m 


which is hung at the end of a long String to ſound 


the Water to know whether ir be ſafe for the Ship 


Points before the Beam. 


Seat, or a Legacy given to the Church ;.or accu- 
ſtomed Mortuary. : ' 
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The Vein lies between the Coats, and is of diſſe- 
rent Breadrhs; it breaks off ſomerimes abruptly 
in an Earth, which they call a deading Bed; and 
after a Fathom or two may come again to keep 
the ſame Point. Ir terminates ſometimes in a Rock 
called a Fire ſtone, and ſomerimes in a dead Earth, 
Clayie without either Croote or Spar. The cleareſt 
and hardeſt Ore is the beſt, of which 36 hundred 
weight makes about a Tun of Lead. 

The Hearth for melring the Ore is about 5 Foot 
high, ſer on Timber, to be turned about as a 
Wind- mill, ro avoid the Smoak ona ſhifting Wind; 
ir holds half a Buſhel of Ore and Coal : There is 
a Sink on the fide of the Hearth into which the 
Lead runs, and it holds about 14+ Hundred. They 
have a Bar to ſtir the Fire, a Shovel to throw it 
up, and a Ladle heated red hot to caſt out the 
melred Metal. Once melting is enough, and the 


a Flight (as they call it) or Steam in the Smoak, 
which falling on the Graſs, poiſons thoſe Cattle 
that eat of ir. The Workmen find the taſte of it 
(when the Smoak flies in their Faces) to be ſweet 
upon their Lips ; N home and laid in their 
Houſes it kills Rats and Mice. What of this Flight 


2 
Flag-Hearth, and make Shot and Sbeer Lead of 


it. | 
LEAD, ar Sea, fignifies a Plummer of that Me- 
tal of about a Foot long and 6 or 7 pound weight, 


the depth of the Sea withall : Therefore their 
word is heave the Lead, that is, ſound the depth of 


to venture in any further or not. 

LEAD-NAILS, are ſuch as are commonly uſed 
O 17 down Lead, Leather or Canvas to hard 

LEDGERS, are long pieces of Timber faſten- 
ed horizontally ro the Poles in the Scaffolds be- 
longing to any Wall or Building, on which the 
outermoſt ends of the Purlogs do reſt. 

LEE-WAY, of a Ship at Sea, is the Angle 
made by the Line on which the Ship ſhould run, 
according/ to her Courſe or the Point of the Com- 
paſs ſteered upon, and the real Line of the Ship's 
way: for all Ships are apt to fall a — to Lee- 
ward or to make ſome Lee- way. Wherefore in caſt- 
ing up the Log- board, ſomething muſt always be 
allowed for Lee-way; and they give ſuch Rules as 
theſe, 1. If the Ship be upon « Wind you mult allow 
one Point for Lee-way. 2. If the Wind blow 
hard, ſo that you are forced to take in one Top- 
ſail, allow two Points for the Lee-way. 3. If it 
blow ſo hard that both Top- ſails muſt be taken in, 
and the Sea runs high, then allow 3 Points for the 
Lee-way. 4. If her Fore- ſail being furled, ſhe Try 
under a Main-ſail and Mizzen, ſhe will make her 
way four Points before the Beam. 5. If ſhe Try 
with a Main-ſail only, ſhe will make her way near 
3 Points before the Beam. Bur, 6. if under a 
Mizzen only ſhe will make her way, about rwo 


LEGACY, Legatum, is uſually any particular 
thing given in a laſt Will and Teſtament; for if 


by Mr. Mariotte; bur whether it was ever acul 
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ae of 4000 Foot and 300 Horſe; after Staff. 


L. Emylius and C. Atilius Ceſſ. their Legion 
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the great preparations they made againſt | 
conſiſted of 5200 Foot and 300 Horſe. . — 1 

After this, ſome time before the Battle at ca ighr 

the Roman Legion had in it 5000 Foot and — 
Horſe, to which was added an equal numba i eight 
Latin Auxiliary Foot, and for rhe moſt part ratio 
the number of Horſe, Polyb. Lib. 3. ween 
LEVANT, in Geography, is properly M berwi 
Eaſtern-ſfide of any Continent or Country, or irt 5 
on which the Sun riſes. But now with our ad de 
men it ſignifies the Mediterranean Sea, and he bla 


cially the Eaſtern part of it, and our Trade thi 


r 
is called the Levant Trade, and a Wind that hl; o he 
from thence out of the Streights Mouth is calle n the 
Levant Wind, eleſc 

LEVEL: In Phil. Tranſact. N. 141. there is ta 
Account of a new Level by Mr. Butterfield, ne Va 
he ſaith is done by a Tube with Glaſſes ani M&rof 


Thread hanging berween 4 Points, with a Weig 
in a Box; ſo contrived, that as ſoon as the Inf 
ment is ſet down, you have their Point of Horin 
with a great deal of exactneſs; and he faid | 
was then making another which plaid on 
Point of a Diamond. But I have never hey 
any thing of this ſince, and Mr. Butterfield, Inſ 
ment-maker to the French King is now dead, 
In Phil, Tranſ. N. 74. p. 2217. is an accounts 
a Book then publiſhing * the Art of Levelli 


ow h 


ly publiſhed I know not. Capt. Halley Geome 
Profeſſor at Oxford, from his Oblervarions of f 
height of the Mercury in the Barometer at the y 
and bottom of Snowdon Hill in Wales (where at th 
top it ſunk 3 Inches 8 Tenths lower than its hei 
at the foot of the Hill) concludes, that ove of ourn 
Portable Barometers would be accurate enough 
take the Levels for bringing Water from di 
places, and would be much leſs ſubject to Error thi 
the common Levels, there being + of an Inch f 
every 30 Yards ; which may be divided into mi 

res evidently, See Phil. Tranſact. N. 229. At 

r. Derham by Obſervations of this nature mal 
at the Foot and Top of the Monument, allows. 
of an Inch to 82 Foot of perpendicular aſceit 
when the Mercury ſtandeth at 30 Inches. 

There is a Book written on the Subject of 
velling by Mr. De la Hire, but I have not ſeen it 
And there is a Deſcription of a new Levellirg l 
ſtrument by Mr. Couplet in the French Memdi 
for 1699. | 

LEVELLING, is the art of finding a true H. 
rizontal Line, or the difference of Aſcent or Dt 
ſcent between any two Places, in order to drai 
Moors, Marſhes and Moraſſes, &c. or to come 
Water from place to place. The Inſtrumem 
made uſe of you will find under the word L 
in Vol. I. and Pendulons Level in Vol. II. 

The Method of Proceeding in the Art of Lee. 
ling is, or may be much the ſame, let the Inſtr 
ment be the common Water Level, that of Spin! 
of Wine, or the new Pendulous one, The mol 
commodious and expeditious way is to provide 
two Station Staves of ſquare Deal, like Rulers, « 


the whole Eſtate be ſo given tis Hereditas. But 
in the Eccleſiaſtical Senſe it was formerly a Soul- 


LEGION, in the time of the Romans firſt War in 


bout 8 or 10 Foot in length. Let every Foot be 
divided into 10 parts, and each of thoſe into 10 
more; ſo each ſmall diviſion will be the 100 par 
of a Foor. On each of theſe Staves there mult be 
a Vane to ſlide np and down, and with a Screv 


Sicily, Polybixs, Lib. i. ſaith, that the Reman Legion 


in the back-part 10 ſaſtep it to any height 4 - 
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Staff. The fore - ſide of the Vane or Sight ſhould 
ainted white, or covered with white Paper, 
vith a black Line drawn acrols it lengthways; ha- 
ing then two aſſiſtants ro hold rhete Staves up- 
right, and to ſlide the — 5 up and down, ſu 
oſing you were to the difference of the 
Heights of any two places, as of à and B: if one 
Station will do, place the Level in the middle be- 
ween the places, and having by the Bubble or o- 
erwiſe ſet it truly Horizontal, look back to the 
6-{ place, till your aſſiſtant ſliding the Vane up 
and — for you there on the Staff, you can ſee 
he black Line thereon cut or covered by the croſs 
air in the Teleſcope; and then let him mark 
he height of that black Line above the Ground 
on the Diviſions on the Staff. Then turn the 
eleſcope about and look towards your other 
\iſtant at B, till you can ſee the Black Line on 
e Vane or Sight on his Staff coinciding with che 
rofs Hair in the Teleſcope : and ler him alſo note 
low high his Black Line is above the Ground; if 
„ LNumber be the ſame with the former, the 
laces are on a level, or of the ſame height; orher- 
iſe that where the greateſt Number is, is the 
igheſt ; and the difference between the Numbers 
hews how much. 
But if the Places are ſo far aſunder, or have ob- 
acles interpoſing, that you cant do it at one Sta- 


few more than one as you can, and you muſt 
ep an account of the Numbers on the Staves at 
neu ll your Stations; putting the Back Station in one 
olumn, and the Fore Station in another, with a 
en olumn for the Number of their Stations in the 
adle; in this or ſuch like form. 


Backs. Fr, tt | Where all the Back Sta- 
029 | 111132 — — — por Cong 
| ix Foor .27 of a Foor, 


188 178 |{2 |] 201 | and all the Fore Stations 
hf make, 8.84. or 8 Feet and 
no 199 329584 of a Foot. And the 
At difference berween thoſe 2 
ra! [| 4]] 256 | Numbers being 2.77 . or 2 


— Feet .77 of a Foot is the ex- 
6.27 | 3.84 | ceſs in height of the laſt place 
627 above the firſt. 

— N. B. In levelling of Ri- 
2.57 | vers, you mult ſer the Black 
'—--* Line of the Sight in the firſt 
ndl Backward, and in their laſt 
ore Station, juſt to the Edge of the Water: And 
en you may take the Intermediate Stations, any 
here, a Mile off from the River, Cc. in the 
- mans adjoining, for it will all come right at 


em LEVITATION, is a word I've met with no 
here but in Dr. Hook's Opera Poſthuma ; and he 
eans by it a Property directly contrary to that of 


ve Fav itation towards the Sun; and in his Diſcourſe 
ir Comets, p. 168, he ſaith he hath by many Ob- 
vir ations diſcovered, that tho' there be a deſcent 
mol the Steams from the Nucleus of the Comet to- 


ads the Sun, yet they alſo quickly returned and 
ent contrary and oppoſite to the Sun, and that 
metimes to a prodigious extent. And perhaps 
9e bere the power or force of Gravitation ceaſes, 
me ſuch contrary Force may begin. Of which 
ere ſeem to be many Inſtances in the Gravitati- 
or Attractions of the Particles of Matter to- 
ard one another, (See Artra8ien.) This force in 


jon, as is uſually the caſe, then you muſt do it at 


— — MET OE 

ſuch caſes Sir I/. Newton calls Vis Repellens, ard it 
appears plainly to be one of the Laws of Nature, 
or a Branch of the Will of our Creator in the Ma- 
terial World; and without it I think there can be 
no poſſible account of Rarefaction and ſome other 
Phznomena of Nature. Dr. Hook, p. 170. takes 
notice alſo, that there is as vaſt an Acceleration in 
the motion of Levitating Bodies as there is in Gra- 
vitating Ones. 3 

LIBER anciently ſigniſied a Livery or Deli - 
very of ſo much Graſs or Corn to a Cuſtomary 
Tenant who cuts down or prepares the ſaid Grals 
or Corn, and receives ſome part or ſmall portion 
of it as a Reward or Gratuity. 

LIBERTAS Eccleſiaſtica, was the uſual Phraſe 
in our old Writings to expreſs Church Liberty, 
and Eccleſiaſtical Immunities: Ar firſt this was 
only the Right ef Inveſtiture, but afterwards ir 
grew very grear, extending ſo far under ſome 
weak Governments as to a pretence of exemption 
of the Perſons and Poſſeſſions of the Clergy from 
the Civil Power and Juriſdiction. 

LIBERTINE, in the Civil Law, is a Perſon who 
is manumiſed, and made free from Bondage to 
which he was born. 

LIBRA. See Pound. 

— BRA, a Mechanick Power. See Balance in 
ol. 1. 

LIBRATA Terra, was anciently a Quantity of 
8 containing 4 Ox· gangs, and every Ox- gang 
15 Acres. 

LICENTIA Tran fretandi, is a Writ or War- 
rant directed to the Keepers of the Ports, willing 
them to let ſome paſs quietly beyond Sea, who 
have formerly obtained the King's Licence there- 
unto. 

LIGHT. In the French Memoirs of the Aca- 
demy of Sciences, A. D. 1699. there are ſome Re- 
flections about the Nature of Light and Colours; 
and of the Generation of Fire, by Mr. Malebranche, 
in which he endeavours to ſupport his Notion be- 


fore communicated in his Recherches de la Verite 


and in his Metaphyſicks, viz. That Light and Co- 
lours do conſiſt omy in the various Pulſes or Vi- 
brations — the —— 70 Subtile Matter. 

Dr. Hook in his Op. Poſthuma, p. 54. conſidering 
the exceeding hardneſs of a 2 and 15 
wonderful property of emitring Light or ſhining 
in the Dark, upon being rubbed or ſtruck ; thinks 
that there is this one Eſſential Property neceſſa 
only to the exiſtence of Light, viz. a very quick vi- 
brative motion ; for in this Experiment there is nei- 
ther Combuſtion nor Flame, as in Fire ; nor Moi- 
ſture and Putrefaction, as in Fiſh, Fleſh of Veal, 
rotten Wood, &c. nor a motion of the Animal 
Spirits; (which ſome think to be the caule of the 
Light in Gloe-worms, the Eyes of Cars, &c.) eſ- 
ſentially neceſſary ta the Production of this Qua- 


liry. 
Argan Author thinks that Ariſtotle's Defini- 
tion of Light, et iv 1 eegyeia 74 aa, : Thar 
it is the inworking of the Diaphanous Body, or of 
the Medium; or the Internal Action of the Pellu- 
cid or Tranſparent Body, is the Light of which 
we are ſenſible, or which moves our Eye: So that 
he makes Light in the Luminous Body to be a pe- 
culiar morion of ir, which the Lucid Body can 
communicate to rhe Tranſpatent Medium, or ro 
ſuch a Body as is fir to propagate it. And Light in 
the Eye is this motion impreſſed on it; by which 
the Soul becomes ſenſible of it. 

P. 114. 
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P. 114. Thè Dr. aſſerts, that the power or force 
of Light decrcaſes in a Quadruplicate Ratio of the 
Diſtances reciprocally taken; or as the ſquared 
Squares of the Dihtances reciprocally ; and conſe- 
quently the effect of Light, or the motion it cauſes 
in other Bodies, will be in ſubduplicate proportion 
of the Powers, and therefore only in duplicate pro- 
portion of the Diſtances reciprocally taken. 


P. 118, The length of the Strokes of the Pulſes of firſt to the ſecond ; becauſe otherwile at the þ 


Light, arc in Duplicate proportion of the Diſtances 
reciprocally. P. 121. Suppoſe then that the length 
of the Pulſe from the Centre outwards at the Body 
of the Sun, ſhould be one Inch, the length of the 
Pulſe of Light here with us would not be the 
1000c00th part of the thickneſs of a Hair: and 
yet is that amazing Organ the Eye, ſo wiſely con- 
trived, as that the ſtrength of the Pulſes which 
was deſtroyed by ſo vaſt a diſtance, is reſtored a- 
gain to a good part of its firſt Power; for as in 
Diverging Rays, the length of the Pulſe decreaſes 
in a Duplicate Ratio of the Diſtance ; ſo in Con- 
verging Rays, it increaſes in thar Ratio, and in a 
contrary order, 
I had before, in Ve. I. ſhewn from Sir I/. Newten, 
that Light is propagated in Time, and he then ſup- 
poſed about 10 Minutes were taken up in its paſſage 
from the Sun to us: But in his Opricks he deter- 
mines this matter more accurately. Romer firſt, and 
after him others, had obſerved that the Eclipſes of 
Fupiter's Satellites happen about 7 or 8 Minutes 
ſooner than they ought to do by the Tables, when 
the Earth is interpoled between the Sun and that 
Planet; but as much later when the Earth is be- 
yond the Sun in reſpect of Jupiter; the reaſon of 
which is, that the Light of the Satellites hath far- 
ther to go in the latter cale than in the former, by 
the Diameter of the Earth's Orbit. Some in e- 
qualities of Time indeed may ariſe from the Ec- 
centrigies of the Orbits of the Satellites; but theſe 
can't anſwer in all the Satellites, and at all times, 
to the poſition and diſtance of the Earth from the 
Sun. The mean motion of Fupiter's Satellites is 
alſo ſwifter in his deſcent from his Aphelium to 
his Peri helium, than in his aſceat in the other half 
of his Orb. But this Inequality hath no reſpect 
to the Polition of the Earth; and in the 3 Interior 
Satellites is inſenſible; as he found by computati- 
on from the Theory of their Gravity. 


Reflection, and thoſe of irs diſpoſition to be tr Tis 
mitted, he calls Fits of eaſie tranſmiſſion; and Mrtuall 


do that this Alternation ſeems to be propaguy 
from every refracting Surface to all diſtances wy 
out End or Limitation. He ſhews alſo, that & 
alternate Reflection and Refraction depends g 
both the Surfaces of every thin Plate, because 
depends on their diſtance : Bur that it is p 

ed at the ſecond Surface. Ir is alſo influenced 
ſome Action or Diſpoſition propagated from t& 


cond it would not depend on the firſt; And thy 
Action or Diſpoſition, in its propagation, im w. 
mits and returns by equal Intervals. What Ka. 
of Action or Diſpoſition this is; whether it c 01 
fiſt in a vibrating or a circulating motion of M. 
Ray, or of the Medium, or ſomething elſe, wi | 
Author does nor inquire : Bur he allows th 
that are averſe to all new Diſcoveries which tt 
can t explain by Hypotheſes, at preſent ro ſupfci Aft 
Thar as Stones by falling upon Water put it M ons 
an undulating motion, and all Bodies by Percuf cc 
on excite Vibrations in the Air; ſo the Rays ic 
Light, by impinging on any refracting or ref race 
ing Surtace, excite Vibrations in the refracting nc. 
reflecting Medium, and by ſo doing do agitate i 
ſolid parts of the refracting or reflecting Bu 
and by that Agitation cauſe the Body to gm 
warm or hot: That the Vibrations thus excu ect. 
are propagated in the refracting or reflecting kes 
dium or Subſtance, much after the manner t& 
Vibrations are propagated in the Air for caul d ti 
Sound; and that they move faſter than the R 
ſo as to overtake them; and that when any Ri 
is in that part of the Vibration which conſpires vi ir d 
its Motion, it eaſily breaks thro' a — one 
ſtance; but when it is in a contrary part of ke 1 
Vibration which impedes its Motion, it is ei per 
reflected; and conſequently that every Ray is pal 
ceſſively diſpoſed to be eaſily reflected or u 
mitted by every Vibration which overtakes Moti 
Whether this Hypotheſis be true or falſe he i oure 
not conſider at preſent, contenting himſelf : 

the certainty of the fact, T har he hath diſcoy 
the Rays of Light by ſome cauſe or other to bei Vecte 
alternately diſpoſed to be reflected or refracted Me at 
many Viciſſitudes. The returns of this Diſpoi 
on of any Ray to be reflected, he calls Firs ie ac 


After this Sir Iſaac advances this Propoſition, | ſpace it puts between every Return and the hitting 
which is the 12 of Part 3. of the 2d, Book of his | Return he calls, the Intervals of its Firs, Tui Lig 


Opricks, vix. 


Every Ray of Light in its paſſage thro any refraf- | Surface of all thick tranſparent Bodies reflect x 


at Prop. 13, he ſhews, that the Reaſon s the 


ing Subſtance is put into a certain Tranſient Conſti- | of the Light incident on them, and refract the 41! A 
tution or State, which in the progreſs of the Ray re- | is, that ſome Rays at their Incidence are in WFgree d 


turns at equal Intervals, and diſpaſes the Ray at e- of eaſie Reflection, and others in Firs of d emi 


very Return to be eaſily tranjmitted thro' the next | Tranſmiſſion. This appears from his 24th Ou 
refratting Surface, and between the returns to be | vation ; where the Light reflected by thin I 
eaſily reflected by it, This is manifeſt from his 5, 9, | of Glaſs and Air which to the naked Eye appe 
12 and 15th Obſervations. Whence it appears, evenly white all over, did thro' a Priſm ag 
that one and the ſame ſort of Rays at equal Angles | waved with many ſucceſſions of Light and Ds 
of Incidence on any thin tranſparent Plate, is alter- | neſs made by alternate fits of eafie Reflection 
mately reflected and tranſmitted for many Succeſſi- eaſie Tranſmiſſion : The Priſm ſevering and 
ons, according as the thickneſs of the Plate in- ſtinguiſning the Waves of which the white U 


creaſes in Arithmetical Progreſſion of the Num- was compoſed. 


bers. o, I, 2, 3, 4, 5. 1. 8, Sc. (See Colours.) 


And this Alternate Reflection and Tranſmiſſion he Reflection and eaſie Tranſmiſſion, before its l 
found by his 24th Obſervation, continues for a- dence on any tranſparent Body: And probab 
bove 100 Viciflitudes; nay, as he proves after- is put into ſuch fits at its firſt emiſſion from L 
wards to many thouſands, being propagated from | nous Bodies, and continues in them during 
one Surface of a Glaſs. Plate to another, tho the| progreſs. For theſe Fits are of a Jaſting nas 
thickneſs of the Plate be 4 of an Inch and more. | as appears by whar he proves elſewhere. 


\ 


And hence tis plain, Light is in its Firs of « 


_ — — 
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uppoſes here the Tranſparent Bodies to 
„ if the thickneſs of the Body 
much leſs than the Interval of the Fits of eaſie 
gection and eaſie Tranſmiſſion of the Rays, the 
dy loſerh its Reflecting Power. For if the Rays 
ich ar their entring into the Body are put into 
« of eaſie Tranſmiſſion, arrive at the fartheſt 
race of the Body before they be our of thoſe 
is, they muſt be tranſmitted. And this is the 
on why Bubbles of Water loſe their Reflecting 
wer when they grow very thin, and why all 
ae Bodies when reduced into very [mall parts 
ome Tranſparent. 
He ſhews alſo, that thoſe Surfaces of _ 
r Bodies, which if the Rays be in a fit of Refra- 
on do retract it moſt ſtrongly, if the Ray be in 
ir of Reflexion do reflect it moſt eaſily, 
* After this he gives ſeveral other curious Propo- 
n ons; from whence he ſhews, that tis eaſie 
collect che Intervals of the Firs of eaſie Re- 
ion and eaſie Tranſmiſſion of any ſorts of Rays 
racted in any Angle into any Medium, and 
nce to know, whether the Rays ſhall be reflect- 
or tranſmitted at their ſubſequent Incidence on 
Bo Pellucid Medium. 
by the Experiments and Obſervation about the 
-ci:4i0n of the Rays of Light (See Infle#:on) he 

kes it plain, that Bodies act on A. 4 di- 

u oce, and by that Action bend the Rays of it; 
that this Action is ſtrongeſt at the leaſt di- 
ce, He ſhews alſo, that Rays which differ in 
frangibility differ alſo in Flexibility, and by 
ir different Inflections it is chat they are ſepara- 
one from another, ſo far as after ſeparation to 
ake the 3 Fringes of Colours mentioned in thoſe 
periments. And tis probable the Rays of Light 
paſſing by the Edges and Sides of Bodies, are 
nt ſeveral times backwards and forwards, with 
motion like that of an Eel; and that the ſaid 
oured Fringes of Light ariſe from 3 ſuch bend. 
ps, 'Tis probable alſo that the Rays of Light 
ich fall upon Bodies, and by that means are 


c ected or refracted, begin to bend before they ar- 

edle at the Bodies; and that Light is reflected, re- 

(pied and inflected by one and the ſame Prin- 
ple acting variouſly in various Circumſtances. 


Tis probable alſo, That Bodies and Light act 
utually on one another : Bodies upon Lighr in 
itting, reflecting, refracting and inflecting it: 
dd Light on Bodies, by heating them, and put- 
g their parts into a vibrating motion, wherein 
ar conſiſts, | 
All F d Bodies when heated beyond a certain 
in WE gree do emir Light and ſhine ; and this ſhini 
d emiſſion of Light is probably cauſed by the 
brating Motions of the Parts ; and all Bodies a- 
punding with Earthy Particles, and eſpecially 
en they are Sulphureous, when their Parts are 
fiiciently agitated, do emit Light; Whether 
Agitation be cauſed by Attrition, by Percuſſi- 
„ by Putrefaction, or a vital motion in an Ani- 
Body, Sc. or any other way. Thus the Sea- 
ter ſhines in a Storm; Quick-filver when ſhaken 
Vacuo ; a Cat's Back or a Horſes Neck rubb'd 
che Hand in the Dark; Wood, Fleſh and Fiſh 
den putreſied. 


The ſame admirable Author in the new Queries 
Lu "<xed to the Latin Edition of his Optics, thinks 


probable, that there are yet ſome other congenite 
Ferties of the Rays of Light beſides thoſe above 
cribed. One of which the Refraction of that 


ſtrange Body Iſland Chryſtal, acquaints us with. 
This was firſt taken notice of. by Eraſmus Bartbo- 
linus, but afterwards more accurately deſcribed 
by * in his Book of Light written in French. 
This Chryſtal is a pellucid and fiſſil Stone equal- 
ling Rock Chryſtal or clear Water in Tranſpa- 
rence ; twill bear being white hot in the Fire, 
and after that will loſe irs Tranſparence : by a 
very violent Heat it is reduced to a Calx, but will 
not melt nor run: being macerated for a Day or 
two in Water it alſo loſes its natural politure ; 
on rubbing, it diſcovers an Electrick Quality, and 
with Aqua fortis makes an Ebullition. It ſeems to 
be a kind of Talk. If a piece of this Chryſta! be 
laid on the Leaf of a Book, each Letter ſeen thro 
the Chryſtal, by a kind of double Reflection, ap- 
pears double: And if any Ray of Light fall on any 
of irs Surfaces, cither perpendicularly or oblique- 
ly, it is always divided, by a double Refraction 
into two Rays; each of which is of the ſame Co- 
lour with the Incident Ray, and they appear e- 

ual ro one another as to the Qualiry of Lighr. 
One of theſe two Refractions is conformable to the 
known Laws of Opticks; viz. That the Sine of 
the Incidence out of Air into the Chryſtal is to the 
Sine of Refraction : : as 5 is ro 3. Bur the other 
which may be called the Unuſual Refrattion, is 
made thus; Ler ADBC be the Surface of the 
Refracting Chryſtal, C the greareſt ſolid Angle 
belonging to that Surface: let G E H F be the op- 
poſite Surface, to which the Line C K is perpen- 
dicular. This Perpendicular with the Line CF 
repreſenting the extream Edge of the Chryſtal con- 
rain an Angle of 19%. 3. join K FE; in which take 
K L fo, that the Angle KCL may be of 6*. 40. 
but the Angle LCF of 12%. 23. This being 
done, let the Line ST ſent any Incident Ray 
of Light in the Point T. Let T V be the re- 
fracted Ray, and what that is may be found by 
the given Ratio of the Sines of 5 to 3, according 
to the common Laws of Opeicks, Ther draw VX 
parallel and equal ro KL, and fo poſited that it 
may lie the ſame way towards V, as L doth in 
reſpect of K. Join TX; and that Line T X ſhall 
be the unuſual Refracted Ray, being carried by the 
new Refraction from T to X. It then the Inci- 
dent Ray S fall alſo perpendicularly on the 
Refracting Surface, thoſe two Rays T V, and 
T X, into which by Refraction it is divided, will 
become parallel to the 2 Lines CK and CL: 
and the other Ray will be tranſmitted di- 
cularly, according to the common Laws o 
ticks; and the other „ ) diverging by 
this unuſual Refraction from the Perpendicular 
will make with it the Angle V T X of about 
6 degr. as is found by Experience, | 

And hence the Plane T V X, and ſuch like fimi- 
lar Planes which are parallel to the Plane C F K, 
may be called the Planes of Perpendicular Refrati- 
on; and that Part, Side or Place towards which 
the Lines KL, and VX tend, and which are 
drawn from the Points K. and V. may be called 
the Part, Place or Side of unuſual Refrattion. 


In 


| ſuch, as yet unobſerved and unknown. | 
For one would ſuſpect that there are divers fraction, at that time reſpected the ſides or plac! 

Sides ot the Rays of Light, and thoſe endued with of Unuſual Refrattion in that Chryſtal. 

divers congenite Properties: For if the Planes of All the Rays of Light therefore have 2 oppoli 

Perpendicular Refrattion of the 2d. Piece of Chry- Sides, in which the Property is congenite, on bis 

{tal be placed at Right Angles wirh the Planes of the Unuſual Refradt ion depends; and the _— 
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In like manner Rock Chryſtal hath a double Re- 
fraction, but the difference between the 2 Re- 
fractions is leſs, and leſs conſpicuous, than in the 
Nand Chryſtal. 

When the Ray S T which falling on the firſt 
Surface of the land Chryſtal is divided into the 
two Rays T V, and TX; and thoſe two Rays 
come to the latter Surface of the ſaid Chryſtal ; 
then the Ray IX, which in the firſt Superficies 
is refracted in the unuſual Ratio, will be again re- 
fracted entire with the ſame unuſual Ratio, ſo that 
theſe two Rays will emerge out of the 2d. Surface 
in Lines parallel to the firſt Incident Ray S T. 
For the ſame will happen alſo as to the Ray ITV, 
which being refracted in the firſt Surface with the 
uſual Ratio, will alſo be again refracted at the 2d, 
with the uſual Ratio. 

And if of two pieces of Iſland Chryſtal, one be 
ſo placed after another, that all the Surfaces of the 
latter be reſpectively parallel ro thoſe of the for- 
mer: Now alſo thoſe Rays which in the firſt Sur- 
face of the firſt Chryſtal, were refracted with the 
uſual Ratio, ſhall in all the latter Surfaces be re- 
fracted with the ſame uſual Ratio, and thoſe Rays 
which in the firſt Surface of the former Chryſtal 
were refracted with the unuſual Ratio, ſhall in all 
the latter Surfaces be refracted with the unuſual Ru- 
tio: and the ſame thing will come ro paſs when the 
Surface of the two Chryſtals are inclined one to 
another, ſo their Planes of Perpendicular Nfraction 
be bur parallel, 

There is therefore ſome cengenite difference in 
the Rays of Light, that occaſions, as in this Expe- 
riment, ſome of them to be refracted in the uſual 
Ratio always; and others always in the unuſual 
Ratio ; for if it were not congenite, but did ariſe 
from ſome new Modifications impreſſed on the 


Rays in the firſl Refraction, then that would be | in 


changed by the ſame kind of new Modifications, 
in the 3 following Refractions: But no ſuch thing 


happens: Bur the Property continues always the | 


ſame, and hath the very ſame effect in the Rays in 
all thoſe Refractions. Wherefore this unuſual Re- 
fraction muſt depend on ſome congenite Property in| 
the Rays of Light. And "tis very well worth 
while ro enquire, whether there way not be other 


Perpendicular Refraction of the firſt Chryſtal; 

will the Rays, which in their Projection ra 
firſt Chryſtal, were refracted with the uſual Rati 
in paſſing thro the ſecond, be refracted with the . S 
Unuſual Ratio: and thoſe Rays which in Pallng 
thro" rhe firſt — were refracted with the 
Unuſual Ratio, ſhall in paſſing thro the ſecmd f che 
be refracted with the Uſual Ratio. Wherefin 
there are not 2 divers kinds of Rays in their om 


nature different; of which one ſort are always au Fr 


in all Poſitions refracted with the Uſual, and » Monc! 
thers with the Unuſual Ratio: Bur theſe 2 kin reca 
of Rays, as mentioned in the laſt Experimem er t 
did only differ in this, that the Rays according 
to their different Poſition, did with their di. 
ferent Sides, reſpect the Place, Region or Side n. 
Unuſual Refrattion in the Chryſtal. For in the Ways 
— Experiment one and the ſame Ray is re. An 
acted, one way with the Uſual, the other way ihvhic! 
with the Unuſual Ratio, according to the Poſtia y an 
of its Sides to thoſe of the Chryſtal. If the ſane N 
Sides of any Ray look rowards the ſame parts 
each Chryſtal, then will that Ray be refradted 
with one and the ſame Ratio in each Chryſtal; bu BY 
if that Side of the Ray which is turned toward 
the Place of unuſual Refractien in the former Chr 
ſtal, be diſtant 90%. from that fide of the am ot tl 
Ray, which looks towards the Place of umſui he R 
Refrattion of rhe ſecond Chryſtal (which may be 
done, by ſo turning the 2d Chryſtal, that ir ſhall look 
towards the former Chryſtal, and conſequently the 
Rays of Light themſelves in a different Poſition) 
that Ray will now be refracted in different Ratios 
in the different Chryſtals. So that you may dete. . 
mine, whether the Rays, which fall on the 10 4 
Chryſtal, will be refracted in the Uſual or Un 
al Ratio: And for this there is nothing more - ref 
quired, than that the ſecond Chryſtal be ſo tum pr me 
ed about, rhar ics Place or Region of unuſual I 
fraction be accordingly poſited on this or that fd 
of the Ray. 
Wherefore every Ray may be conſidered as hu 


ving 4 Sides; two of which being directly op - 
ſite ro one another, cauſe that the Ray be alway 15 
refracted in the Unuſual Ratio, when- ever eite e 
of thoſe Sides is turned towards the fide or place a wy 
Unuſual Refration in the Chryſtal : Bur the orhe — 
2 Sides, as often as either of them is turned ts I. 
wards the fide of Unuſual Refraction in the Chi | 
ſtal do yet cauſe the Ray to be refracted with tit * 
Uſual Ratio. The two former ſides of the U . wy 
therefore may be called, the Sides of Unuſual, I of Ai 
2 latter of Uſual Reæfraction. And becauſe theſe li flecte 
Poſitions were in the Rays before they fell on ꝶ N the 8c 
2d, zd and 4th Surface of the 2 Chryſtals, nor we pe wh 
they at all changed by the refraction of the and f 
their paſſage thro' thoſe Surfaces : But the Ri propa 
were refracted by one and the ſame Law in eve * 
one of the 4 Surfaces, it ſeems that theſe Di, Lines 
tions are properly congenite to the Rays of LH ce 
and were not at all changed by the firſt Refra Rays 
on: Bur that ir is on the account of theſe Di hue of 
tions in the Rays, that they were refracted in cet and 
Incidence on the firſt Surface of the firſt Chret near 1 
ſome in the V/ual and ſome in the Unuſual! Rai foon 
| according as their Sides of Uſual or Unuſual N. T} 
Parti 
and r 
and t 
upon 


— . 8 RY alt. Ate. - _—_ Awe. A. 


n 


— — 


LI G 


8 bout any ſuch Property, And it re- 
1 to 4 conſidered, whether there 
mh even other Properties of Light, by which 
d Sides of the Rays differ and are diſtinguiſhed 
Im one another. l g | 

his he ſhews, that in an Oblique Incidence 
| 22 upon the firſt Chryſtal the ſame diffe- 
between them appears, as when they fall 
endicularly, to the former Properties. 
From the whole therefore may be very jultly 
ncluded, That all thoſe Hypotheſes are falſe and 
us which have been yet advanced, in or- 


SEE ERS 


EA 


wr — lain the Phænomena of Light by new 
jo pdifications of the Rays; for they do nor depend 
any ſuch Modifications, but on congenite and 
able Properties, eſſentially inherent in the 


the days. 
ally erroneous alſo are thoſe Hypotheſes, 
— | Fry — to explain the Phænomena of 72 
fn by any Preſſure or Pulſe impreſſed upon the fluid 
ine edbum, by Motion; for theſe at long run de 

$-0f pon the new and different Modifications the 
+. Kays, and ſo fall in with the other. 

bur But further, if Light conſiſted only in a Preſſure 
1d the Medium, it muſt be either without any 
n. motion; and then tis impoſſible to account 
mr the agitation and heat produced in Bodies by 
abe Refraction and Reflection of the Rays: or if 
i be ſuppoſed to conſiſt in Aotion propagated to 


all diſtances . to that muſt be requi- 
red an infinite force acting every moment and in 
0 - RES Bur did Lighr conſiſt in a 
Preſſure or a Motion propagared thro a fluid Medi- 
um, whether it propagated inſtantaneouſly or in 
ime, it could not be done in Right Lines, but 
muſt inſlect back upon it ſelf in a Shadow z for 


8 
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of its motion, cannot in Right Lines, 
but muſt be inflected back towards ir ſelf, and 
diſuſed every way — — the quieſcent Medium 
which lies beyond the Obſtacle. 
The force of Gravity tends downwards; and 
jet the — — of the parts of Water, which a- 
riſes only from the force of Gravity, tends with 
an equable force every way, and is propagated 
with equal eaſe by crooked Lines as by ſtrait. 
be,, on the Surface of Water, where fall 
con the Surface of any large Obſtacle, inflect back 
upon themſelves ar are . — 
gradually, in the Quieſcent Water lying bey 

ö chat Obflacle. The Waves, Vibrations, or Pulſes 

of Air, in which Sounds conſiſt, are manifeſtly in- 
fected, tho not ſo much as thoſe of Water: for 
the Sound of a Bell or of a great Gun can be heard 
over a Hill, interpoſed between the Ear, and Eye, 
and ſounding Body; and we find that Sound is 
propagated as eaſily by crooked as ftrair Tubes, 
whereas Lighr is never obſerved ro move in curve 
Lines, nor to be inflected back ſo as to ſhadow it 
ſelf. Indeed there is a kind of Inflection of the 
Rays of Light, as hath been before mentioned, 
but that is not ad Umbram, but a contrary way 
and is only found in a Ray's paſſing by and very 
near the extream edge of ſome Body; and then as 


nnn 


Preſſure or Motion in a fluid Medium, whenever they 
. rr; Ar np 1 former 


puſeles thto uniform Mediums will be tranſmit- 
red in right Lines without any Inflection in Um- 
bram, as we find the Rays of Light are: They 
may have alſo divers Properties, and which they 
may preletve immutable in their own paſſages thro' 
divers Mediums; which agrees with the Nature 
of the Rays of Light. Pellucid Bodies act upon 
the Rays of Light at ſome diſtance; when they re- 
fract, reflect and inflect them; and the Rays of 
Light reciprocally act upon them, at ſome little 
diſtance alſo; by agitating and hearing their Par- 
ticles. And this Action and Reaction which is per- 
formed ar ſome diſtance is mighty like what we call 
the force of Attraction, ot Gravity in othet Bodies. 
And if the Cauſe of Refra4ion be the Attraction of 
the Rays, he ſhews in his admirable Principia, 
that the Sines of Incidence muſt be to the Sines of 
Maction in a given Ratio; as in fact we find the 
thing to be. e Rays of Light in paſſing our of 
Glaſs into a Vacuum, are infleted towards the 
Glaſs, and if they fall roo obliquely will revert 
back again to the Glaſs and be totally reflected. 
Now the cauſe of this Reflection cannot be attri- 
buted to any reſiſtence of the Void or Vacuum, but 
entirely to ſome Force or Power in the Glaſs which 
attracts or draws back again the Rays, as they are 
paſſing into the Vacuum, And this appears from 
That if you wer the poſterior Surface of the 
Glaſs with Water, Oyl, or liquid and clear Ho- 
ney, or with a ſolution of Quickſilver ; then the 
Rays which would otherwiſe have been reflected, 
will paſs into and thro chat Liquor ; which plainly 
ſhews, that the Rays are not ed till they come 
to that poſterior Surface of the Glaſs, nor till they 
begin to go our of ir too. But if at their going 
out into any of the aforeſaid Liquors, 
ill then not be reflefted but go on in their 
courſe ; the reaſon of which is, that the Ar- 
traction of the Glaſs is counter-balanced by the 
Attraction of the parts of the Liquor which ad- 
here to its Surface. 3 yet plainer 
88 riment of two Glaſs Priſms, or the 
— 5 ſhall — — (on one fide) the other a 
little conver, then compreſſing them fo that 
they do neither quite touch one another through- 
our, and yet have their Surfaces very near ; for 
then that Light which falls on the hinder Surface 
of the firſt Glaſs, and in that place where the 
Glaſſes are nor diftant one from another above 
e of an Inch will be totally tranſmitted 
thro that Surface, and the interjected Air or Va- 
cuity, and will enter into the 2d Glaſs (as he 
ſhews in his it, th, and 8th Obſervations of the 
firſt Parr of his 2d Book of his Opricks.) But it the 
2d Glaſs be moved a little farther off, then the 
Light coming our of the hinder Surface of the firſt 
Glaſs into thar Air or Vacuum, will be turned 
——.— towards the Glaſs and reflected. 
re tis plain, that the Rays are drawn 
back ſome Force that is inherent in the firſt 
Glaſs, there is nothing elſe that can occaſi- 
on ir. | 
To account alſo for that odd Phænomenon of 
the Rays of Light which he calls, Their Fits of 


eaſie Tranſmiſſion and Refleftion, he judges that 


ſoon as it is paſt the Body it goes on ſtraight again. 

The Rays of Light are therefore certainly /iztle 
Particles actually emitted from che Lucent Body, 
and refracted by ſome Attraction, by which Light 
and the Bodies on which it falls do mutually act 
upon one 8 1 For ſuch Particles or Cor- 


there is nothing more required than that the Rays 
ſhould be very ſmall Corpuſcles of Matter, which 
either by their Attraction or ſome other Force, do 
excire certain Vibrations in the Bodies on which 
act; which ; Lanny being ſwifter than 

5 che 


of two long Teleſcopes, one of 
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the motion of the Rays, do ſucceſſively outſtrip or get 
before them, and ſo agitare them as alternately 
to increaſe or diminiſh their Velocity; and there- 
fore produce thoſe Fits in the Rays of Light. 

And he thinks it very likely, that the Vnuſual 
Refrattion diſcovered to be in the Iſland Chryſtal a- 
bove-mentioned, is cauſed by ſome Attracting Force 
which is inherent in certain Sides of the Rays and 
of the Particles of the Chryſtal, For if there were 
not ſome ſuch Force or Virtue in ſome part of the 
Chryſtal and not in the others, in order to diſtort 
and bend the Rays towards the Sides or Parts of 
Unuſual Refraction, it could not be, that the Rays 
which fall perpendicularly upon the Chryſtal, 
ſhould both in their ingreſs and egreſs be ſo re- 
fracted one way rather than another, as that they 
ſnould alſo perpendicularly emerge by a now con- 
trary poſition of the Place or Region of Unuſual 
Refraction in the Surface of the ſecond Chryſtal. 

The Chryſtal plainly acting upon the Rays after 
they have paſſed thro it, and are got into the Air 
or into a Vacuum. | 

And becauſe the Chryſtal, by that force, doth 
not act on the Rays, but when the proper corre- 


. ſponding Sides of the Rays of Light are turned 


rowards the places or parts gf Unuſual Refrattion 
in the 4 it appears that there is alſo ſome 
Force or Virtue in the Sides of the Rays themſelves 
correſponding to that Force inherent in thoſe Parts 
of the Chryſtal, almoſt after the ſame manner as 
the two Poles of the Magnet anſwer to one ano- 
ther. Which virtue in the Magnet, as it is capable 
of being encreaſed and diminiſhed, and is not any 
where to be found bur in the Magnet and in Iron: 
So this Virtue of the Refracting Rays which fall 
perpendicularly upon it, is greater in the Iſland 
than in the Rock.Chryſtal ; and is as yet found no 
where elle. h 
Not that he thinks this Virtue to be Magnetical ; 

for ir ſeems to be of a different nature: Bur ler ir 

be what it will, it can ſcarce be conceived that rhe 

Rays of Light, unleſs they be allowed to be really 
Corpuſcles or Particles of Matter, can have any 

ſuch permanent force in ewo of their Sides, and 

not have any ſuch thing, at the ſame time, in 
theit two other; and this without any regard to 

the Poſition with which they reſpect the Space or 

Medium thro which they pals, | 

And yet tho Light be certainly a Body, it is al- 

moſt impoſſible ro conceive the ſmallneſs of its 
Corpuſcles; but however that they are exceeding 
minute may be gathered from theſe Conſiderations, 
(i.) That they freely pervade all Tranſparent Bo- 


dies, ſuch as Chryſtal, Glaſs, ſeveral Pebbles and 


Gems; and almoſt all Fluids but Mercury; and 
paſs where no other Fluid, how thin ſoever, can 


enter; and yet no Tye hath ever been able ro diſ- | hang 


cover the conſtituent Parricles of the groſſeſt Fluid. 
(2.) It may be propagated from innumerable dif- 
ferent Luminous Bodies without any conſiderable 
oppoſition to one another, as Dr. Cheyne ſhews by 
this Experiment. Suppoſe a Plate of Metal, ha- 
ving at the top the ſmalleſt hole that can be made, 


were erected perpendicularly on an Horizontal 


Plain, and that abour ir were fer innumerable 
Luminous Objects of about the ſame heighth with 
the Plate, at an ordinary diſtance from it; then 
will the Light proceeding from every one of theſe 


Objects, be propagated thro this ſmall hole, with- 


our interfering. . This will appear by applying a 


nous Body, for the Light of this Body will x} 
the hole be received upon the dark Body, y, 
it is-impoſſible that ſo many different Stregy, 
Light could be tran{mitred thro' ſo ſmall av 
were not the Particles of Light extreamly jy 
To which may be added, 63.) That if they y 
not very minute Corpulcles, their amazin Vw 
city is ſuch, that they would pierce thro' al kig 
of ſolid Bodies almoſt as eafily as they do Va 
ties; whereas we ſee the Rays of Light to ben 
gularly reflected from ſome Bodies. (4. We tu 
alſo that innumerable different Spheres of Lizk 
| may be propagated from their ſevegal Lumina 
Centres within our Horizon, without interfer 
How many Millions of Candles and Flambeau 
ſending all out their Tides of Light, is it pod 
for the Eye to ſee together, without their he; 
confounded one with another; which ſhews bol 


the exceeding ſmallneſs of the Particles of Ligh LI 
and alſo the largeneſs of the Vacuities between eie 
Particles of Air and other Bodies. hicl 
How exreamly ſwift the Particles of Ie 
Ucl 


move may be gathered from the Experiment 
Mr. Romer, wherein he finds that the Rays of Lig 

ſs from the Sun to us in about 10 Minutes d 

ime; and Mr. Hugens hath proved in his Ceſm. 
theoros, that a Buller diſcharged from the Mouth q 
a Cannon, and not abating of its firſt Veloci 
would be 25 Years before it reach the Sun. Non 
the Via percurſa being the ſame in both, the V. 
locities will be reciprocally as the Times ; that is, the 
Velocity of Light to that of a Cannon Bullet, wil 
be to that of a Cannot Buller, perſiſting in in 
greateſt ſwiftneſs, as 25 Years ro 10 Minutes; ac 
as 1314700 is to One, nearly: So that the Mot. 
on of Light is above a Million of times ſwiker 
than that of a Cannon Ball. 


Moreover the diftance berween the Sun and | 
Earth, is at leaſt 120% Diameters of the Eanh; 85 
but ſuppoſe it but 10000, then will Light run 1000 e 
Diameters in a Minute or 167 Diameters in a &. 
cond ; that is at leaſt 130000 Miles in one Se. me 
_ — — 8 incredibly and 4 
really amazingly ſwi the e ; 
effects of Light and Hear ſeem ro — lor 
and we ſee how pow it acts (being congre- 1 


gated) on the moſt com ſolid Bodies: and ue 
never find any abatement of its Force ariſing from 
a diminution of irs Velocity. 

See Mr. Haukibee's Experiments about the Pro- 
duction of Light in vacuo by the Attrition of Bo- 
dies; in Phil. Tranſ. N. 304, and in N. 307. and 
by the Effluvia of one Glaſs falling on another in 
Motion. Phil. Tranſ. N. 309, 310. 
LIGHTS : Ships of War are in the Night- time 
very well diſtinguiſhed by the Lights that thy 
out; for in a Fleet the Admiral carries thre 
Lights on the Poop, and one on the main Top 
The Vice-Admiral hath two on his Poop, and 
one on his main. Top. The Rear-Admiral hath 


bur one on his Poop and one on his main Top. | 
The Vice-Admiral of each particular Squadron g 


hath only two on his — but none on his main 
Top. The Rear-Admiral of each Squadron hath 
only one on his Poop. But when the whole Fleet 
carry their Lights, then the Rear-Admiral is di 
ſtinguiſhed by carrying two Lights, the one hoiſted 
a Yard above the other, on the Enfign Staff; 

in caſe of foul Weather and a dark Night eve!) 
Ship muſt carry a Lighr. 


dark Object, in a ſtrait Line, againſt the Lumi- 
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A, in our Latine Law ſignifies a Copy, 
— or Tranſcript of any Court Roll 
Dee ERS, in G , are a kind of Train 
ned ro the Carriage of a Cannon upon a March; 
b compoſed of 2 Shafts wide enough to receive 
tween them (which Horſe is called the 
) Theſe Shafts are joined by 2 Bars 
2 Bolt of Iron at the end, and have 
(mall Wheels: On the Axel-tree riſes a 
pike, on which the Train of the Car- 
=. put u n a March: But when a Gun is on 

gion, theſe Limbers are run out behind her. 
LINE of the Tue PAC J of a Planer, is a right 

f Earth's Centre . 
ine drawn from in of che Spectator thro the 

planet and continued as far as the fixed Stars, 
LINE of Meqſures, in the Stereographick Pro- 
ion of the Sphere in Plano, is that Line in 
hich the Plane of a great Circle perpendicular ro 
he Plane of the Projection and that oblique 
ircle which is to be projected, interſects the 
dane of the Projection: or it is the common Se- 
ion of a Plane paſſing thro the Eye Point, and 
hro the Centre of the Primitive, and at Right 
angles to any oblique Circle which is to be pro- 


ircle will be found. 
Line of Direction, of the Earth's Axis in the Py- 
thagorean Syſtem of Aſtronomy, is the Line con- 
necting the two Poles of the Ecliptick, and of the 
Equator, when they are projected on the Plain of 
the former. p 
LINE of the Section, in Perſpective, is the In- 
eerſection or Contact of the Plane to be projefted 
with the Glaſs or Diaphanous Plane. poet 
LINE of. Lines, on the Sector, is a Scale of e- 
ual parts on each Leg, and running from the 
— This is divided actually into 100 — 
parts, and ſometimes into more, hen the - | 
ment is large» There are only the Figures 1, 2, 3, 
4 5, 6, 7, 8, 9, 10, placed on the Lines; and 
therefore they ſometimes ſtand for themſelves a- 


dred, or a thouſand times themſelyes, according 
as the matter ſhall require. 


The Uſes of the Line of Lines. 
1. To Increaſe or Diminiſh à Line of any given 
Length, according to any Ratio required, 


- Suppoſe the Line were 6+ Inches in length, ap- 
py ir into the Sector by way of parallel Entrance, 
that each Foot of the Compaſſes ſtand in 6+ in 

Line of Lines, and then let the Sector be kept at 

that Angle. Then if you wou d have it increaſed 

in the Proportion of 94 to 6: or diminiſhed in the 

Proportion of 24 to 6+, Sc. Let the Sector lie, 
and take with the Compaſs the parallel diſtances 

between thoſe Points of 94 and 91: or of 24 and 
24 in the Line of Lines of each Leg; and that 
will give you the Le. required. 


2. To divide a given Line into any Number of 
Parts 5 as ſuppoſe into 9. 
Apply the Line over from 9 to 9 in the Line of 


Lines ; and keeping the Sector of that Angle take 
the diſtance berween 1, and 1, and that will be 


ected, and in which the Centre and Pole of ſuch from 


lone, and ſometimes ſigniſie ten times, or an hun- 


3. To find what Proportion two or more Lines bear 
to one another, _ | „ 


Apply the greater or greateſt over from 10 to 15 
at the ends of Lines ; and then raking any of the 
other and applying it over parallel to the former, ir 
will mark our ſuch Numbers as ſhall expreſs irs 
Proportion to the greateſt Line: as ſuppoſe the 
Compaſſes pointed to 30 and 30: then will the 
greateſt Line be to it as 100. is to 3o . CG. 


4. To work Proportions with the Sector, pro- 
ceed juſt as you do in finding a 3d or 4th Propor- 
tional to 2 or 3 Lines given, Geomerrically, See 
Proportion, Vol. I. f 


LINEA celerrimi Deſcenſus, is that Curve which 
a Body would deſcribe in irs Delcent, if it moved 
the ſwifteſt poſſible : The pry + of which 
was firſt, I think, propoſed as a Problem by Mr. 
Fohn Bernoulli, and hath been ſolved by his Bro- 
ther Fames, and ſeveral others.; and very 
thus, by Mr. John Craig, in Phil. Tranſ. N. 268. 

Suppoſe BC, CD two infinitely ſmall parts of 
the Curve ſought ; then, ſince the Nature of the 
* 1 that the Deſcent of the Body, 

to D, | 
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after irs fall from the Horizontal Line AQ, is to 
be in the leaſt time poſſible ; we muſt find in the 
Line RS, (drawn parallel ro AQ {o, chat the 
differences between any two Ordinates to the 
Curve, as of GC, DE, may be equal) a Point in 
which this muſt happen. : 
Now the Velocity of the Body in the Point C 
is Vi: LC; n As 
: QD. wherefore (Ac is =to the Time 


888 
of the deſcent thro B C, 48 J. U = tO the 


Time of the deſcent thro C D. by Prop. 54: New- 
uon N Point C muſt be ſuch, as 
B . * 
that IIC Nb = be a or 
the leaſt le. Suppoſe then the Points B, and 
D to be fixt; let GC DEH =m:LC=6, 
and Q D= p, all invariable Quantities: and let 
the Flowing Quantities BGA: and CE==x. 


wherefore L EKH lu 


7 part of the * 2 
Yol. II: 
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| _ . | roſthenes nod — Omen are the only W.ꝗW ding 
| | and conſequently . . | among the ancient Geometers. Euclid: i 
. 7 bry/ mt 15 a m*+3*=| are Datorum Liber Unus ; Locorum ad Sug "ih Pr 


. . Duo; Poriſmatum Tres. Apollonius, de Seflim. ; 
=o, But 2 = (becauſe a+; to * Inva- | ,;,ni; (lately pur out at — by Mr. Hello) U 


| i : 3 = bri Duo: De Sectione Spatii Libri Duo; Ta8;.. appl. 
riable Quantity.) Wheref, V, p Vn: Libri Duo: — Duo; Planorum — — 
| 4 ; 3 5 Duo: Conicorum Octo. Of Ariſteus, there v LOC 
| wheref. tis plain that Jr to an Invari- | Locorum Solidorum Libri Quinque, And of 25 LOD 
able Quantity. Let — the Abſciſſa AL — toſt henes, Duo Libri de Medietatibus. duntee 
! | | ; "| There are two kinds, ſaith Pappas of this e #'/ 
q | the Ordinate L C: and theref. B G=x . G Cz |/ution 5 one where bare Truth in Theory only may 


f ot . ., |purſued ; which therefore he calls the C een 
D. B CSV. xx. and ler à be any Invariable tive Merhod or Theoretick: and the © — ve 


| 3 0 we inveſtigate ſomething which we propoſe vic: 
1 Line. Then will =—- Where- | have done; and this is called the Problematij Time, 
; — A Method. What this Reſolution or Analyſu of Vd 0! 
Hy ANW Ancients was, you may ſee in the Learned Mf Ti: 


5 OS ; Halley's Edition of Apollonius de Sectione Ration, 
fore x4/ a=5x4/ xx+yy. But in every Curve 1 — a good attempt — 
1 | eſtitution in a Modern Spaniſh: Author, Hugs 4 
| x is ro4/ xx+2, as the Subtangent to the Tan- Omerique his Analyſis — Printed at 2 
I gent; Wherefore the Nature of this Curve is ſuch, 1698. | 
1 that the Subtangent is to the bps, 9p as Via, is LODEMANAGE, was anciently the Term f 
g to the 4/7 y, which is known to be the Pro the Hire of a Pilor, when he conducted a Ship 


' of rhe Cycloid ; where the Tangenr is parallel to | from plate to place. Il tri 
f the Chord of a Conterminous Ark in the genera- | LODE-SHIP, was formerly the Name of | ith 
1 ting Circle ; whoſe Diameter is 4, and its Ver- | (mall Fiſhing Veſſel. Vid. 31 E. 3. Stat. 3. c. 2. y on 
| | tex downward. | LOGARETHMICK Spiral is a Curve gene. «be 
=: | | ID 0M 5 rated by the equable motion of the Radius of: er: 
= LINES of Solids. See Solids. Circle thro equal Arks of the Circumference hem 
| IINES 1 or Surfaces, See Surfaces, | while at the ſame time a Point in that Radius i alm. 

F LINES of Chords. See Chords. ſuppoſed ro move from the Ark towards HM cin 
0 | * — — Oy Tangents, Centre with a Retardation of Motion in a Geome Ne 
= of Lanta. ecants. trick- proportion. As ſuppoſe there be a Quadrant im 
0 LINSTO CK, is a ſhort Staff of Wood about | of a Eurcle, as BC 4, = any equal diviſions in im 


3 —_ long, _— p one — a piece of Iron di- the Ark, as AF=Ff=ff, &c. with 5 corre- 
| vided into 2 Branches, each of which hath a |ponding Radii. ſuppoſe as CA. CF. CF & 
|} > Notch to hold a piece of Match, -and a Screw to ne oh 3 os. 

faſten it there. e other end of the Staff is ſnod 

alſo with Iron, and pointed to ſtick into the 


4 Ground, Tis uſed by the Gunners in Firing uch 
i Cannon. rem 
5 LIQUID, is a word uſed by the Civilians in Ship 


this Senſe ; for 4 Things being apparently proved, 
as they lay; a Creditor would be 1njur'd ſhould a 
Debt which is clearly due, be ſtop'd on the» pre- 
mY  - rence of another Debt that is not Liquid, or ap- 
14 parently proved. _ 

j | LIQUIDUM Nervorum, is that Juice or Fluid 
9 which Nerves carry in their Canals ; and is uſual- 
(+) ly called the Nervous Fuice. 

F LIVER. See Hepar. 


| LOAD, is the Miners word, eſpecially in the | | 
{4 Tin Mines, for a Vein of Ore, F It C 
F LOCAL Colours, in Painting, are fach as are Vo 
natural and proper for each particular Object in a | an! 
| Picture; and they are ſo called to diſtingaiſh them | whoſe Parts or Portions C1, C a, Ca, &c. ard C01 
| from the Claro-Obſcuro : Which ſee. Geomerrically Proportional; then if a Line, as 1, of 
if -- LOCATIO-Conduttio, in the Civil Law, is a4, 4, b, d, c, be drawn thro' thoſe Points it will 0 
5 Contract of the Law of Nations, whereby the Uſe | be the Logarithmick Spiral. Vid. Guido Grand, He 
of a thing, or the Service and Labour of a perſon, | Theorem. Hugen. Cap. 1. Th 
is gained for ſome time for a certain Reward, LOGARITHMS. The Learned and Ingeni- w] 
| LOCUS Reſelutus, according to Pappus his Ac- | ous Mr. Halley, Savilian Profeſſor of Geometry in I» 
ours of it in Libr, 7", Mathem, Coll. is, That it | Oxon, and E. R. S. hath in Phil. Tranſat. N. 216. JN 
1 LEE. a proper peculiar Matter, after the common | and ſince that in Sherwin's Mathematical Tables, bi 
, Conſtitution of the Elements of Geometry, con- | publiſhed a moſt compendious and eafie Method ar 
| trived for ſuch Perſons as would obtain a ready | of Conſtructing the Logarithms, and this exempli- al 
þ and eaſie Method of ſolving ſuch Problems as ſhall | fied and demonſtrated from the Nature of Num- lo 
0 be propoſed to them. (See Reſolution in Vol. I.) bers without any regard to the Hyperbola, or an - 


On this Subject Euclide, Apoſlonius Fegaus, Era- | other Curyes : Together with a ſpeedy mike of 
| | finds 


i „„ 4 2 
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ding the Number anſwering ro any given Loga- 
hm, See the Preface to Sherwin's Math. Tables, 


c. 

ISelsrick Linea, is that which is otherwiſe 
led the Logarithmick Line; where the Ordina- 
s apply in equal parts of the Axis are in Geo- 
etrical Proportion. 1 f 

LOGISTICK Spiral. See Logarithmick Spiral. 
LONGITUDE of a Place, is only the diftance 
nnted in the Equator between its Meridian, and 
e firſt ; or indeed between that and any other: 
may be found by the difference of Time be- 
veen the coming of any Point in the Heavens 
ſt ro one Meridian and then to the other. For 
very 15˙. of the Equator anſwering to an Hour in 
Time, one degree of it being 4 Minutes of Time, 


Time; and 15 Minutes one Minute of Time, 
he difference of Time being turned into Degrees 
vill truly give the Longitude, or Vice Verſo, Hence 
veral ways have been thought of to find the Lon- 
rude at Sea; the great Deſideratum of the Art of 
Navigation. As by the Eclipſe of the Moon, her 
Vanſit over or Appulſe to any eminent fix d Star; 
he Eclipſes of Jupiter 's Satellites, &c, which are 
il true in Theory, and may be practiſed a- ſhore 
ith the greateſt exactneſs. For the Time of a- 
y one of theſe Phenomena being truly calculated 
or the Meridian of London (ſuppoſe, or any o- 
her:) And Tables may be eaſily made of all of 
hem, which the Navigator may carry to Sea wirh 
him. If then he could but obſerve the time of the 
iclipſe or Tranſit at Sea with accurate exactneſs, 
he difference of Time of the Eclipſe happening to 
im ſooner or later than at London, would give 
im the exact Longitude of the place of the Ship 
ither Eaſt or Weſt from the Meridian of Lyndon. 
ut the Misforrune is, ſuch an Obſervation of an 
Eclipſe, and the exact time of the Impreſſion or E- 
merſion of the Deficient Body into or our of the 
Shadow, 1s not to be made without Teleſcopes of 
uch a length as the motion of the Ship will not 
permit to be uſed at Sea. Tho, by the by, if 
Ships were ſent with good Inſtruments and Men 
that know how to uſe them, to do this at all the 
Capes and Head- lands of the World, it would be 
a thing of the greateſt uſe; and by ſettling the 
T ongitude of all thoſe places, would cut all long 
Voyages into many ſhort ones, and afford means of 
continually rectifying the dead Reckoning at Sea, 
hut to return: Others being fully ſarisfied of rhe 
iImpracticableneſs of the Method of Eclipſes for 
finding the Longitude at Sea; have happily thought 
of doing it by a Clock or Watch: which if indeed 
could be made to go right all the Time of a long 
Voyage, would infallibly give the Longitude ar 
any time when the true Hour of the Day or Night 
could be had under any Meridian or in any place 
cf the Earth: For the Clock going true for the 
Meridian it was firſt ſet at, will ſhew the true 
Hour exactly in that place, and then the true 
Hour being found by the Sun or Stars in the place 


where the Ship is, the difference between that 


and the Clock's Hour, will be the Difference of 
Meridians in Time, or Longitude in Degrees. 
Bur no ſuch Movement hath ever yet been made, 
ard I fear ſcarce ever will, which will keep going, 
aud going true in all Climates, and eſpecially in 
lome of the Seuthern ones, where the Dews are ſo 
great as to ruſt the Parts of it, and ſo retard, if 
not ſtop its motion entirely. I don't mention the 


nd one Minute of a Degr. there being 4 Seconds 


Inconvenience mms rhe motion of the Ship 
becauſe I believe rhat may be obviated, and a 
Movement made to go true notwithſtanding that, 
as perhaps the World may ſee in ſome time, there 
being now ſome very ingenious and skilful Heads 
and Hands employing themſelves that way. Bur 
in the mean while, 1 judge the beſt way would 
be ro depend on the Movement only for 24 Hours ; 
for if it will go true for ſo long by the motion of 
the fix d Stars, it may be rectify'd every Day to 
the Stars or Sun's Hour; and ſo will ſhew the dif- 
ference of Longitude the Ship hath gained in that 
Time. How the Seamen find their Departure of 
Longitude by Trigonometrical Calculation, you 
will find in Plain and Mercators Sailing. 

LOOP, in the Iron-works at the Forge ; is the 
Term for about +} of C. h. of Iron which is melt- 
ed and broken off from a Sow in the Fire of the 
Finery, and at laſt is brought into a Bloom. This 
work they call Shingling the Loop, 
LOOP-HOLES, are Holes made in the Corh- 
ings of the Hatches of Ships, and in their Bulk- 
heads to fire Muskets thro in a cloſe Fight; and 
the ſame are they in the covert Detences of all For- 
tifications. 

LOPHIA, a Term in Anatomy, for the upper 
rt of rhe Cervix, or back part of a Humane 


eck. 

LOQUELA ſine die, was formerly the term for 
an Inparlance or a Reſpite in Law; or for a De- 
murr to an Indefinite Time. | 

LOT, or Lothe, is every thirteenth Diſh of Lead 
. Derby ſbire Mine, which is a Duty paid to 

e King. 

LOURGULARY, is a word in Statuto pro 
Stratis Lond. printed A. D. 1573. Art. 43. and 
then ſignified, caſting any corrupt thing into it, to 
ſpoil or poyſon the Water. | 

LUCRATIVE Intereſt, in the Civil Law, is 
ſuch as is paid where there hath been no advan- 
tage made by the Debtor, and no delay nor deceit 
in him. This is condemned by both the Civil and 
Canon Law. 

LUNDRESS, did formerly ſignifie a Silver 
Penny; or a Sterling or Eaſterling in a reſtrained 
Senſe, and was ſo called, — coined only at 
London and not at the Country Mints. 

LUNE or Lunula. In Phil. Tranſ. N. 265. you 
have a way to find the Dimenſions of the Solids, 
which will be formed by the Revolution of the 
Lunes of Hippocrates of Scio, by Mr, Abr. de 
Moivre. | ; 

LUNGS. Theſe Organs of Reſpiration are 
ſeared in the middle of rhe Caviry of the Thorax ; 


which, the left, is ordinarily ſubdivided into 2 
more. The Figure of both Lobes rogether reſem- 
ble the Foot of an Ox or Cow, being a little con- 
cave between the 2 Lobes, where they embrace the 
Heart; and behind, where they lie upon the Vertre- 
bræ: But before, where they touch the Sternum 
and Ribs, they are Convex, » 

The Colour of the Lungs in a Fetus is of a pale 
Red; bur after the Air hath once entred into them 
they loſe their Red, and remain always Pale; yer 
in Adult Perſons, they are often variegated with 
the one and the other. 

They are tied to the Sternum by the Mediaſti- 
num before, and to the Vertebre by the Pleura be- 
hind, when it riſes from the Vertebræ to the Heart, 


by the Vena and Arteria Pulmonary ; and ſome- 
2 rimes 


and divided into 2 Lobes by the Mediaſtinum, of © 
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times to the Pleura, where it covers the Ribs, par- 
ticularly in the left fide, and eſpecially after a 
—. SR ak 

The Lobes of the Lungs are covered with a 
double Membrane; of which the External is a 
production of the Pleura : and the Internal, not 
only covers immediately the ſubſtance of the 
Lungs, but its inner Laminæ fill up the Interſtices 
which are below the Bunches of the ſmall Lobes 
with little veſicular Cells: The fine Capillary 
Blood-Veſſels, are ſo thick upon rhis Membrane, 
that ir ſeems to be nothing but a Net-work of 
Veins and Arteries. 

The Subſtance of the Lungs is compoſed of an 
infinite number of little Lobes of various Figures 
and Magnitudes ; but their Surfaces are ſo adapted 
ro one another, as to leave but very few, and 
thoſe ſmall Interſtices. 

Theſe Lobes are diſpoſed like ſo many Bunches 
of Grapes upon the ſides of the Bronchia, Each 
little Lobe contains within its own proper Mem- 
brane an infinite number of little orbicular Veſſels, 
which leave ſmall Interſtices berween rhem ; and 
which are full of ſmall Membranes, like thoſe 
which tie the Lobes together. 

The Extremities of the Branches of the Wind- 
pipe open into the Cayities of Veſicles, which are 
probably formed by its Membranes; but the Ca- 
pillary Blood - veſſels are only ſpread upon the Ve- 
N a Net, with frequent and large Inoſcu- 

tions. | | 1 

The Veſſels which enter the Lungs are the Tra- 
chæa or Aſpera Arteria, by whieh we draw in and 
expire Air: and the Arteria Pulmonals, which 
comes from the Right Venzriele, and the Vena Pul- 
monalu, whoſe Trunk opens into the Left Auricle 
of the Heart: Each of theſe divides into two 
Branches, for the rwo y=_ Lobes of the Lungs, 
where they are ſubdivided into as many Branches 
as there are little Lobes or Veſicles in the Lungs. 

Where-ever there is a Branch of the Trachæa, there 
is alſo a Branch of the Vein and Artery, and the 
Trachea is always in the middle. 

On the Branches of the Trachea (which they 
call the Bronchi and Bronchia) runs a ſmall Artery 
called by Ruyſh, Arteria Bronchialis, and a ſmall 
Vein, which Somniobellius calls Vena Pneumonica : 
The Artery comes from the Aorta, the Vein from 
the Subclavian, 

The Blood in the Arteria Pulmonalis being of 


ther, compreſs all the Capillary Blood-veſſels whit 


and equal diſtances from one another: ang v/ 
grow imaller till as they approach the Ian 
and thoſe of the Bronchi are ſo cloſe to 4— 
ther, that in expiration, the ſecond enters . 
the firſt, and the zd with the 2d, and ſo the ö 
lowing — enters into the preceding. | 
Betwixt the Larynx and the Lungs, theſe ( 
lages make not compleat Rings; but their hi 
art which is contiguous to the Oeſophagus is they 
ous, that they may the better contract, di 
and give way to the Aliments, as they g al 
the Oeſophagus. But the Cartilages of the Br 
chi are compleatly Annular; yer their Cap 
Branches have no Carrtilages ; — inſtead of th 
ſmall circular Ligaments which are ar pretty 
diſtances from one another. The uſe of the ( 
tilages is to keep the paſſage for the Air alwy 
open; but in the Capillary Bronchi, they wo, 
hinder the ſubſiding of the Veſſels, -  : 
. Theſe Cartilages are tied together by two Ma 
branes, the one External, the other Internal, I 
External is compoſed of circular Fibres, and « 
vers the whole Trachea externally, The Intern 
is of exquiſite Senſe, and ir covers the Cattilg 
internally, It is compoſed of three diſtinct Mex 
branes :; The firſt is woven of two orders of f 
bres; thoſe of the firſt of which are Longitudin 
for the ſhortning of the Trachea, and theſe mil 
the Cartilages approach to and enter one anothe 
The other Order is of Circular Fibres, for the cu 
tracting the Cartilages. When theſe 2 Orden 
Fibres act, they help, with the External Membrw 
in Expiration, in yn, — and in altering 
Tone and Notes of our Voice. 

The ſecond Membrane is altogether Glandulcy 
and the Excretory Veſſels of thoſe Glands open 
to the Cavity of the Trachea, in order ro moi 
its Cavity by a Liquor which they ſeparate; u 
to defend it from the Acrimony of the Air. 
The third and laſt Membrane is a Net. wal 
of Veins, Arteries and Nerves: The Veins 1 
Branches of the Cava; the Arteries of the Cam 
des ; and the Nerves of the 8 
From the Structure of the Lungs thus deſerib 
Dr. Pitcairn hath deduced Mechanically, the gr 
effect, they by means of the Air, produce upd 
the Blood. For while the Fetus is in the Won 
the Veſicles of the Lungs lying flat one upon an 


are ſpread upon them; but as ſoon as it is bn 


the nature of Venal Blood, and all Secretion being 
ormed in the Arteries, the Nouriſhment for 

the Lungs muſt be brought by the Arteria Bron- 
chials : And there is the ſame contrivance for the 
Nouriſnment of the Liver. | 

Upon the Bronchia, even to their minureſt Ra- 
mifications, run likewiſe the fine Thread of the 
eight pair of Nerves, | 

Beſides theſe the Lungs have alſo Lympharicks ; 
which diſcharge themſelves into theThoracick Dut ; 
but they are ſmaller, and make more frequent 
Inoſculations, almoſt than any other. 

This is the paſſage of the Veſſels thro the Lungs ; 


but becauſe the Trachæa hath a particular Stru- lary Veſſels, are broken and divided again in 
| Serum, and the Blood made fir for Nutrition ar 
The Trachæa then, or Aſpera Arteria, is a Ca- Secretion. 


cture, it demands a particular Examination. 
nal ſituated in the firſt part of the Neck, before 


rhe Oeſophagus ; its upper end is called Larynx, Dr. Keil ſaith, he hath demonſtrated to be eg 
from whence ir deſcends to the th Vertebra of the to an 100 th weight; and in coughing or cry 
Back, where it divides and enters the Lungs ; this it may exceed 400 tb. 


Canal is made of Annular Cartilages, at ſmall 


or Compreſſion being taken off from the Blooi 


by the contraction of the Cavity of the Thom 


| which thro their languid motion in the Veith 


and alive, the Air ruſhes into the empty Branch 
of the Trachea and blows up the Veſicles into the 
Spherical Figures; by which means, the Preſſuſ 
veſſels, and they equally expanded with the Lung 
all the Blood hath a free paſſage thro the Pulmo 

ry Artery, But when the Air is thruſt out agi 


it being a fluid Body, compreſſes the Veſicles u 


Blood-veſſels upon them every where equally. N 
which Compreſſion the red Globules of the lou 


were grown too dry to circulate in the fine Cap 


ood - veſſch 


This preſlure of the Air upon the Bl 
be equ 
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Bur tho cheſe are the neceſſary conſequents of 
eſpiration, yet ſeveral Experiments incline him 
-hink, chat ſome Particles of the Air muſt like- 
eter the Blood-veſſels and mix with the 
lood in the Lungs. 
For, firſt, he ſaith he is aſſured, from repeated 
xperiments, that Air will eſcape the Pores of any 
nber of Bladders, when compreſſed only by 
e weight of the Water, into which it is ſunk; 

1 therefore the Preſſure of 100 15. weight in or- 
nary Reſpiration, mult thruſt ſome Particles of 
into the Blood-veſlels, . 

2. The Honourable Mr, Boyle in his New Pneu- 
utical Experiments, ſhews us, That Animals can- 
live when ſhut up in common Air, tho by a 
auge he hath found it co retain irs wonted Preſ- 
re: and tho the Receiver hath been immerſed 
' Water cooled with a Solution of Sal Armoniac. 
he lame Experiments aſſure us, Thar Animals 
il live longer when ſhut up in compreſs d Air than 
\ common Air; and that when they are dying in 
ge common Air, they may be revived by pretling 
more freſh Air. 

3. It may be demonſtrared (faith the ſame 
dr, Keil) Thar the difference between the Gra- 
iry of the Air in the City and that of the Coun- 

(which can be bur very ſmall, upon the ac- 
hunt of the Effluvia as the Barometer ſhews it to 
e can never be the cauſe of that difficulty of 
reathing, which ſome have in the one and nor in 
ge other; for they are not near ſo ſenſible of the 
ifferent Graviries of the Air in the ſame place as 
hey are of a much ſmaller difference in two di- 
int and remote places, where the Contents of 
te Air are different. | 
The Lungs are compoſed of an infinite num- 
er of little Lobes, of different Figures and Mag- 
irudes, but yet ſo joined as to leave but ſmall 
acuities behind them. Each Lobe conſiſts of 
n Infinity of ſmall Spherical Veſicule formed hy 
ie Coats of the {mall Branches of the Trachæa; 10 
har they may be conſidered, when blown up, as 

o many fine Tubes ending in fine hollow Spheres. 
Dn the ſides of theſe Veſicule, the Blood-veſſels 
re ſpread in a fine Net- work: But before the Fe- 
us is brought to light, theſe Veſiculæ lie flat on 
ne another, and by their preſſure on the Blood- 
refſels hinder irs paſſage thro them; but as ſoon 

the Fetus enjoys the benefit of the Air, that 
loth by its weight and elaſtick force, ruſh in thro 
he Pipes of the Trachæa into theſe Veſicule and 
blows them up; whereby they ſtand erect on the 


paſſage to the Blood rhro' theſe Veſſels ſpread up- 
dn their fides. And when by the weight of 

Thorax, and the acts of irs Muſcles, together with 
hoſe of the Abdomen and Diaphragma, this Ela- 
ick Fluid, the Air, is thruſt out of thoſe Veſicale 
iro the Trachea in Expiration, theſe Veſiculæ 
refling one againſt another, and the Elaſtick Fluid 
ting on their Sides, and conſequently on the 
lood-veſſels thereon ſpread , ſeparate the Glo- 
dules of the Blood from one another, render it 
note capable of Circulation, in the narrow pal- 
ages of the Capillary Veſſels. | 

And there ſeems ro be a yer more conſiderable 
le of this Natural Function behind ; which is, to 
om thoſe Elaſtick, Globules of which the Blood 
principally conſiſts. It is undoubted fact and ob- 
vation, that the Blood conſiſts of a Lympha, 
hich is the common Vehicle, ſeveral Salts, Ru- 


WI runks of thoſe like Mind. pipes, and give a free 


menta of a thick conſiſtence (which is probably 
the unformed part of the Chyle and Aliment) and 
theſe Globules of which we are now ſpeaking, 
tho ſometimes they are of different Colouts, as 
White, Blue, Purple : This any one may diſcovet 
with an ordinary Microſcope. Now tis certain 
that theſe Globules may be burſt, as in Obſtructi- 
ons; and all exhauſted, as in violent Hemorrhages, 
and yer be all recoveted and recruited again ; 
wheretore they muſt be formed, ſomewhere in the 
Body, from the Chyle. And ſince tis certain that 
they are not ſolid Particles, as appears both by 
Ocular Inſpection and Truth; alſo that they do 
actually change their Globular Figures into thoſe 
of Oblong Spheroides, as they move thro' the Ca- 
pillary Veſſels: as therefore from their Colour, and 
from their being coagulated by Acids, and having 
their Figures deſtroyed ; it is highly probable, that 
they may be little Bubbles blown from the viſcid 
part of the Chyle, by the force of ſome more ſubtle 
elaſtick Aura. Now no place in the Body can af- 
ford this Elaftick Fluid, bur the Lungs; and this 
may be the reaſon why the Chyle enters into thoſe 
two Veins only, which are juſt returning into the 
Heart immediately to be ſent into the Lungs. For 
ſince in our groſs Element of Air, there is always 
lodged a finer Elaſtick Fluid, which is the princi- 
al Agent in all the ſubtile effects commonly aſeri- 
d to the other: tho the groſſer Element cannot, 
yet this finer Fluid (by the vaſt force uſed in Ex- 
piration) may be thruſt in thro the Sides of theſe 
Veſiculæ, to the Blood - veſſels. And ſince theſe 
Blood Globules muſt be generated ſomewhere, 
and that there is no place in the Body, this ſubtle 
elaſtick Fluid can be ſqueezed thro' with ſufficient 
force to get into the Blood thro' the ſides of the 
Blood · veſſels, but in the Lungs : tis very probable 
theſe Globules are there formed, after this manner. 
The viſcous part of the Chyle being by the ſhorr- 
eſt and ſafeſt courſe ru brought into the re- 
turning part of the Blood, is ſent from the righe 
Ventricle of the Heart to the Lungs, and is ſpread 
upon the ſides of the Veſicule thereof in little fine 
Tubes : this fine Fluid Elaſtick being ſqueezed, in 
the act of Expiration, thro' a Pore, continued thro* 
the Veſicle of the Lungs and the fide of the Blood- 
veſſels, is forced into the viſcous parr of the Chyle 
now running by in the Serum, and by its perpendi- 
cular preſſure on the ſides of that Cavity it forms, 
produces a little ſmall Bubble, of a determinate 
magnirude and thickneſs of Shell, from whence ir 
hath irs Colour: Afrer this, by the force of the 
ſucceeding Fluid, this little Bubble is broken off 
from the Pore and carried along the Artery; and 
the coheſion of the Parts of the Shell of this Bubble 
being greater than the force from without, where- 
by the thin Serum acts upon it, it is preſerved in 
irs Figure in all the various motions of the com- 
pound fluid of the Blood. And if it happen that 
theſe little Bubbles ſhould be burſt (as they moſt 
certainly are by 1000 cauſes) whenever they come 
ro the Lungs they are new formed again; where- 
by the. Circulation is render d conſtant and uni- 
form. For ſhould theſe Bubbles be all deſtroy d, 
there muſt of neceflity ariſe a general obſtruction 
in all the Capillary Arreries. An Inſtance of the 
formation of ſuch kind of little Bubbles a mixture 
of Oyl and Vinegar affords, for that look'd on 
thro' a Microſcope, appears to be nothing bur an 
Infinity of ſuch like little Bubbles, formed by the 


immiſſion of the Air and Vinegar into little Shells 
* or 
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Whoſe Cavities are contracted at ſmall and une- 


needful to furniſh out the Train of Artillery. 
 _MAG-BOTE, was formerly a Recompence 
made in Money, or otherwiſe, for ſlaying or mur- 


ments and Reaſonings on this Subject in Phil. 
Tranſ. N. 304. where he acquaints us, That he 


diminiſhed thereby. But yet chat if the whole 


hard. — S | 
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of Oyl. Vid. Cheyne's Phil, Princip. of Natural it be viſible or invidble, it is ſtill A Gland wh 


Religion, p. 214. 


LUNI-SOLAR Tear, in Chronolcgy, is a Pe- | denying a paſſage 


riod made by multiplying the Cycle of the Moon 
ſor 19) into that of the Sun, which is 28; which 


is 532: and in this ſpace of Time twas thought, Excretory Ducts, the Lymphatickh Ve ie 
the Sun and Moon would come to be together a- | with one another, and els, 


in exactly. 


LUSHBURG, was a baſe ſort of Coin 


 LUSHBORROW, F uſed in the Days of K. we find 2 or 3 more Lymphæducts running one 


Edw. III. which was coined beyond Sea to coun- 

terfeit the Exgliſp Money; wherefore by a Sta- 
ture in 25 Ed. 3. c. 2. it was made Treaſon for a- 
ny one deſignedly to bring them into the King- 
dom 


LUTHERNS, a ſort of Windows in the Roof 
of a Houſe. See Dormers. | 
LYE wnder the Sea, is the Mariners term for a 


Ship, which having her Helm laſh'd faſt «-Lee lies 


ſo 4- Hull, that the Sea breaks upon her Bow, or 


Broadſũde. | 

LYEF.YELD or Leff-Silver, was formerly a 
ſmall Fine or Pecuniary Compoſition, paid by the 
Cuftomary Tenant to his Lord, for leave to plow 


and ſow 


LYMPHEDUCTS, are ſlender pellucid Tubes, 


qual diſtances by two * Semi · lunar Valves 
which it a thin a — — Liquor to 
paſs thro them towards the Heart, but which 
are ſhut like Flood-gates on irs returning. They 
riſe in all parts of the Body, but aſter what man- 
ner needs no great diſpute; for without dou bt all 
the Liquids in the Body, ing the Chyle, are 
1 from the Blood in the ſine Capillary 
Veſſels by a different Pipe from the common Cha- 
nel in which the reſt of the Blood runs: But whe- 


ir ſuffers ſome parrs of the Blood to paſs thre'; 
ro others. Now the G 4 
that ſeparate the Lymph are of the ſmalleſt ku 
being inviſible to the fineſt Microſcopes ; but l. 
grow larger as | 
proach rhe Heart; yet they 40 25 0 — L 
common Chanel, as the Veins do; for ſometin 


another, which only communicate by ſhort ins! 
mediate Ducts, or which unite and immedi, 
divide again. In their Progreſs the always tc 1 
at one or two conglobate or veſicular G 
to which they diſcharge their Lympha, Sometin 
the whole Lymphæduct opens at ſeveral places i 
to the Glands, and ſomerimes ir ſends in only 
or three Branches whilft the main Trunk px; 
over and joyns the Lymphæducts ariſing from 1: 
oppoſire tide of the Glands, exporting again n 
Lympha to their common R les, 

Glands of the Abdomen which receive the I 
hæducts from all the parts which ir contaim 
ikewiſe from the lower Extremities, are the G 
dule Inguinales, Sacre, Lumbares, NMefentmul t. 
and Hepatice : all which ſend out new Lymui e 
ducts which pour their w_ into the Recn 
culum Chyli, as thoſe of the Cheſt, Head and n ter 
do into the Duttus Thoracicus, Jugular and 5 ; 

clavian Veins. The deſign of Lymphazdy 
emptying themſelves into the Conglobate Glu 
ſeems to be, that the flow Lympha may recein 
new Velocity from the Elaſtick Compreflioni e | 
the Fibrous Cells of thole Glands, whoſe Fabri 
reſembles that of the Spleen ; and therefore th 
are improperly called Glands, becauſe they ee 
rate no Liquor from the Blood, See R ιπ e! 


ther this Pipe be _ or no longer than the 
thickneſs of che Coat of the Blood - veſſel, whether | 


tomy, p. 52. | ite 
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A AACE-GREIF, alias Macegreffe, Machears: ; 
M are ſuch as willingly and knowingly buy or 
ſell ſtollen Fleſh. 

MAGAZINE or Arſenal, is the place in For- 
tified Towns, Sc. where all ſorts of Stores are 
kept, and where Carpenters, Wheel-wrights, 
Smiths, Sc. are employed in making all things 


dering one's Kinſman ; for ſometimes the Corpo- 
ral Puniſhments in ſuch caſes due were tranſmu- 
ted into Pecuniary Fines z when the Friends or 
Relations of the Party ſlain, were ſo content. Leg. 
Canuti Regis. T. I. c. 2. ; 
MAGNETISM, See Mr. Derham's * 


found (as Grimaldi and De la Hire had in 

done before) that a piece of very well touched I- 
ron Wire would, upon being bent round into a 
Ring, or coil'd round upon a Stick, Cc. moſt times 
quite loſe its Verticity, and always have it much 


' MAG 


length of the Wire were nor entirely bent, ſo i 
the Ends of it, tho but for the length of one tu 
of an Inch, were left ſtrait; then the Ven 
would not be deſtroyed in thoſe or end Nor. 
tho it would every where elle. found i 
on repeated trials, that tho coyling or bending | 
Wire as aboveſaid, would always in the Day race 
diminiſh and moſt times deſtroy the Verricity Loac 
touch d Wire; yet it would not do it in the E Ware 
nings: And he faith, he knows very well, thai WIr. 
Orb of the Activity of Magners is larger or |c6t 
different times; which is confirmed by wür or at 
found in fact to be true of our noble large Lid. 
ſtone which is kept in the tory at Grb# 
Colli ge; for that will keep a or other p 
of Iron ſuſpended to another, ſometimes # # 
diſtance of 8 or 10 Foot from it; but at MY me 
times, not beyond the diſtance of four Foot. the | 
He found alſo, that rwiſting the Wire ; 
conſiderably diminiſh, and ſometimes deftroy' beer 
Verticity; which in ſome Trials made on tui Thi 
Wire, was ſo confuſed and diſordered, that he fos Bla 
by drawing one of the Poles of a Loadſtone 2 


near the ſides of the Wire, in ſome places i a whi 


—. ee... * 
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ra, in others repell, and ſo attract and repel 


e Wire; and he fanſy'd, in ſome places, 

L — — of the Wire would be attracted and 

other repelled by one and the lame Pole. 

After this he try d what ſplirring or cleaving the 
re would do; and in particular, whether ſplit 
res would have the ſame Properties as Load- 
"es cut aſunder, and he found the Phenomena 
this Experiment very odd; for ſometimes the 
les of the Wire ſo (ſplit would be quite chang d; 
chat the South Pole would become the North, 
all reſpects: Sometimes one half of the Wire 
ld retain its Magnetiſm which it had before 
ſplitting, and the other half would have it quite 
anged, Oc. 
He obſcrved alſo one thing to be very ſurpriſing 
theſe ſplit Wires; which was, That layin 

or the other fide of the Half uppermoſt, woul 
aſe a great alteration in its Tegdency or Aver« 
1 to the Poles of the Magner : But if you lay 


Guard; and in a Camp, that which lies between 
the 2 Wings. 1 | 1 | 
MALETENT, or Maletolte; in the Statute cal- 
led the Confirmation of the Liberties, 25 Ed. 1, c. 7. 
is interpreted to be a Toll of 495. for every Sack. 
of Wool; and in the Statute de Tallagio non con- 
cedendo in_the 36 Year of the ſame King Edw. 1. 
tis appointed, that nothing for hereafter ſhall be 
taken of Sacks of Wool, under the pretence of 
Maletent. It ſeems to come from Malum Telo- 
um. | 1 
MAL-VOISIN, was formerly the name of a 
Warlike Engine uſed in battering of Walls to caſt 
Stones, Cc. It was fo called, becauſe- it was an 
ill or dangerous Neighbour. 
MAN-BOTE, was formerly a Recompence for 
Homicide, or a Pecuniary Compenſation for kil- 
ling a Man. IH Al 
MANCA, was formerly a ſquare piece of Gold, 
commonly valued at 30 Pence; and Mancuſa was 


contrary fide of that half uppermoſt, the ſame as much as a Mark of Silver. See Canute's Laws. 


4 ſhall be attracted by one and repelled by the 
her Pole. In other Pieces where the Ends are 
ularly attracted or repelled, only in an inverted 
der (as if new touched) if it lay with the round 
le uppermoſt at that time, and be then turned 
fide down, viz. the flat cleft fide uppermoſt; ir 
en to one, he faith, that one of the Ends is ei- 
er attracted by both the Poles, or repelled by 
ch ; or elſe attracted and repelled by one, and 
heſitation by the other. 
He touched a Wire from end to end with only 
e Pole of the Magnet; which gave it fo vigo- 
us a vertue that he is almoſt of opinion, in the 
way of touching; the conſequence was, that 
xe end where he began always turned 2 to 
ze Pole that touched it: He then touched the ſame 


ire (and others likewiſe) with the other Pole of 


e ſame Magnet, from the ſame end, and then 
at end turned the contrary way. For inſtance, 
ark one end of the Wire for the North End, and 


uch that Wire by drawing the North Pole of 


de Magnet, divers times along the Wire from the 
lorth ro the South End: This Wire ſo touched 
all have a vigorous Verticity; but the North End 
all ſtand South. But if Mu touch that or ano- 
her Wire, (for it is all one, the latter touch de- 
troying the former) by drawing the North Pole 
f the Magnet from the South ro the North 
nd of the Wire, then this North End will turn 
lorth : And ſo it will be if you touch with the 
Southern Pole from the North to the South. 
He found alſo, that if he rouch'd an Iron Wire 
xactly in the middle with but one Pole of the 
Loadſtone without drawing it backwards or for 
wards, in that place would be the Pole of the 
Wire; and the two Ends would be the contrary 
Pole of the Wire, and were accordingly repelled 
or attracted by the Pol es of the Magnet; and the 
middle, and about an Inch more on each ſide, was 
attracted only by the Pole that touched it. 


MAILE, was anciently a kind of Money, as 
ſome think; for Mailes were Half-pence in Henry 
the Fifth's time; being the half of the Silver Ster- 
ling or Penny: But more laxgely it ſeems to have 
been any proportion of Grain, or any other Rent. 
This latter in the North is called Bach mail. See 
Black-mail in Vol. I. 

MAIN BODY, of Troops in an Army, is that 
which 0 — the Advance — the Rear 

ol. II, | 


Twas called Mancuſa, quaſi Manu cuſa. 
MANCUSA. See Manca. , + OT 
MANCIPLE, à Caterer; there was ancient- 
ly an Officer in the Temple called by this Name, 
now the Steward. And the Name and Office is 
2 ſtill in our Colleges, in both our Univer- 
ties. „ >, 

MANNER ; beſides what hath been ſaid about 
Manner, I muſt take notice that they ſay in Archi- 
tecture, That an Order Heroically and Giganti- 
cally deſigned; where the diviſion of the 8 
Members is put into a few parts; but thoſe ha- 
ving all a bold and ample Relievo, is after the 
Grand Manner, As for example, in a Corniche, 
if the Gola or Cimatium of the Corona; the Coping, 
the Modillions or Dentelli make a noble appearance 
by the gracefulneſs of their Projectures; and that 
we ſee none of that ordinary Confuſion which re- 
ſults from thoſe little Cavities, quarter rounds of 
the Aſtragal, and ſuch little Ornaments as produce 
no effect in great and maſſy Works, and which do 
impertinently juſtle our che graceful and principal 
Members ; then will the manner of this Corniche 
appear ſolemn and great, and approve it ſelf to be 
performed after La Grand Maniere. In Mr. Eve- 
Ans Parallel of Ancient and Modern Architecture, 
Chap. -F 25. you have a fine draught of this 
Grand Manner in an Ancient Dorick Pillar which 
was found at Albano joining to the Church of St. 
Mary near Rome. 

MANSE, is a Parſonage or Vicarage Houſe fc 
the Incumbent to live in, and was originally, — 
is now, an eſſential part of the Endowment of 2 
Pariſh-Church, together with the Glebe and 


Tithes.. . | 
MANUALIA Beneficia, were formerly ſuch 
daily diſtributions or portions of Meat and Drink, 
as were allotred to the petty Canons and other 
Members of Cathedral Churches for their ordini- 
ry ſubſiſtence. 
MANUMISSION, is the Term for makirg a 
Slave or a Bundinan free: You have the form of 
this as it was vſed in the Conquerour's Time, in 
Lambert's 'Agyauovouie, Fol. 126. The Terms of 
the Law make rwo kinds of Manymiſſiong one ex- 
preſſed and the other implyed. That Tees was 
by Deed, or Publick Declaration; That implyed 
was when the Lord made an Obligation for 
ment of Money to his Villain at a certain = 3 


or ſued him when he 18 enter without Suit; 
g 8 5 


or 
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MAR 


oem, 


MAS 


or when he granted him an Annuity or Leaſed 
Land to him for Years, or for Life, Cc. 
MANU-OPERA, are ſtollen Goods taken up- 
on a Thief apprehended in the Fact. 
MANU-PASI US, in the Law Dialect is often 


uſed for a Domeſtick Servant, one fed as it were 


by the Hand of his Maſter, | 

MANU-PES, is uſed in the Charter of Richard 
the Third for a Foot of full and legal length. 

MANU-PRISOR; one who was Bail-pledge or 
Securiry for another Perſon. 

MANUS ; was anciently uſed both for an 
Oath and him that took it. If a Man ſwore a- 
lone in the Court; he was ſaid to do it propria 
manu; but if he brought 3 or more Witneſſes to 
ſwear for him, he was ſaid terti4 manu jurare, 

MARCHET NAAulieris, the ſame with Mer- 

MARCHETALS chetum. 

MARCHES, are now the Bounds between 
England and Wales, or England and Scotland; and 
the Marches of Scotland are divided into Weſt and 
Middle Marches, The word Marches is uſed alſo 
in Stat. 24. H. 8. 12. for the Borders of the King's 
Dominions in general, as being derived from the 
Germ. March, which ſignifies a Bound or Limit; 
and rhoſe Noblemen who lived near theſe Marches, 
are frequently in our Statutes called Marchers. 

MARITAGIUM habere, ſignified formerly to 
have the free diſpoſal of an Heireſs in Marriage, 
which was a favour granted by the King, who 
was the Guardian of all Wards or Heirs in Mi- 
nority, to ſome ſpecial Favourite or Friend. 

MARITAGIUM Liberum, Frank Marriage; 
was when a Baron, Knight or Free holder grant- 
ed ſuch a part of his Eſtate with a Daughter to her 
Husband, and the Heirs of his Body, to hold 
without any Homage or Service to the Donor. 
MARK, the Saxons called it Mancus, Mancuſa 
and Mearc; and among them it contained 30 
Pence, which of their Money was 6 Shillings, 
*Tis nor certain when the Mark came to be valued 
as at 135. 4d, Bur M. Paris in the Life of Gua- 
rinus, Abbor of St. Albans, tells us, that a Mark 
(A. D. 1194) was of this preciſe value, Since the 
. Conqueſt there never was any Coin of this name 
ſtruck, as appears; but probably there might be 
ſuch before in the Saxons time, and with ſome 
Mark or Stamp upon it, as may be concluded from 
the word Mark, Stow in his Annals, p. 32, © 
691, ſaith, a Mark of Gold was eighr Ounces, 
twelve Mark of Gold Trey was 200 J. of Engliſh 
Money; after which rate each Mark weighed 
161. 135. 4 d. 
Shene de Verb. ſignif. ſaith, a Mark fignifies an 
Ounce weight, whereof the Drachm is the eighth 
art, as the Ounce is the eighth of the Mark. 
MARQUIS or is now a Title of Honour next 
MARCUESS & before an Earl, and next af- 
ter a Duke, The Name ſeems to be derived from 
the Germ, March, a Bound or Limit ; and there- 
fore was as much as Cuſtos Limitis, or Comes ſive 
prefttus Limitis. Among the old Britains it was 
the Cuſtom, and afrer them of the Saxons, to give 
the Title of Reguli to all Lords that had the cuſto- 
dy and charges of their Marcbes or Bounds ; as Sel- 
den ſhews in his Mare Clauſum, Lib. 2. c. 19. But 


kept in the Religious Houſes, wherein they ſo a 
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King's Court that had the appointing, placing ay 
diſplacing of all ſuch as — Poi-Horle y 
carry the King's Meſſages and other Buſineſs, 
alſo was to pay them their Wages, Cc. This O. 
ficer is mentioned in 2 Edw. 6, 3, but now by 
Starure made 12 Car. 2. c. 34. he is appointed ly 
the King's Letters Patent, with Rates and Kuls 
preſcribed in the ſaid Act. 


tioned 39 Elix. c. 7. and hath the care of the 
King's Armcur in any ſtanding Armories ; with 
power of putting in and out all Inferiour Off. 
c 


39 Elix. c. 7. and is an Officer of the King 
Houſehold of great Credit; being allowed Boge 
of Court, that is, Diet for himſelt and the Clerks 
of the Office, and hath a Lodging in the Cour. 
He hath charge of all the Gold and Silver Plate 
uſcd ar the King's Table, or belonging to any Of. 
ficer of account attending the Court; and of all 
Plate remaining in the Tower of Lendon, as alſo df 
Chains and looſe Jewels not fix d to any Gat- 
ment. | 


called Grand Maſter, &c, and Lord Steward of ile 

King's Houſehold in 32 H. 8. 39. And in the fit 

of Q. AHA. and ever ſince he is called Lord Stew 

ard, &c. and under him there is a principal Off- 

N by this Name of the Maſter of the Houſe 
Cid. a : 


lix. 7. and is a great Officer, ro whoſe care all the 
King's Ordnance and Artillery is committed. 


the Archbiſhop of Canterbury, who grants Licences 


in Rect d 2. his time, the Title of Marqueſſes in- 
ſtead of Lordi Marches came to be given to ſuch as 
were Governours of the Marches. | 

MARS. Mr. Flamſtead and Caſſini have by ac- 


and Diſpenſations; he is mentioned in the Statute 
of laying Impoſitions at Law of 22, 23 Car. 2. 


Court; having his Habitation or Dwelling-Hou!'® 


curate Obſervation found the Horizontal Parallax 


| belonging to that Office, 


of this Planet to be about 25 Seconds, ang 
tainly not greater; a large account of the ml 
of obſerving and finding which, you will fag 
der the word Sun in this Vol. | 
MARTYROLOGY, was anciently a Reet 


the Donations of their Benefactors, and the D. 
their Deaths, that ſo on each Anniverſary { 
might commemorate and pray for them: . 
therefore ſeveral Benefactors made this a Cond; 
in their. Charters. Kenner's Paroch, Antiq, 
MASSES, in Painting, are the large pars g 
Picture containing the great Lights and Shadom 
MASTER of the Mint: In the ſecond Ver“ 
H. 6. that was the Title of him that now is call 
the Warden of the Mint, whole Office it is to1 
ceive the Silver and Bullion that comes ty x 
Mint to be coined, and to take care thereof. 


MASTER F the Cant of Wards and Lirem lo. 
was the chief Officer and Judge of that Cour ly. 
Wards, kept the Seal of it, and was named a. Fr 
aſſigned by the King. Bur this Court and all; AY 
Officers, Members, Power, and Appurtenancy Th 
is taken away by a Statute made the 12th of lo D. 
2. e. 24. 

MASTER of the Horſe, hath the Rule + Di 
Charge of the King's Stable: This Officer is ve 
Honourable, and uſually a Nobleman, is me, A 
tioned in 39 Eliz, 7. and 1 E. 6. 5, 

MASTER of the Poſts, was an Officer of t E 


MASTER of the Armory, is an Officer men 


ers. 
MASTER F the ꝓewel Heuſe, is mentioned in 


MASTER of the. Houſchold. This Officer is 


MASTER of the Ordnance, mentioned 39 K- 


MASTER of the Faculties, is an Officer undet 


MASTER of the Wardrobe, is a great Officer at 


_ &a& = = 


called the Hard-robe neat 


Puddl by 


— 
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1/--wharf in London. He hath the charge and 
— of 20 former Kings and Queens Robes 
maining in the Tower of London, and of all Arras 
Tapeſtry Hangings, Bedding , Ge. and the 
harge and delivery out of all Scarlet Liveries be- 
nging to the King or Queen, He is mentioned 

Eli » 7. | ; 0 £7 
3 TERIA Subtilis, in the Carteſian Philoſo- 
hy is what is produced by the grinding or rub- 
ing one againſt another of the Particles of the 
-ond Elements ; and ſo theſe compoſe whar he 
11s his firſt Element, See Carteſian Syſt. of the 
zrld in this 24 Vol. | ; 
MATHEMATICKS. Beſides the mention of 
ch Authors as have written on the ſeveral Parts 
frhis Noble Science, and of which you have an 
ccount under each particular Head ; theſe that 
low have written on Mathematicks more gene- 


ly. | Ee ; 4 
— Laurens Specimina Mathematica, &c. 
Andre Tacquet Opera Mathematica, Antw. 1669. 
The Works of Monſieur Fermat. | 
Dr. Wallis Mathematical Works, in 3 Vol. Fol. 

Oxon, 

De Chales Curſus Mathematicus. 3 Vol. Fol. 
Lugd. 1674. | 

A Math. Compendium, by Sir Jonas Moore, Lond, 

. 1574. Twelves. 

Elements de Mathematiques ou Principes Gene- 
raux de toutes les Sciences qui ont les Grandeurs 
pour Object. og 7. P. a Paris, 1675. 4to. 

Steph. de Angelis de Infinitis Spiralibus Inverſis 
Infinitis Hyperbolis aliiſq; Geometricis, Pa- 

„ il. 4 _. 1 

P. Gregii 4 St. Vincentio opus Geometr. Quadra- 
ture Circuli & SeR. Coni, Antw. 1647. Fol. 

Leybourn's Curſus Mathematicus. Lond. 1690, Fol, 

Simon Stevin Les Oeuvres Mathematiques, Ley- 
den, 1694. Fol. 

Clavius's Opera Mathematica, Fol. 

Mr. Hayes Fluxions, London, 17. Fel, 

Foſter's Miſcellanies, Lond. 1659. Fol. 

Pappus Alexandrinius's Math. Colle&. per Com- 

mandinum, Bononiæ, 1650, Fol. 

Sir Jonas Moore's Syſtem of _Mathematicks. 2 Vol. 

London, 1681, 4#o0. 


Cavallerii Tri gonometria \ 1643 
Directorium generale Ura-f 1632 
nometricum. . = 


Exercitationes Geometrice. 8 1647 
Geometria Indiviſibilis Con- 08 


tinuorum. WR 1635 | 
Barrow's Lefiones Geometrice & Optice. Lond. 
1669, 40. 


4 
Sturmius's Mathefis Enucleata. \ 1. Vol. 800. 
=——=Fuvenilis I 2, Vol. 8 o. 
Veteres Mathematici, Paris. 1693. Fol. 
Math. Collections in Engl. from Galilee. Lond, 
1661, Fol. 
Hook's Micrographical Lefions & Opera Poſthuma, 
Scotii Curſus Mathemat, Herbipoli. 1661. 
Herigone's Curſus Mathematicus. Paris, 1644. 8 vo. 
Mr. Blondel''s Cours de Mathematique. pour Mr. 
le Dauphin, Paris, 1583. 4to. 
Ozanem's Cours de Mathematiquie, in 00. 


MATRICULA, anciently was the word for a 
Regiſter. Thus in the Church thete was the Na- 
Ficula Clericorum, which was a Lift or Catalogue 
of the officiating Clergy ; and Matricula Paupe- 
tum, a ** Poor to be received: and 


[to this day being Regiſtred as a Member in the 

Univerſity of Oxon is called Matriculation. 
MATROSSES, are Soldiers in the Train of 

Artillery, next below. the Gunners : Their Duty 


Firing and Loading of Guns, Sc. They carry 
Fire- and march along with the Store Wag- 


ons. 


MAUND, was anciently a Meaſure of Capa- 
city with us, being a kind of great Basket or 
Hamper containing 8 Bales, or 2 Fatts. Sce the 
Book of Rates, fel. 3. 

MAX, is the Tin-miners Term for a Weed, 
as they call ir, of the Marchaſite kind, from whence 
Maxy ſeems to be a Corruption. When the Load 
or Vein of Ore degenerates into this or any thing 
elſe that is not Tin, they call it a Weed. | 

MEASURES of Capacity : Theſe (with us) 
both Liquid and_Dry, were firſt made from Troy 
Weight. See 9 H.3. 31 H. 3. 12 H. 7, c. where- 
in it is enacted, that eight | Rae Troy . weight of 
Wheat, gathered from the middle of the Ear and 
well dried, ſhould make one Gallon of Vine Mea- 
ſure, and that there ſhould be but one Meaſure for 
Wine, Ale and Corn throughout the Kingdom. 
See 14 Ed. 3. and 15 Rich 2. But Cuſtom in Time 
hath prevailed _— this, having altered Mea. 
ſures as well as Weights ; no other but Troy Weight 
being appointed by our Laws to be uſed, (See 14 
and 17 of Ed, 3.) we having now 3 different 
Meaſures; viz. one for Wine, one for Ale and 
Beer, and one for Corn. See the Table of them 
under Meaſures, Vol. I. 

Only let me add further from Mr John W:rd's 
Arithmetick, p. 34+ That tho' the common Wine 
Gallon ſealed at Guild-Hal in London, by which 
all Wines, Brandies, Spirits, Strong - waters, Mead, 
Perry, Sider, Vinegar, Oyl, Honey, Cc. are mea- 
{ured and ſold; is ſuppoſed to contain 231 Cubick 
Inches; and from thence, the Tierce will contain 
9702 Cub. Inch, the Hogſhead 14553. the Pun- 
chion 19404; the Butt or Pipe 29106, and the 
Tun 58212, Yer it hath been accurately experi- 
mented, that the Wine Gallon at Guild-Hal dath 
hold but 224 Cubick Inches; as indeed Dr. #/- 
bard had before taken notice of in his Tafometry, 
p. 289. Bat yer in May 25. 1688, when an Ex- 
periment was made fot the Lord Mayor of London 


4to. and the Commiſſioners of the Exciſe, in confir- 


mation of the Truth of the Account above, of the 
Capacity of the Standard Gallon ; +iz. that it is 
but 224 Cub. Inches: yer it was then thought fir 
to continue the common ſuppoſed Contents of 231 


| Cub. Inches for the Wine Gallon, and that all 


| Computations in Gauging ſhould be made from 
thence ; and ſo I ſuppoſe it yer ſtands. 
The Beer and Ale Gallon is larger than the Vine 
Gallon, in proportion to the exceſs of the common 
Pound Averdupois above the true Pound Troy ; 
that is, as 12. 231: : ſo 14 ro 2814, which is 
very near the Cubick Inches in the Ale Gallon. 
The Ale Quart contains 704 Cubick Inches; the 
Gallon _ — * a hs 
Dry Meaſure ſeems ro ill in proportion 
to the old Wine Gallon of 224 Cub. — way The 
common received Content of the Corn Gallon be- 
ing 272.4. for as 12. 14.23: : 224. 272+, and 
yer by an Act of Parliament made 4. D. 1697, it 
is appointed, that, every round Buſhel with a plain 
even Bottom, being made 18 Inches and q wide 
| throughout, and 8 Inches deep, ſhall be eſteemed a 
102 legal 
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is to aſſiſt the Gunners in Traverſing, Spunging, 
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MER. 


legal Wincheſter Buſhel, according to the Stan- 
dard in his Majeſty's Exchequer, Now a Veſlel 
thus made will contain 2150.42 Cubick Inches; 
and conſequently the Corn Gallon can be but 
268? Cub. Inches. 


MECHANICAL Phileſophy, was that which 
the moſt ancient of the Phænician and Greek Philo- 
ſophers have adhered to for the explication of the 
Phænomena of Nature; and theſe made uſe ori- 
ginally of no other Principles, than the Conlide- 
ration of Empty Space, the Doctrine of Atoms, and 
in particular, the Gravitation of Bodies, "Theſe ſi- 
lently attributed the Cauſe of Gravity ro ſomething 
which was plainly diſtinct from Matter and this 
Cauſe our moſt modern Natural Philoſophers, in 
their Enquiries into Nature, did by no means take 
into conſideration. They have happily avoided 
aiming at any Hypotheſis to explain the Phenomena 
of Natural Effects, and leaving the ”hiloſephy of 
Cauſes ro Metaphyſicks, they have rightly co ſi- 
dered that it is the chief End, Deſign, and Buſi- 
neſs of Natural Philoſophy ro conſider Effects; 
and by reaſoning upon them and their various 
Phænomena, to proceed regularly at laſt to the 
Cauſes of Things; and eſpecially to the knowledge 
of the Firſt Cauſe. And certain it is, that all true 
Progreſs and Proficiency in this kind of Natural 
Philoſophy, if it don't immediately lead us to the 
knowledge of the Firſt Cauſe, y et will ſurely bring 
us ſtill nearer and nearer to it; and therefore is a 
moſt noble, excellent and valuable Study. Vid. 
Newt. Opt. Lat. Ed. p. 315. 

Authors on this Subject are, 

Guidi Ubaldi Mechanicorum Liber, Venetiis, 
1615. Fol. „ 

Paulus Guldinus de Centro Gravitatis, Vien- 
næ, 1635. Fol. 

Chriſt. Hugerius de Motu Pendulorum, Paris, 
1673. Fol, 

Ejuſdem Horologium Qſcillatorium. Paris, 1673. 

Gaſp. Scotti Mechanica. Ejuſdem Technica Curio- 

| 1664. » 

Caſſioli Mechanica. ‚ 

Wilkins Mathematical Magick, 

Alphonſi Borelli de vi percuſſionis. Bononiæ 1677, 
Lug. Bar. 1686. 40. 

Dr. Wallis's Mechanica, five de Motu. Tracta- 
tus Geometricus, 

Andree Boecleri Architectura curigſa nova & A- 
mænitates Hydrogogices cum 200 Fig. ere inci- 
ſis. Norimbergæ Fol. 

Theatrum Machinarum novum, exhibens o- 
pera molaria & aquatica: cum Figuris. Ibid. 
1662, Fol. 

M. Vitruvii de Architecturd Libr, 10. cum Fig. 
Eneis Ed. opt. Amſterd. 1649. Fol. 

Novo Teatro di Machine di vittorio Jonca. Pa- 
dua, 1602. Fol, | 

Teatro di Machine di Facoho Beſtoni in Lioni. 
1582. 

Pauli Caſſati Mechanica, Ludgd, Bar. 1684. 470. 

Alexandri Marchetti exercitationes Mechanicæ. 
Pifis. 1669. 4to. 

Heronis Alexandrini. Spiritalium Liber, Am- 
ſterd. 1680. 4to, 

Recuil de Pluſieurs Machines par S. B. Paris, 
1699. Fol. 

La Statique ; ou la Science des Forces mouvantes 
par P. Ignace Pardies, Paris, 1673. 12m0, 

Mechanick Exerciſes, by Moxon. Lond.1677.4to. 


Recueil de diverſis pieces touclant x quelque, 
velles Machines per D. Papin, à Caſſil, 14 
8 vo. ö 

Mechanich Powers, by Mandey and Moxey 

 LuceValerii Lib, de Centro Gravitatis Solidgy 

Rom. 1604. x 

Galileo de Mechanic & Motu locali Dia ſerci 

Leyd. 1638. 
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MEMBRET IO, in Architecture, is the 1:4 ME 
Term for a Pil/aſter, that bears up an 4 
Thele are often fu ted, but not with above 7 
Channels. They are frequently uſed to ag 
Door-Caſes, Gallery Fronts, and Chimney Pi: 
2» to bear up the Corniſhes and Freczes in W is d 
COT. d gr 

MEMORY, Dr. Hock in his Op, Peſthun, ks 
139, 140, Cc ſuppoſes Memory to be as much; d. 
Organ as the Eye, Ear, Noſe, Cc. and to have Ire 
Situation ſomewhere near the place where 4 ate 
Nerves from the other Senſes concur and met 
and he thinks, that the Memory being both r 
proveable and impairable, appears from thence: : 
be plainly Organical ; and that it is a kind ud 
poſitory of Ideas formed partly by our Senſes, in 
chiefly by the Soul her ſelf. 

— r ſuch Perſonages or Livin 

MENSALS 5 as were united formerly to f : 
Tables of Religious Houſes ; and therefore ate av! 
Canoniſts called Menſal Benefices. ne⸗ 


MERCHEN-LAGE ; was one of thoſe 3 1x 
our of which V. the Conqueror framed our Coma in: 
Laws, with a mixture of the Laws of Normand 
and was the Law of the Mercians when they ee. 


verned a third part of this Land; for it was d 
vided in the Year 1016, See Cambden's Brit n 
nia, p. 94. 
RCHET UM, Merchet, in Scotch Marcie 
was anciently a Commuration of Money or Cz: 
tle given to the Lord to buy off that old Impiox 
Cuſtom of the Lord/s1)ying the firſt Night wit 
the Bridal Daughter of a Tenant ; and after n 
was uſed for the Fine or Compoſition which th 
Tenants paid to have leave to marry their Daug 
ters: Alſo no Baron or Military Tenant coul 
marry his ſole Daughter or Heir, without Licence 
from the King pro margganda Filia, 

MERCURIAL Pheſphorus, is a Light arifng 
from the ſhaking of Mercury in Vacus ; of which 
ſee ſeveral Experiments in Phileſ. Tranſ. N. 33 
See Phoſphorus. 7 

MERCURY, is the Term the Chymiſts gar 
and is now generally uſed for that ponderous Flv 
id, Quick-ſilver : The Texture of which ſeemst 
conſiſt of exceeding ſmall, ſmooth, ſolid, ſpheric 
or ſpheroidical Particles; becauſe Mercury in 0 
ver ſo ſmall a Quantity, is by no means Tran(p# 
rent but Opake, and will ler none of the Rays 
Light paſs through its Pores : and therefore, finct 
tis probable that. Light paſſes not thro the ii 
parts of Tranſparent Bodies, but only thro” thet 
Pores, tis plain, if the Particles of Mercury be 
Spherical (as it appears thoſe of all Fluids art 
then their Diameters cannot be much greater tha 
thoſe of the Rays of Light; for the Interſtices be- 
tween the Particles are as the Cubes of the Dis 
meters of the Globules by whoſe meeting they at 
formed; and therefore Fas Light cannot pa 
thro* theſe Interſtices, it is plain, that the Diame 
ters of the Corpuſcles of Mercury cannot be mu 


greater than thoſe of Light: and if theſe — 
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| | 14 be Oval or Spheroidical, their ſhorteſt Dia- 
” | — muſt be of the length of thoſe of the Par- 
les of Light, or not much greater. 


15 e lmallneſs of the Interſt ces left between them, 


counts for the wonderful Specifick Gravity of 
Di Mercury, above all other Fluids; and the exceed- 

g (mallnels of its Parts, for its eaſie aſcent by 
1 MERIDIAN Line, is a Line of ready uſe in 
| 4M: cical Navigation. Tis always placed on the 
70 pot, or 2 Foot Gunter s Scales, and ſometimes on 
a0 e fide of Gunter s Sector, (and on the Cxoſs- 
Pic f, Sc.) and continued to its whole length. 


1 is divided — towards 87 degr. (whereof 
> gr. arc about one alf) in ſuch manner as the 
um. eridian in Mercator's Chart is divided-and num- 


wch ed. 
have ir's Uſes are many: for, 1. It ſerves them to gra- 
re e Sea Chart according to the true Projection 
mee Being joined with a Line of Chords, it ſerves 
th che Protraction and Reſolution of ſuch Right- 
-nce ed Triangles as are concerned in Latitude, Lon- 
of rude, Rhumb, and Diſtance in the practice of 
es, a wing ; as Mr. Gunter ſhews, p. 15. of his Book 
the Cre Staff; as allo in pricking the Chart 
 Ivirg ply at Sca. X 
to ü MESOLABIUM. See Renati Tran. Flufii Me- 
are abium ; cui acceſſit pars altera de analyſi & Miſcel- 
neg. Leodii Eburonum, 1668. 4to, 
12 MESSENGER of the Exchequer: T he four Pur- 
mn iv ants in that Court are called by this Name, 
wand d their Dury and Office is to attend the Lord 
ey ¶Mreaſurer, and to carryghis Letters, Preceprs, &c. 
as 0 MESSUAGE, is a Dwelling-houſe, with ſome 
ing nd aſſigned for its uſe; and by this Name a 
arden, Shop, Mill. Chamber or Cellar may paſs, 
erehet ih Plowden, fol. 169, In Scotland it is what we 
Cache anno Houſe, the principal Dwelling- 
ion ouſe within any Barony. 
* with METALS Lines: . On Gunter's Sector are 
ter nerimes placed two Lines called the Lines of 
h th letals ; they are noted with the Characters of the 
aug Metals, O, 4, ©, h, 2, C, and A; and their 
coull Jle is to give the Proportions between the ſeveral 
cenc etals in their Magnitudes and Weight, and by 
em ſuch Problems as theſe are ſolved. 
riſn 
2 1. In Bodies of the ſame Figure of different Me- 
309 tals, by the Magnitude of one given, to find 
the Magnitude of the reſt. | 
aſe 
Take the Magnitude given out of the Lines of 
150 olids, and open the Sector till ir be applied right 
ric its proper Points; then will the Parallels taken 
W etween the correſponding Points of the other 
{pt letals, and meaſured on the Solids, give their 
sdb veral Magnitudes. 


2. In Bodies ef different Metal but equal Mag- 
nitude, having the Weight of one, to find That 
of the reſt, 


This Probl. is the converſe of the former, bur 
nt in direct bur reciprocal Proportion ; apply the 

eight given, taken out of the Lines of Solids in- 
7 the Sector in its proper Points belonging to the 

etals of the other Body, ſo the Parallel taken 
rom the Point's belonging to the Body given, 
and meaſured in the Lines of Solids, ſhall give 
he Weight of the Body required. 


The Solidiry of rhe Corpulcles of Mercury, and |- 


3. I Body being given of any ene Aerni, Juppeſe 

a Sphere of Lead of is d, and whoſe Diameter 
is a (let d and a ſfignifie any Mapnitiidet or 
Length. to make nnother like it and of @ytial 
Weight, but of another Meral, as ſuppoſe Tron, 


Take our the Diameter 4, and apply ir-in ths 
Lines of Metals in the Points of h belonging to 
Lead; then will the Parallel hetween the proper 
Points in , be the Diameter of the Iron Sphere 
required: and this compared with rhe other Dia- 
meter in the Line of Solids, will give 23 4 for the 
Magniruds of the Body required. nd 
4. A Sphere of Lead being given, whoſe Diameter 

is a, to make another Spiere of any other, as of 

Iron, whoſe Weight ſhall be determined; v. gr. 

that ſhall weigh thrice as much, | | 


Apply the Diameter à over in the proper Points 
of h; and then the Parallel between the proper 
Points of & will give the length of the Diameter 
of an equal Sphere of Iron ; and this tripled” will 
be the Diameter required, 


See Webſter's Metinl/-o-4plia, Lond. 1670. 
4to, | 
Alonſo Barba's Art of M gliſhed by the 
E. of Sandwich, Part & 2. in 9, 1674; 
Sir John Pettus's Fleta Aliner; of, the Laws of 
Art and Nature, in knowing. judrimy, ninding, 
reſining, c. the Body of confined Metals. 
Georgius Agricola de Re Metallica, Fol. 


METOps, the ſame with Metepa. 1 
METTESHEP, Metreſchep, Mettenſcrp, ſeems 
to have been anciently a. Fine or Penalty pad by 
rhe ! enant to his Lord for his neglect or omittion 
of doing his cuſtomary Service. Perhaps it ſhould 
be written Mittenſcep from the Saxon Mitten, to 
meaſure, and ceap, Goods or Chattels. 
MICROGRAPHY, is the Deſcription of the 
Parts and Properties of ſuch very mall Objects as 
are only diſcernible by means of the Microſcope. 
On this Subject the late Dr. Hook hath written de- 
ſignedly in his Micrography, as hath alſo Dr. Pow- 
er; and Leuenboeck in 2 Vol. in Quarto, Lat. in 
which, as well as ſcattered up and down in many 
other Books written on other Subjects, a very 
Noble Treaſure of uſeful Diſcoveries is ro be 
found, and all made by means of the Microſcope. 
MICROMETER. In Phil. Tranſ. N. 25. you 
have from Mr. Richard Townley an account of rhe 
Micrometer invented by Mr. Gaſcoigne ; and by 
this Inſtrument he found the Moon's Diftance and 
Parallax from 2 Obſervations of her Meridional 
and Horizontal Diameter, before Mr. Auʒout took 
this matter into conſideration: Which Microme- 
ter Mr. Townley had, and is deſcribed by Dr. Hook 
in Phil. Tranſ. N. 29. and the manner how it is 
to be applied to a Teleſcope ſhewed. And Mr. 
Flamſtead in N. 96. ſaith, that by the Micrometer 
and a Teleſcope of but 14 Foot he could take the 
Diameters of the Planets and their Diſtances from 
the fixed Stars, to a Second almoſt, This Inſtru- 
ment is now brought to very great perfection and 
ready ule by our excellent Math. Inſtrument- ma- 
ker Mr. Fohn Rowley under St. Dunſtan's Church 
in Fleetſtreer, See irs ule in finding the Sun's Ho- 
rizontal Parallax, under the word Sun in this 
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MICROSCOPE : By thoſe excellent Obſerva- 
tions and Experiments which the admirable Sir J. 
Newton hath made on Colours, he ſhews ways to 

jecture very accurately of the Sizes of the com- 

ent Patticles of Bodies by their Colouts 3 and 
in the Deſeription of thoſe, he tells us (Book 2. 
Part 3. p. 64.) he hath been the more particular, 
becauſe it is not impoſſible but that Microſcopes 
may (if not done already) at length be improved 
to that perfect 
Bodies on which their Colours depend. For ſaith 
he, if thoſe Inſtruments are or can be ſo far im- 

ved, as with ſufficient diſtinctneſs to repreſent 

jects five or ſix hundred times bigger than at a 
foot diſtance they appear to the naked Eye, I ſhould 
hope that we might be able to diſcover ſome of the 
greateſt of theſe Corpuſcles; and by one which 
would magnifie 3 or 4 thouſand rimes, perhaps 
they might all be diſcovered, bur thoſe which pro- 
duce blackneſs. And if this could be attain d to 
(viz. by Glaſſes to diſcover the conſtituent Par- 
ticles of Bodies) he fears ir would be the utmoſt 
improvement of this Senſe of Seeing; for it ſcems 
impoſſible to ſee the moſt ſecret and noble Works 
of Nature within the Corpuſcles, becauſe of the 
Tranſparency of theſe Corpuſcles. 

The ſame Gentleman in Phileſ. Tranſ. N. 88. 
from the difference he had found berween com- 
pounded and ſimple Colours, rakes occaſion to 
communicate a way for the improvement of Mi- 
croſcopes by Refraction; viz. by F the 
Object in a darkened Room with Light of any 
convenient Colour not too much compounded; b 
which means the Microſcope will wi dilinckvel $ 
bear a deeper Charge and a larger Aperture. 

And in N. 80, he faith, that he hath ſometimes 
thought of making a Microſcope which ſhould 
have, inſtead of an Object Glaſs, a reflecting piece 
of Metal, For theſe Inſtruments ſeem as capable 
of Improvements as Teleſcopes ; and perhaps 
more, becauſe but one piece of reflecting Metal 


is requiſite in them; as is plain from this Fi- 


gure ; Where 

A AB repreſents 

6 the Object Me- 

— tal, C D the 

D Eye-Glaſs, F 

their common 

: | Focus, and O 

the other Foeus of the Metal in which the Ob- 
ject is placed. 


The Deſcription and Uſe of Mr. Wilſon's Sett ſcope) the 3d, 4th, 3th, 6th or 7th Magnify 


of Pocket-Microſcopes, &c. mentioned in thePre- 
face of Vol. I. 


This Sete of Miereſcopes has Nine different Mag- 
nifying Glaſſes z Eight of which may be Uſed with 
Two different Inſtruments, for the better applying 
Them to various Objects: One of theſe Inſtru- 
ments is repreſented Fig. I. A A A A, and is made 
of Ivory, it hath 3 thin Braſs Plates, E, E, and a 
Spring of Steel H within it; to one of the thin 

— of Braſs is fixed a piece of Leather P, with 
a ſmall Furrow . . . . both in the Leather and 
Braſs to which it is affixed : In one end of this 
Inſtrument there is a long Screw, D, with a Con- 
vex-Glaſs C, placed in the End of it: In the other 
end, there is a hollow Screw, oo; wherein any 
of the Magnifying Glaſſes M, are ſcrewed when 
they are to be made uſe of. The 9 different Mag- 
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rfection as to diſcover the Particles of 


nihhing-Glaſſis ate all ſer in Ivory, 8 of iwh; 

ſer in the manner expreſs d ar ML. The F= 
Ma nifier is marked upon the Ivory wherein f 
ſer with Ne. 1, the next Ne. 2, ad ſo on till N 
The 9th Glaſs is not marked, but ſer in the y 
ner of a little Barrel Box of Ivory, as in Fig, 1, 


* 

ee A flat piece of Ivory, whereof there are $1 
longing to this Sett of Micreſcopes, (tho any 
who has a mind to keep a Regiſter of Oi 
may have as many of them as he pleaſes) in e. 
of which there are 3 Holes ff f, wherein 3 or ny 
Objects are placed between Two thin Gleſſ; 
Talks, when to be uſed with the greater May 


The other Inflrument Fig. III. is made of A 
or Prince's Metal, with Joints PPP, to turns 
fily any way with a ſmall pair of Tongs 6 
| which open at the points K, by ing togeth 
the Two Heads of the Pins I for taking up 
Objects: At the other End of theſe Tongs C 
is ſcrewed on a round piece of black Wood 
with a piece of Ivory ler into ir, for placing ( 


pake Objects on, according to their difference 
Colour. 


JEL 

Upon the End L there is a Screw, into whi 
the G/aſs ſer in the Barrel Box may be ſcrewel 
when the others are to be uſed, there is a Ring 
of Braſs ro be ſcrewed on the End L, into whi 
Ring all the other Glaſſes M, may be ſcrew 
So when any Object is taken up in the Point 
the Tongs K, or laid upon the other End ., 
may very eaſily (as one who ſees the 5 
ment will perceive) be applied to the true Diltan 
of any of the Glaſſes M, by the help of che Joi 
PPP, and by means of the Screw C, with 
Wheel D, Fig. III. which will bring the Obi 
to the exactneſs of the Centre or true Diſtance, l 


ing regulated by a Spring N. 


The uſe of the firſt menrion'd Inſtrument, Fig 
AAAA is thus: Take one of your flat piece 
Ivory e e, or ſliders, (if you pleaſe to call de 
ſo) and flide it in betwixt the Two thin Plates 
Braſs E E, in the Body of the Microſcope, {oth 
the Object you intend to look upon be juſt ini 
middle, remarking that you put that fide of 
Plate e e, where 1 fartheſt from y0 
Eye: Then you are to ſcrew into o o, (the lo 
low Screw in the End of the Body of your Mi: 


Glaſs M; which being done, while you are |c 
ing through your agnifying-Glaſs upon the V 
je, you are to ſcrew in or our, the long Screw | 

ig. I. in the other End of the Body of your & 
croſcope, till you bring your Object into the 
Diſtance, which you will know by ſeeirg & 
Object clearly * diſtinctly: Bur ſeeing thi 
the greater Magnifiers you can ſee bur a (mall fa 
of the Object, viz. the Legs or Claws of a Ft 
while you are looking upon any Part of the G 
je, if ye take hold of the End of the Plate! 
Slider, e e, whereon the Object lies, and mot 
gently, yon may ſee the whole Object ſucceſſ 
ly, or any part of the Object you pleaſe ; and 
that part of the Object yon deſign to look ue 
be out of the true Diſtance, remember you! N 


Screw D, Fig. I. can always bring it in, by ſc 
ing it nearer or farther off, bs 15 
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Placed under f word 
Ni creep inf grin 5 C2. 
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Eb one of the Farina of the Flower of Mallows | 


of Sailing by Middle Latitude, which nearly agrees 


infinitely numerous Glands which ſecern the Sweat 


| a Subſtance almoſt like Litharge, and by —— 


is a Mill which moves at once fix pair of theſe 


Warden, cauſes it ro be melted and delivered to 


the Silver and Gold, and ſees whether it be Stan- 


MI N 


MON 


which magnified is the Area repreſented at D. 


F the Branch of an Artery, & that of a Vein. 
The intermediate Spaces ſhew rhe manner they 
communicate unto one another, in the Sides of the 


Lungs of Frogs, Newts, &c. 
H one of the Feather's of a Moth's Wing. 


MIDDLE Latitude, in Navigation, is half the 
Summ of any two given Latitudes; as ſuppoſe 

e two Latitudes were 50°. 30. and 45* 20“ 
the middle Latitude will be 47. 55. 

There is a method of working the ſeveral Caſes 


with Mercator's or Wright's way; and it is per- 
formed without rhe Tables of Meridional Parts, 
either by the Tables of Logarithms or by Gunter's 
Scales. Of this Method you have a ſhort Synopſis 
in Mr. Fones's Navigation, p. 71. | 
MID-SHIP-MEN, are Officers aboard a Ship, 
whoſe Station when they are on Duty is ſome on 
the Quarter - Deck, others on the Poop, &c. Their 
Buſineſs is ro mind rhe Braces, ro look our, and 
ro give abour the word of command, from 
the Captain and other ſuperiour Officers. They 
do alſo aſſiſt on all occaſions both in failing the 
Ship and in ſtoring and rummaging the Hold. 
They are uſually Gentlemen who having ſerved 
their Time as Voluntiers are now upon their pre- 


ferment. | Fa 
MILIARES Glandulæ, are thoſe very ſmall and 


and the Matter that exſudes in inſenſible perſpira- 
tion. See Skin, 

MILLAINS, according to Mr. 7/7ngate, are the 
third ſubdiviſion of the Primes in Gunters Line, 
and expreſs the 1 oooth parts of ſuch Primes, 
NMINIUM or Red Lead. Mr. Ray at the end of 
his Collect. of Engl. words gives this account of 
the making of Minium. Firſt they take Lead and 
waſt it in an Oven or Furnace; by bringing it to 


about with an Iron Rake or Hoe. Then they 
take it out and grind it with two pair of Stones 
which deliver it from one to another; and there 


Stones. When tis thus reduced to a Powder, 
they waſh ir, and then put it into an Oven or Re- 
verberatory Furnace, where by continual ſtirring 
with a Rake or Hoe of Iron it comes to its Co- 
lour in 2 or 3 days. But the Fire muſt not be 
violent, for then it will clod and change Colour. 
The Iron Rake is hung or poiſed by a Hook, elſe 
it would be too heavy to be moved by one Man. 
MINT, is the ow where the King or Queen's 
Coin is formed, be it of Gold or Silver : The 
chief Mint of England is in the Tower of London ; 
of which the prelent Officers are, (I.) The War- 
den, who is the chief and is to receive the Bullion, 
and overſee all the other Officers. (2.) The Ma- 
ſter Worker, who receives the Bullion from the 


the Moniers, and takes it from them again when 
coined. (3+) Comptroller ; who is to fee that the 
Money be made to the juſt aſſize, and ro overſee 
and controll the Officers, if the Money be nor as 
ir ought to be. (4.) The Aſſay Maſter, who weighs 


counts. (6.) The Surveyor of the Meltin ; 
ſee the Silver caſt our, and that ir be a 
ter its delivered to the Meier; which is after th. 
Aﬀay-Maſter hach made trial of it. (7.) The Clay 
of the Irons, who is to ſee that the Iron be cle 
and fir to work with. (8.) The Graver, who gravy 
the Dies and Stamps for the Coinage of the Mo. 
ney. (9.) The Melters, who melt the Bullion be 
fore it comes to coining. (10.) The Blancher; who 
anneal, Boil and cleanſe the Money, (1 1.) The 
Porters, who keep the Gate of the Mint. 12.) The 
Proveſt of the Mint, who provides for all the Mo. 
niers, and overſees them. And laſtly; the Mon;. 
ers, ſome of which ſhear the Money, ſome forge 
ir, and ſome ſtamp or coin it, and ſome round i 
and mill ir, &c. 

- MITRE, in Architecture, is the Workmen'; 
Term for an Angle that is juſt 45 degrees, or half 
a one one; and if it be a quarter of a Right 
Angle they call it a Half Mitre: And they have an 
Inſtrument made to this Angle which they call the 
Mitre Square, with which they ſtrike Mitre Lines 
on their Quatters or Batrens; and for diſpatch they 
have a Mitre Box, as they call ir, which is made 
of two pieces of Wood, each about an Inch thick 
and one is nailed upright upon the Edge of the 
other; the upper piece hath the Mitre Lines ſtruck 
upon it on both fides, and a Kerf to ditect the 
Saw in curting the Mitre Joints readily, by only 
applying the piece into this Box. | 

ITRED Abbots, were formerly Governeur 
of ſuch Religious Houſes, as had obtained from 
Rome the Privilege of wearing the Mitre, Ring 
Croſier, and Gloves of a Biſhop. Ir hath been 2 
vulgar Error, that theſe Mitred Abbots were al 
the ſame with thoſe Conventual Prelates who were 
fummoned to Parliament as Spiritual Lords ; bur 
[ſome of thole ſummoned to Parliament were na: 
mitred; and ſome that were mitred were nor ſum- 
moned; the Summons to Parliament not any way 
depending on their Mitres, but on their receiving 
their Temporals from the King. Cowe!'s Inte. 
preter. 

MIT T, was anciently a Saxon Meaſure con- 
taining 10 Buſhels. 

MIXT Hebes. See Tythes. 

MOAT ; the Brink of the Moar next the Ram- 
part in any Fortification is called the Scarp, and 
the oppoſite one the Counterſcarp. 

MODELL, is an original Pattern which any 
Workman propoſes to imitate; tis variouſly made 
of Wood, Stone, Plaſter, Sc. and ſhould be (in 
Architecture, for inftance) made by a Scale, where 
an Inch or half an Inch repreſents a Foot, for the 
more exact compleating of the deſign. 

MOLMUTAN or Molmutin s, were the 
Laws of Dunwallo Molmutins, ſixteenth King di 
the Britains; they were famous here till the Loe 
of William the Conqueror. Molmutins was the 
firſt that publiſhed Laws in Britain; and thele 
Laws, with thoſe of Queen Mercia, are publi 
in Latin by Gzldas, out of the Britiſh Tongue. 

MONIERS. See Mint. | 

MONOCHORD. See the accurate Diviſion 
of the Monochord in Phil, Tranſ. N. 239. by Dr. 
Wallis. X 

| MONOPOLIZERS, are ſuch Perſons as com- 
bine together ro engrols, and to raiſe the Price 0 
Goods. 

MONSOONS, are ſhifting trade Winds in tit 


dard. (5.) The Auditor, who takes all the Ac- 


E. Indian Ocean, which blow periodically, _ 
of 


_ 
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others bur for 3 Months, 


T half a Year one way 
car , 
e 6 or 3 Months direct- 


and then ſhifr and blow for 
i MOON. The reaſon why the C always ſhews 
he fame Face towards us is becauſe ſhe revolves 
round her Axis in the time of her Periodical 


th. ä 
PR if in moving in her Orbit round the Earth 
ſhe did not do ſo, but that the Horizon of the Disk 
4 b kept always parallel to ir ſelf in all Poſitions, 
tis plain, that as the Moon moves on in her Orbit, 


new of the former dark Hemiſphere will be- 


e Moni. gin to be enlightned (or rendred viſible to us ;) as 
e forge appears plain from the Figure annexed, For ſup- 
ound it poſe the Moon to have moved in her Orbit from 
1 to 2, and that her Diameter 4 keeps parallel 

rkmen to its ſelf in its firſt Situation; then her viſible 
Or half Hemiſphere will be, not as before a db, but eg: 

| Right and when ſhe comes into Poſirion 3, her viſible 
have an Hemiſphere will be c ad, inſtead of a d b, as at 


firſt : and laſtly, when the Moon is at 4, her vi- 
ſible Hemiſphere will be ac b,, which in the firſt 
Poſition was totally inviſible. And this can't be 
otherwiſe, if the Moon in her Revolution round 
the Earth, don't alſo revolve round her own Axis 


in the ſame exact ſpace of Time: Bur if you ſup- 


of th 
ſiruck ſe her ſo to turn round her Axis, that the Diame- |. 
ct the ter 4 b ſhall always be in a Normal Poſition to 


the Line EC ; as in the 2d and 3d Pofitions ef 
and cd are ; tis plain the Moon muſt by ſuch a 
Motion round her Axis, always ſhew the ſame 
Face to you, as in fact (abſtracting from her Vi- 
brations, c.) ſhe really doth. 


The Annual Regreſſion of the Moon's Nodes is 
25 Degrees, and the Nutation of her Orbit abour 
20 Minutes. 

The Phænomena of the Moon, on which, as 
Foundations, the Lunar Aſtronomy is built, are 
ſuch as theſe. 


1. That the Moon moves daily from Veſt to 
Eaſt, and almoſt in the ſame Line with the Earth, 
or nearly in the Ecliptick. | 

For all the Secondary Planers deſcribe leſſer Or- 
bits round their Primary, as they do round the Sun; 
and the Plains of their Orbits are nor very diffe- 
rent from that of the Ecliprick, and theſe Secon- 
dary Planets do alſo move the ſame way as the 


Primary ones. 
| Vol. II. 


N AS TAS. 


| 


2. Bur yer the Moon doth not move acchrately 
in the ſame Plane of the Ecliprick, deviating ſome- 
times a little to the North, and ſomerimes to the 
South; as is apparent from her Meridian Alti- 


rudes. The Plane of her Orbit being inclmed to 


that of the Ecliptick, and interſectin 
which are called the Moon's Nodes. 


3. The Phaſes of the Moon are continual! 
changing; ſometimes ſne cannot be ſeen at all, 
then ſhe a horned, biſected, gibbous, and 
at laſt round or full: and ſo on again in an Inverſe 
Order. 

For being a Spherical Opake Body, and re- 
ceiving all her Light from the Sun; tho he will 
always illuminate one Hemiſphere of her, yet in 
the New-Moon, when that Hemiſphere is entirely 
turned from you, and her Body between the Sun 
and their Eye, tis impoſſible for her to appear vi- 
ſible: But as ſoon as by her Motion forward in 
her Orbit, part of that Hemiſphere comes to be 
obverted to the Earth, ſhe will begin to appear 
falcated or with Horns of Light, and when ſhe is 
got to be 90 degr. from the Sun, ſhe will ſhew juſt 
one half of her illuminated Hemiſphere, &c. 


g it, in 2 Points 


4. The Eclipſe of the Sun happens only at the 
New-Moon, tho' not at every one; and that of 
the Moon only when ſhe is at the Full, tho not at 
every Full- Moon; as is plain from the Reaſon and 
Nature of Eclipſes. | 


5. Thar obſcure part of the Moon's Body 
which the Sun's Rays do not illuminate, when ſhe 
is Horned or Gibbous, or even in a Solar E- 
clipſe, is not totally inviſible, but appears with 
a reddiſh dirty coloured Light; and that Light 
3 come to the Moon by Reflection from the 


For when the Moon is at New to us the Earth 
is at Full to the Lunar Inhabirants ; and the Light 
of the Earth being about 15 times greater than 
that of the Moon, and the Moon ſo little as not to 
obſcure above a 2oth part of the Earth, the Light 
from the Earth may eaſily be ſuppoſed to render 
her a little viſible in even ſolar Eclipſes. 


6. The Eclipſes of the Sun and Moon don't hap- 


in others moving {till gradually backward or in 
Antecedentia. 
The Reaſon of which is, that the Moon's Or- 
bit is different from that of the Ecliptick, inter- 
ſecting it but in one Line, whoſe extreme Points 
are called the Nodes, and which Nodes do annu- 
ally move backward or in Antecedentia : Bur the 
Eclipſes cannot happen but when the two Lu- 
minaries are in or near theſe Nodes; where- 


fore, &c. 


7. There is a very ſenſible difference in the ap- 
parent length of the Moon's Diameter, at di 
rent times. 

For the Moon's Orbit being — her Di- 
ſtance from the Earth will be very different, as ſhe 
is in different parts of that Ellipſis; and tis found 
that her * Diameter is nearly reciprocally 

roportional to her Diſtance, which Diſtance is 
th greateſt and leaſt in the Syzygies, becauſe the 
Excentricity of the Ellipſis is there greateſt. 


z D 8. The 


- 


pen always in the ſame places in the Zodiack bur 


cChief Mint of England is in the Tower of London; 


MIN 


r + 


E one of the Farina of the Flower of Mallows 
which magnified is the Area repreſented ar D. 


F the Branch of an Artery, & that of a Vein. 
The intermediate Spaces ſhew rhe manner they 
communicate unto one another, in the Sides of the 
Lungs of Frogs, News, &c. 


H one of the Feather's of a Mors Wing. 


MIDDLE Latitude, in Navigation, is half the 
Summ of any two given Larirudes ; as ſuppoſe 

e two Latitudes were 50%. 3o'. and 459. 20"; 
the middle Latitude will be 47. 55. 

There is a method of working the ſeveral Caſes 
of Sailing by Middle Latitude, which nearly agrees 
with Mercator's or Wright's way; and it is per- 
formed withour rhe Tables of Meridional Parts, 
either by the Tables of Logarithms or by Gunter's 
Scales. Of this Method you have a ſhort Synopſis 
in Mr. Jones's Navigation, p. 71. | 

MID-SHIP-MEN, are Officers aboard a Ship, 
whoſe Station when they are on Duty is ſome on 
the Quarter-Deck, others on the Poop, &c. Their 
Buſineſs is ro mind the Braces, ro look out, and 
ro give about the word of command, from 
the Captain and other ſuperiour Officers. They 
do alſo aſſiſt on all occaſions both in failing the 
Ship and in ſtoring and rummaging the Hold. 
They are uſually Gentlemen who having ſerved 
their Time as Voluntiers are now upon their pre- 
ferment. 5 

MILIARES Glandulæ, are thoſe very ſmall and 
infinirely numerous Glands which ſecern the Sweat 
and the Matter that exſudes in inſenſible perſpira- 
tion. See Skin. 

MILLAINS, according to Mr. Mingate, are the 
third ſubdiviſion of the Primes in Gunters Line, 
and expreſs the 1oooth parts of ſuch Primes, 

MINIUM or Red Lead. Mr. Ray at the end of 
his Collect. of Engl. words gives this account of 
the making of Minium. Firſt they take Lead and 
wait it in an Oven or Furnace ; by bringing ic ro 

a Subſtance almoſt like Litharge, and by ſtirring 
about with an Iron Rake or Hoe. Then they 
take it out and grind it with two pair of Stones 
which deliver it from one to another; and there 
is a Mill which moves at once fix pair of theſe 
Stones. When tis thus reduced to a Powder, 
they waſh ir, and then pur ir into an Oven or Re- 
pe fas wx Furnace, where by continual ſtirring 
with a Rake or Hoe of Iron it comes to its Co- 
Jour in 2 or 3 days. But the Fire muſt not be 
violent, for then it will clod and change Colour. 
The Iron Rake is hung or poiſed by a Hook, elſe 
it would be too heavy to be moved by one Man. 

MINT, is the place where the King or Queen's 
Coin is formed, be ir of Gold or Silver : The 


of which the prelent Officers are, (1.) The War- 
den, who is the chief and is to receive the Bullion, 
and overſee all the other Officers. (2.) The Ma- 
fter Worker, who receives the Bullion from the 
Warden, cauſes it to be melred and delivered to 
the Moniers, and takes it from them again when 
coined. (3+) Comptroller ; who is to ſee that the 
Money be made to the juſt afſize, and to overſee 
and controll the Officers, if the Money be not as 
ir ought to be. (4.) The Aſſay Maſter, who weighs 
the Silver and Gold, and ſees whether it be Stan- 


counts. (6.) The Surveyor of the Meltins. wh ; = 
ſee the Silver caſt our, — that it be dren. 
rer ir's delivercd ro the Melter ; which is afrer the 
Aſſay-Maſter hath made trial of it. (7.) The Clerk 
of the Irons, who is to ſee that the Iron be clean 
and fir ro work with. (8.) The Graver, who graveth 
the Dies and Stamps for the Coinage of the Mo. 
ney. (9.) The Melters, who melt the Bullion be. 
fore it comes to coining. (i.) The Blanchers who 
anneal, Boil and cleanſe the Money, (1 1) The 
Porters, who keep the Gate of the Mint. (12.) The' 
Proveſt of the Mint, who provides for all the Mo. 
niers, and overſees them. And laſtly; the Mon;. 
ers, fome of which ſhear the Money, ſome forge 
ir, and ſome ſtamp or coin ir, and ſome round ir 
and mill ir, &c. It 

MITRE, in Architecture, is the Workmen' 
Term for an Angle that is juſt 45 degrees, or half He 


a right one; and if it be a quarter of a Ri 
Angle they call it a Ha/f Mitre? And they ras. Hi 
Inſtrument made to this Angle which they call the fir 
Mitre Square, with which they ſtrike Mitre Lines ſib 
on their Quarrers or Battens; and for diſpatch they Pc 
have a Mitre Box, as they call ir, which is made ot 
of two pieces of Wood, each about an Inch thick, th 


and one is nailed upright upon the Edge of the 
other ; the upper piece hath the Mitre Lines truck 
upon it on both fides, and a Kerf to ditect the 
Saw in curting the Mitre Joints readily, by only 
applying the piece into this Box. | . At 
ITRED Abbots, were formerly Governeurs 
of ſuch Religious Houſes, as had obtained from 
Rome the Privilege of wearing the Mitre, Ring, 
Crofter, and Gloves of a Biſhop. It hath been a 
vulgar Error, that theſe Mitred Abbots were all 
the ſame with thoſe Conventual Prelates who were 
fummoned to Parliament as Spiritual Lords; bur 
[ſome of thole ſummoned to Parliament were nor 
mitred; and ſome that were mitred were not ſum- 
moned; the Summons to Parliament not any way 
depending on their Mitres, but on their receiving 
their Temporals from the King. Come 's Inter- 
preter. 
MIT T, was anciently a Saxon Meaſure con- 
taining 10 Buſhels, 
MIXT Hebes. See Tythes. 
MOAT ; the Brink of the Moar next the Ram: 
part in any Forrification is called the Scarp, and 
the oppoſite one the Counterſcarp. 
MODELL, is an original Pattern which any 
Workman propoſes to imitate ; tis variouſly made 
of Wood, Stone, Plaſter, &c. and ſhould be (in 
Architecture, for inſtance) made by a Scale, where 
an Inch or half an Inch repreſents a Foot, for the 
more exact compleating of the deſign. 
MOLMUTAN or Molmutin ; 50 were the 
Laws of Dunwallo Molmutins, ſixteenth King of 
the Britains; they were famous here till the Time 
of William the Conqueror. Molmutius was the 
firſt that publiſhed Laws in Britain; and thele 
Laws, with thoſe of Queen Mercia, are publiſhed 
in Latin by Gilda, out of the Britiſh Tongue. 
MONIERS. See Mint. 
MONOCHORD. See the accurate Diviſion 
of the Monochord in Phil. Tranſ. N. 233. by Dr. 
Wallis. | 
| MONOPOLIZERS, are ſuch Perſons as com- 
bine together ro engrols, and to raiſe the Price of 


Goods. 
MONSOONS, are ſhifting trade Winds in the 


dard. (5.) The Auditor, who takes all the Ac- 


E. Indian Ocean, which blow periodically, _ 
or 


* —_— * 


N 0 


and then ſhift and blow for 6 or 3 Months direct- 
ly contrary. 

MOON. The reaſon why the C always ſhews 
he ſame Face towards us is becaule ſhe revolves 
round her Axis in the time of her Periodical 
Month. J 

For if in moving in her Orbir round the Earth 
ſhe did not do ſo, but that the Horizon of the Disk 
4b kept always parallel to it ſelf in all Poſitions, 
tis plain, that as the Moon moves on in her Orbit, 
new parts of the former dark Hemiſphere will be- 
gin to be enlightned (or rendred viſible to us ;) as 
appears plain from the Figure annexed. For ſup- 
pole the Moon to have moved in her Orbit from 
1to 2, and that her Diameter 4 keeps parallel 
1's to its ſelf in its firſt Situation; then her viſible 
Hemiſphere will be, not as before a d b, but eg: 
and when ſhe comes into Poſition 3, her viſible 
Hemiſphere will be c ad, inſtead of 4 d b, as at 
firſt: and laſtly, when the Moon is at 4, her vi- 
ſible Hemiſphere will be ac b, which in the firſt 
Poſition was totally inviſible. And this can't be 
otherwiſe, if rhe Moon in her Revolution round 
the Earth, don't alſo revolve round her own Axis 
in the ſame exact ſpace of Time : Bur if you ſup- 


ter 4b ſhall always be in a Normal Poſition to 
the Line EC ; as in the 2d and 3d Poſitions ef 

and cd are; tis plain the Moon muſt by ſuch a 
Motion round her Axis, always ſhew the ſame 
Face to you, as in fact (abſtracting from her Vi- 
brations, c.) ſhe really doth. 
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The Annual Regreſſion of the Moon's Nodes is 
25 Degrees, and the Nutation of her Orbit about 
20 Minures. 

The Phænomena of the Moon, on which, as 
Foundations, the Lunar Aſtronomy is built, are 
ſuch as theſe. 


1. That the Moon moves daily from Nſt to 
Eaſt, and almoſt in the ſame Line with the Earth, 
or nearly in the Ecliprick. | 

For all the Secondary Planers deſcribe lefſer Or- 
bits round their Primary, as they do round the Sun; 
and the Plains of their Orbits are not very diffe- 
rent from that of the Ecliptick, and theſe Secon- 


for half a Year one way, others but for 3 Months, 


poſe her ſo to turn round her Axis, that the Diame- |. 


2. Bur yer the Moon doth not move acchrately 
in the ſame Plane of the Ecliprick, deviating ſome- 
times a little to the North, and ſomerimes to .the 
South ; as is apparent from ber Meridian Alri- 
rudes. The Plane of her Orbit being inclmed to 
that of the Ecliprick, and interſecting it, in 2 Points 
which are called the Moon's Nodes. . 


3. The Phaſes of the Moon are continuall 
changing; ſometimes ſhe cannot be (ſeen at all, 
then ſhe appears horned, biſected, gibbous, and 
at laſt round or full: and fo on again in an Inverſe 
Order. 

For being a Spherical Opake Body, and re- 
ceiving all her Light from the Sun; tho he will 
always illuminate one Hemiſphere of her, yet in 
the New-Moon, when that Hemiſphere is entirely 
turned from you, and her Body between the Sun 
and their Eye, tis impoflible for her to appear vi- 
ſible: But as ſoon as by her Motion forward in 
her Orbit, part of that Hemiſphere comes to be 
obverted to the Earth, ſhe will begin to appear 
falcated or with Horns of Light, and when ſhe is 
got to be 90 degr. from the Sun, ſhe will ſhew juſt 
one half of her illuminated Hemiſphere, &c. 


4. The Eclipſe of the Sun happens only at the 
New-Moon, tho not at every one; and that of 
the Moon only when ſhe is at the Full, tho not ar 
every Full-Moon ; as is plain from the Reaſon and 
Narure of Eclipſes. | 


5. Thar obſcure part of the Moon's Body 
which the Sun's Rays do not illuminate, when ſhe 
is Horned or Gibbous, or even in*a Solar E- 
clipſe, is not totally inviſible, but appears with 
a reddiſh dirty coloured Light; and that Light 
— to come to the Moon by Reflection from the 

For when the Moon is at New to us the Earth 
is at Full to the Lunar Inhabitants ; and the Light 
of the Earth being about 15 times greater than 
that of the Moon, and the Moon fo little as not to 
obſcure above a 2oth part of the Earth, the Light 
from the Earth may eaſily be ſuppoſed to render 
her a little viſible in even ſolar Eclipſes. 


6. The Eclipſes of the Sun and Moon don't hap- 
pen always in the ſame places in the Zodiack but 
in others moving {till gradually backward or in 
Antecedentia, 

The Reaſon of which is, thar the Moon's Or- 
bir is different from that of the Ecliprick, inter- 
ſecting it but in one Line, whoſe extreme Points 
are called the Nodes, and which Nodes do annu- 
ally move backward or in Antecedentia : But the 
Eclipſes cannot happen but when the two Lu- 
minaries are in or near theſe Nodes; where- 


fore, &c. 


7. There is a very ſenſible difference in the ap- 
parent length of the Moon's Diameter, at diffe- 
rent times. 


For the Moon's Orbit being Ell 
ſtance from the Earth will be very 
is in different parts of that Ellipſis 


— her Di- 
ifferent, as ſhe 
; and tis found 


that her _— Diamerer is nearly reciprocally 
roportional to her Diſtance, which Diſtance is 
th greateſt and leaſt in the Syzygies, becauſe the 


Excentricity of the Ellipſis is there greateſt. 


dary Planets do alſo move the ſame way as the | 


Primary ones. 
Vol. II. 


; D 


8. The 


tures to the Sun. 


the Apſes muſt be forward, and conſequently the 


changeable, being ſometimes greater and ſometimes 


bit to the Sun) even in the ſame degree of proper 


ſimilar parts of different Months. 


NO O 


8. The apparent motion of the Moon is not al- 
ways equal, but greater and leſs by turns, and 
that very ſenſibly. 

Which Phænomenon ariſes from ſeveral Cauſes 
concurring together. The firſt cauſe of which is 
ſome Inequality even in the mean motions of the 
Moon; for in the Earth's Perihelia the Moon is 
carried ſomething ſlower than in the Aphelia. 

The next cauſe is the Elliprick Figure of the Lu- 
nar Orbit, from whence the Moon muſt move 
faſter in her, Perigeum than in her Apogaum ; as is 
the caſe of all the Planets. 

A 3d cauſe, is the continual changing of the Ec- 
centricity of the Moon's Orbit; from whence 
muſt ariſe a greater difference of her Velocity in 
her Perigea, and of her Tardity in her Apogea in 
the Syzygies of the Apſes than in the — 
tures. 

To all which we may add, that the Moon's 
Motion it ſelf is a little retarded from the Syzygies 
to the Quadratures, and then accelerated a little 
again from thence to the Syzygies, in every Lu- 
nar Month. f 


The monthly motion of the Moon in the Eclip- 
tick is ſwifteſt (ceters paribus) when ſhe is in the 
Syzygies, and ſloweſt when ſhe is in her Quadra- 


The reaſon of which is to be had, not from any 
Syſtem of Aſtronomy, but from the Phyſical Prin- 
ciples of the Newtonian Philoſophy. 


10. That place where the Moon appears leaſt, 
and where her Motion is ſloweſt, doth not keep 
always in the ſame degree of the Ecliptick, but 
moves ſenſibly forward, or in conſequentia. 

For tho her Apogeum go forward in the Syzy- 
gies and backward in the Quadratures, yer. be- 


cauſe the former motion is near twice as ſwift as 


M O O 

| Nor is this ſtrange, if you conſider the var, 
and diſſimilar mutations — * 

14. The Light of the Moon reflected to us i;; 
| weak, that even in the Full- Moon, it will by s 
; Burning-Glaſs be brought to afford the leaf & 
| —=_ — eb 

e Rays of Light have their force decreaſes 

(ar leaſt) as the Square of their Diſtance ; ay 
conſequently the force of the Sun's Rays refl 
to us from the Moon, to thoſe that come to u 
directly, is decreaſed, ar leaſt, in the Proporticy 
of the Square of the Moon's diſtance from th 
Earth, to the Square of the Moon's Semi- diani 
ter; and by Calculation it will be found, thy 
the Light of the Moon brought hither, will be 
force but the fifty thouſandth part of that whi 
comes hither directly from the Sun. 


15. The ſame Face of the Moon nearly, is al. 
oye turned towards the Earth. 
he reaſon of. which is, that ſhe turns round 
her own Axis, in the time of her menſtrual mo. 
= round the Earth, as I have demonſtrated a. 
ve. 


16. And yet there are ſome Librations of thi; 
Face, fo that ſome more Eaſtern and Weſtern pars 
of ir, and ſomerimes ſume more Northern and 
Southern do alternately appear- 

The reaſon-and cauſe of which Libratory Moti. 
on, Sir I. Newton, I think, firſt diſcovered or com- 
municated. ; 


Dr. Hook, Op. Poſt. p. 80, 81. accounting for the 
Reaſon why the Moon's Light affords no viſible 
Heat, ſaith, that the Quantity of Light which falls 
on the Hemiſphere of the Full-Moon, is rarified in: 
ro a Sphere abour 288 rimes greater in Diameter 


the latter, the exceſs in the whole Revolution of | 


Apogæum will move on in conſequentia, as by ob- 
ſervation tis found it really doth. 


11. The Latitude of the Moon is moveable or 


leſſer (according to the various Poſition of her Or- 


Longitude. 

This difference of Latitude ariſes from the va- 
rious Inclination of the Plane of the Moon's Orbit 
to that of the Ecliptick. For, as was ſaid above, 
there is an Inequality even in that Inclination; 
when the Line of the Nodes is in the Syzygies, 
the 1 of rhe Inclination is greateſt, and leaſt 
when that Line is in the Quadratures, apd of a 
mean Quantity in the intermediate Poſitions. 


12. The Moon's Orbit is more or lels circular 
according to its various poſition in reſpect of the 


Sun. 
And fo it muſt be, ſince as was ſhewn above, 


the Excentricity of her Orbit is greater when the 


Excentricity. 


13. The motion of the Moon is very unequal, 
and diſſimilar to its ſelf, whether you conſider it 


Line of the Apſes is in the Syzygies, than when it! 
is in the Quadratures, by almoſt half the leaſt | 


than the C before ir arrive to us; and conſe- 
uently, that the Moon's Light is 104368 weaker 
than the Light of the Sun : Wherefore it would re- 


quire 104 368 Full Moons to give a Light equal to 


that of the Sun at Noon. 
1. To find the Meon's Age. 


To the Day of the Month (at any Time) add 
the Epact (ſee that Word) for that Year, and the 
Months from March, (including both Months) to- 
gether, the Sum, if under 30, is the Moon's Age; 
if above 30, ſubſtract thirty out of it, the remain- 
der is _ of the Moon, 

N. B. If the Month have but 30 days, you muſt 
ſubſtract but 29 inſtead of 30. 1 


Example, May 26. 1708. 


Days Re £ — 
Months from March 3 
1-454 Dedut—Jo 
. ie Moon's Age 17 Days 
. 9 mr had been berween Fan. 1. 


rſt, you muſt have uſed the Ea 


in different parts of the fame Month, or in the 


/ 


for the Year before, 


2, To 


\ 


MOR 


—_ 


1. To find the Aion s being upon the Meridian 
or Sout hing. 


Itipl 
1 Quotiene will give the Hours, and the 


inder multiplied by 12 will give the Mi- 
pr wag the Moon is leſs than 15 Days old; 
bur when more than that, you muſt ſubduct 15, 


and work with the remainder as before. 


Example. May 26. 1708. 


Moon's Age 17 Days. 
Deduct 15 


2 
Multiply by 4 
Divide by 5) 8 (1 hour, 36 m. 
; | 


—— 


3 
Multiply by 12 


36 Minutes. 


3. To find the time of the Moon's Shining. 


Iriply her Age by 48, and divide the Pro- 
aud by bs, ; the 9 ſhall be the Hours and 


the Remainder the Minutes: Thar is, if the Moon 


be under 15 Days old; but if above, ſubſtract the 
Time of her Shining, found as aboye, from 24 
Hours, the Remainder will be the Time of her 


Shining in the Morning. 


Example, May 26. 1798. 
Moon's Age 17 Days. 


48 
— 
139 , 
68 
k f 60) 816 (130. 36m. 
from 24 bours | 60 
Subſtract 13h. 36 m. — 
Remains the — 216 
Tune of her 10h, 24m. 180 
Shining — — 
36 


4; To find how many Signs and Degrees the Moon 
i departed from the Sun ſince her laſt Conjuntti- 
on with him, or ſince the laſt New Moon. 


Double the Moon's Age, and divide the Pro- 
duct by 5, the Quotient is the Signs, and the Re- 
mainder (multiplied by 6) are the Degrees. 


Example, May 26. 1708, 
The Moon's Age 17 Days. 
2 


5) 34 (6 Signs. 
| 30 
Remains 4 
Muliply by 6 
Therefore the Moon is gone from 24 Degrees. 
the Sun 6 Signs _ _ Degrees, 
'v . 


her Age by 4, and divide the Product pl 


MOON's Parallax. There are two ways of 
finding the Moon's Parallax. . . — 

1. From the Aitronomical Tables, the Moon's 
ace muſt be accurately had for the Moment of 
the Obſervation ; and then you mutt find by Cal- 
culation and by the Tables of Refractions, how 
many Degrees and Minutes the Centre of the C is 
elevated above the Rational Horizon. Ar the ſame 
time alſo exactly, by a large Aſtronomical Qua- 
drant, Sextant, &c. adjuſted wich Teleſcopical 
Sights, Se. the Elevation of the Moon's Centre a- 
bove the Horizon of the Obſerver muſt be taken in 
Degrees and Minutes. The difference between 
thoſe two Altitudes will be the Parallax of the 
Moon at the moment of the Obſervation and fot 
that particular place of the Moon; which being 
found, the Horizontal Parallax may be had by this 
Analogy ; As the Coſine of the Moon's Altitude 
to Radius : : ſo is the Quantity of the preſent Pa- 
rallax, to the Moon's Horizontal Parallax. 

2. Without Aſtronomical Calculation, the 
Moon's Parallax may be thus fpund : Let her Dia- 
meter be accurately raken by a good Teleſcope 
and Micromeret, when ſhe is on or near the Meri- 
dian, and when near the Horizon, the ſame Night; 
the Meridian apparent Diameter will be the 
greateſt; the difference of theſe two apparent Dia- 
meters, being given, in the ſame Night, you may 
determine the entire difference between the Hori- 
zontal and Vertical Diameter by the former Ana- 
logy: And from this difference, which is propor- 
tional to the Earth's Semi- diameter, both the 
Moon's Diſtance and her Parallax may be found 
by an eaſie Calculation. And by the beſt Obſer- 
vation, the Moon's mean Horizontal Parallax hath 
been found to be about 57 Minutes, and conſe- 
quently her mean diſtance from the Earth about 
60 Semi- diameters of the Earth; ot about 24000 
Miles Engliſh. | | 
| . MOORS: The Lords Bayliffs in the Iſle of 
Man are called by this Name; their Office is to 
ſummon the Courrs for the ſeveral Sheadings. 

MORAL Philoſophy or Moral Diſcipline, is 
what is uſually call d Ethicks in the Schools, be- 
ing a practical Science which explains the Nature 
and Reaſon of, and withal teaches and Inftructs us 
how to acquire that Felicity or Happineſs which is 
agreeable ro Humane Nature, 

MORAL Action, or Ad, are ſuch as tender the 


Rational and Free Agent good or evil, and conſe- 


quently rewardable and puniſhable, becauſe he 
doth them. | 5 

MORESK-Work or Mori ste- Mork, is a kind of 
Antick-work in Painting or Sculpture, after the 
— * of the Moors, conſiſting of ſeveral Gro- 
teſco g. 

MORSUS Dialoli, is the Term which ſome 
Anatomiſts give to the 6urer Ends (i. e. thoſe 
next the Ovaria) of the Tube Fallopiane ; becauſe 
their Edges there appear jagged and torn. 

MORTARS of Mr. Coehorn, are made of 
Hammer'd Iron of about 4 Inches Diameter ar 
the Bore, ten Inches and a half long, and nine 
Inches in the Chale. They are fixed at an Eleva- 
tion of 45% on a Block of Oak of about 20 Inches 
long and 164 broad, and about 4 thick. Theſc 
like Hand-Mortars, throw Hand-Grenadces. 
They are uſed chiefly in the botrom of the Trenches, 
where they are placed about a Yard diftance one 
from another, having each a Soldier to attend it; 
and there is an Officer to every 40 or 50 of them 
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They fire ſometimes 60 or 70 of theſe together, 
which throw their Shells into the Covertway, &c. 
and make a very terrible ſlaughter. 

MORTISE or Mortaiſe, is the Workmens 
word in Architecture for the Hole made in one 
piece of Timber to receive the Tennon of another 

iece. 

MOR TMAIN Sratute: There was a Statute 
made in 7 Edw. I. de Terris in manum mortuam 
un ponend; ; to reſtrain the donation of any Lands 
or Tenements to Religious or Pious uſes, where 
they lay in a Dead Hand, without Succeſſion or 
due Service to the Lord and the King. After 
which Statute the Lands ſo given away were for- 
feited to the King, if the immediate Lord of the 


Fee made not his Claim within a Year after ſuch 


Alienarion. 

When the King by ſpecial Licence diſpenſed 
with this Statute of Mortmain, there was a previ- 
ous Inquiſition ad quod dampnum, and a rerurn 
upon Oath that it would be no prejudice to the 
Dignity and Revenues of the Crown. This Law 
is now relaxed by Stat 39. Elix. c. 5. of giving 
Lands to Hoſpitals; and by 14 of Car. II. c. 9. a- 
bout purchaſing Lands and Tenements for the 
Poor within London and Weſtminſter. 

MOSAIC Work, is corruprly ſo called; it 
ſhould be Muſaick ; in Latin Myſivum Opus, and 
ſomerimes tis called alſo Pavimenta Teſſelata. 

MOTION: From the firſt of Sir 1{. Newtons 
three Laws of Motion or Nature mentioned under 
this word Motion in Vol. I. by way of Corollary 
may be inferred, (1.) That no Particle of Matter, 
or any Combination of ſuch (that is, no Body 

whatever) can either move of ir ſelf, or alter the 
direction of its Motion, becauſe tis entirely paſ- 
ſive and indifferent as to motion or reſt; ſo that 
neither Motion or Reſt are eſſential to Matter. 
(2.) Tis plain alſo from hence, that naturally of 
it ſelf, no Body can ever move in a Curve Line; 
for ſince all Motion is originally and naturally re- 
ctilinear, tis impoſſible that any Body can move 
in a Curve or Line that is not ſtrait of it ſelf; be- 
caule then it muſt of it ſelf continually alter the di- 
rection of its Motion, which cannot be, by the for- 
mer Corollary; wherefore the Motion of the Hea- 
venly Bodies in Circles or Ellipſes cannot be ac- 
counted for by the Natural Laws of Motion; but 
it is owing to the Will of the great Creator that 
they are kept in their Orbits, by an attractive 


force. 


Froni the Second of the three Laws of Motion 
it follows, that all Effects will always be propor- 
tional to their Adequate Cauſes; and thus if a- 
ny degree of any Gees will produce any degree 
of Motion, a double degree of the ſame force 
will produce a double degree of Motion, a Triple, 
a Triple, and ſo on in any Ratio whatſoever. 
And this Motion muſt proceed on in the ſame Dire- 
ction with that of the moving Force, becauſe tis 
from That only that the Motion ariſes; and Bo- 
dies once in motion cannot change their direction 
of themſelves. 

And if a Body be already in motion, the moti- 
on ariſing from a force impreſs d, if it be in the 
ſame direction with that of the former Motion, it 
will encreaſe it in proportion to its power; but if 
ir be impreſſed in a contrary Direction, it deſtroys 
the former Motion either totally or in part, that is, 
equal to the force of the Impreſſion. And when 
it hath a Direction any way Oblique to that of 


the former Motion, it is either added to, or ſub. 
ſtracted from it, according as a Motion ariſu 

from a Compoſition of thoſe two, is determined. 
MOUNT-EGG ; after Tin from the burnt Ox 
is melted down and remelted, there will ſometing, 
remain a different Slugg in the bottom of the Flog 
this they call Mount-Egg ; and tho of a Tin c. 
lour, yet is of an Iron nature, as hath been found 
by applying a Magnet to it. 

MUD-SUCKERS, Limiſuge, are a ſort q 
Warer-Fowl which ſuck out of the Mud of Chan. 
nels, Sc. ſome oily Juice or Slime with which 
they are nouriſhed ; hence they are always del. 
care Fleſh, and their very Guts uncleanſed fron 
the Excrements are uſually eaten, as thoſe 9 
Whoodcocks, &c. Theſe Mudſuckers have therefor: 
very long Bills and broad near the Tip. 

MULIER, a Term uſed in our Common Lay: 
ſome think to be a Corruption either from the 
Latin Melior or the French Meilieur, and ſigni 
fies the Lawful Iſſue preferred before an Ede 
Brother born out of Matrimony. Others will hay 
it to be derived, quaſi ex muliere natus & non u 
concubinã; and ſo they uſe the word Filius muli, 
ratus, in oppoſition to a Baſtard ; and in this Sen 
the Scotch alſo ule the word, and therefore thi 
laſt Erymology is moſt probable. 

MULTA or Multura Epiſcopi, was formerly i 
Fine or Mulct paid to the King, that a Biſhop mig 
have power to make his laſt Will and Teſtamen; 
as alſo to have the Probate of other Mens, and th 
granting Adminiſtrations, 

MULTIPLICATION : Ir often happens thz 
tis needleſs to expreſs ar large all the Figures d 
the Product, eſpecially where the Factors hay 
each many places of Decimal Parts; and ther. 
fore the following Compendium is as uſeful as ti 
curious. 

Suppoſe 3.141592 were to be multipled by 
52.7438 and that a Product which ſhould hare 
4 places of Decimals, would be enough for the 
preſent purpoſe, Firſt write down the Multis. 
cand, and ſer the place of Unites in the Mulripliet 
under that Figure of the Multiplicand, whole 
yn you intend to keep in the Product. Thus 
et 3.141592 be the Mulriplicand, and you would 
have bur 4 places of Decimals in the Product; 
place therefore 2, the place of Unit es in the Mul- 
tiplier, under 5 the 4th place of Decimals in the 
Muliplicand. Thus, 3.141592 


8347.25 
After this place all 1 
the other Figures of 1570796 


the Mutiplier in a 62832 
contrary order; viz, 21991 
the 5 Tens in 52 ro 1257 


the Righr-hand in the 94 
place of Unites, and 25 


all the Decimal parts | 
165-6995 The Produdt 


to the Letr-hand, as 
you ſee in the Exam- ——**— with 4 places of 
Decimals only. 


ple. Then in, multi- 
plying begin always 

at the Figure in the Multiplicand that ſtands over 
the Figure you multiply by; ſetting down the 
firſt Figure of each particular Product, direct ij 
underneath one another, only you muſt have re- 
gard to the Increaſe which would have ariſen 
out of the Multiplication of the two next Figures, 
which ſtand to the Right-hand of that Figure in 


the Multiplicand which begin with. 
plican _ you begin Thus 


9 „ 


M Us 


Mus 


Thus, ſay 5 times 9 is 45, and one which would 
ariſe from 5 multiplying 2, makes 46 ; therefore 
write down 6 and go on as in common Multipli- 
cation. EY : | 

Then with the next Figure 2, ſay twice 5 is 10; 
which with the Increaſe that would ariſe from 
2 multiplying 9; will be nearly two Tens to be 
pur down inſtead of the Cypher. Then ſay, twice 
1 is 2, and one to be added from the twice 5 is 3; 
t of RY therefore write down 3, and go on as uſually. 
han. Next go on with 7, and ſay, 7 times 1 is 7, but 
ich from the Confideration of 7 being multiplied inro 
del. the two Figures 5 and 9, which ſtand to the Right- 
fron hand of the 1, there will be 4 to be added; ſo 7 
e and 4 make 11, write down 1 and carry 1, &c. 


Another Example will make all plain. 


ay, Let 257-356 be to be multiplied by 76.48, an 
the the Product to be entirely conſiſting of Integers 
. without Decimal Parts. ä 


Firſt write down 257.356 
the Multiplicand, and 84.67 
then let 6, the place of ———— 
Unites, in the Multi- 18015 
plier under 7 the 1544 
place of Unites in 103 
the Multiplicand (be- 20 


cauſe you are to have 

no Decimal Parts) 19682 The Product 

and write down the clear of Fracti- 

other Figures in a ons. 

Wcontrary order, as a- F | 

oove directed ; proceeding alſo with each ſingle 
Figure as is there taught. 


MULTONES Auri, were formerly pieces of 
Gold Coin impreſt with the Figure of a Sheep or 
Lamb (perhaps the Agnus Dei) from whence they 
had this Name, Multo being then uled for a 
Sheep, as Mutto and Muto was alſo, whence our 
word Mutton, This Coin was more common in 
Fance; bur that it was ſomerimes uſed alſo in 
Englard, appears by a Patent of 33 Ed. 1. 


: MUNDICK, is a Marchaſite found in the Tin 
1 Mines, of a colour White, Yellow or Green. They 
ſometimes call it Maxy ; it ſeems to be a kind of 


Sulphur, becauſe Fire only ſeparates it from the Tin, 
and it eyaporares into Smoak. The Mundick Ore 
is eaſily known by irs brown ſad-colour'd glitter- 
ing, and by irs ſoon colouring your Fingers. Some 
ſay this nouriſhes the Tin, and yer they ſay alſo, 
where much Mundick is found there is little or no 
Tin; and tis certain, that if there be any Mun- 
dick left in melting the Tin, it makes it thick and 
cruddy, as they ſpeak; that is, it is not ſo ductile 
as otherwiſe it would be. 

MUNIONS, in Architecture, are the ſhorr up- 
tight Poſts or Bars that divide the ſeveral Lights in 
1 Window Frame. : 

MUSCLE; a Maſcle is only a Bundle of Fibres, 
which being cloſely compacted at each end make 
the two Tendons, each of which is inſerted into 
lome fixt parts of the Body. Every one of theſe 
Fibres conſiſts of a prodigious number of leſſer 
Fibrille, which are ſo many very lender Elaſtich 
Canals bound about by, ſal tranſverſe parallel 
Threads, which divide theſe hollow Fibrille inro 
ſo many Elaſtick Cyſtes or Veſicule, which are or- 
bicular, being formed of two Concave Segments 
of a Sphere. Into every one of theſe Veſicule, an 
Artery, Vein and Nerye enter; the firſt to bring 


and carry back the Blood; the laſt ro carry thither 
the Liquidum Nervorum or Nervous Juice, which 
mingling in the Veſiculæ, with the Blood, doth ve- 
ry probably (ir having an Acid taſt, and therefore 
conſiſting of Particles which are pointed and fo 

ualified to prick and break the Globules of the 

lood) ler out the impriſoned Elaſtick Air which 
before was contained in the Globules into thoſe 
lirtle Veficule, whereby the Elaftick Cells of the 
Fibres will-be blown up, and thereby their Lon- 
girudinal Diameters, from Cell to Cell trairned ; 
and this muſt contract the length of the whole 
Fibre, and ſo move that Oer, to which one of 
the Tendons is fixt, This, ſaith Dr. Cheyne, Phil. 
Prin. Natural Religion, p. 221. is undoubtedly the 
rrue manner of Muſcular Motion. | 

He thinks alſo, that the broken Shells of theſe 
Globules are carried back by the Veins to the 
Lungs to be new formed; which is the reaſon that 
Muſcular Motion is ſo conſtantly and uniformly 
performed, as long as the Blood globules and ani- 
mal Spirits are in ſufficient plenty. 

MUSCULUS Tube novus Valſalve vel Palato- 
Salpingæus, is a Muſcle ariſing Broad and Tendi- 
nous from the Edge of all the lunated part of the 
Os Palatz, ſeveral of irs Fibres being ſpread upon 
the Membrane that covers the Foramen Narium, 
then growing into a ſmall thin Tendon, ir is reflect- 
ed about the Hook-like Proceſs of the inner Alz 
of the Proceſſus Pterigoideus internus, and is inſert- 
ed carnous into all the membranous, fleſhy and 


cartilaginous parts of the Tube. Irs uſe is to di- 


late and keep open this Channel, Myogr, compa- 
rate Specim. p. 47. | 

MUSCULUS Auricule Anterior, is a new (5th) 
Muſcle of the Auricle, and added to the 4 before 
diſcovered by Caſſerius, by the diſcoverer of ir 
Valſalva in his Treatiſe of the Ear. 

It ariſes from the inveſting Membrane of the 
Temporal Muſcle, above that part of the Zygoma 
which proceeds from the Os Temporis; thence run- 
ning ſtrait down, it parts into two, one of which 
is inſerted to the fore part of the upper Cavity of 
the Concha; and the other a little higher, into the 
fore- part of the Cavity of the Scapha. He de- 
ſcribes there alſo two new Muſcles more, which 
from their ſituation he gives theſe Names to 

MUSCULUS Jragi, and but in lean ema- 

MUSCULUS Anti-Tragius 5 ciated Bodies he 

owns theſe are not to be ſeen. . 

MUSICK. What follows is a brief Account of 
the Elements of Muſick communicared by the In- 
genious Mr. John Perks. 

The thing conſidered in Muſick is Harmonical 
Sound, or Sound ſo manageable as to pleaſe the 
Ear and Fanſie of the Hearer. 

The Senſe of Sound is cauſed in us by the 
trembling motion of the Air, excited by the per- 
cuſſion of ſome ſolid Body, as a Bell, String, 


Pipe, Ge. | 
is Trembling of the Air is Quick or Slow, 
according to the Impreſſion given by the Voice or 
Inſtrument. The quicker the Trembling is, the 
more acure and ſharp is the Sound ; and the flower, 
the more grave and flar. | | 

The ſame degree of Quickneſs of the Trem- 
bling or Pulſes of the Air being continued, rhe 
ſame Sound or Note is continued alſo. Hence a 
ſounding String keeping the ſame Note to the laſt, 
ſhews, that its Vibrations are in equal Time from 
the greateſt to the leaſt Ranges of its motion. 
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The ſnorter a Muſical String is, ceteris paribus, 
the quicker are its Vibrations, and the more acute 
irs Note : And, contrarywile, the longer a String 
is, the more flow are its Vibrations, and the more 
»ave its Note. | 

Hence the Proportions of the degrees of Acute- 
neſs and Gravity of Notes are computed from the 
Diviſions of a Monechord,or ſtrained Muſical String. 

The Proportion of Cuichneſ in the Vibrations 
of OSS and alſo of the Pulſes of the Air 
excireKMhereby, is Reciprocal or Counter to the 
Lengths of the Strings; ſo twice the Length gives 
(eetern paribus) half the Quickneſs of Pulſes (or 
half the number of Pulſes in the ſame time.) If 
the Lengths are as 3 to 2, the Velocity of Pulſes is 
as 2 to 3, Sc. Hence the Relation or Proportion 
of Muſical Notes is determined as follows. 
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Fig. 1, Ler AB repreſent a Muſical String (ſup- 
poſe a Baſe Viol) ſtrained ſo as to give a clear 
Sound. Let it be divided into two equal parts at C. 


Stop the String at C, and the part CB (being 


ſtruck) will ſound an Octave or Eighth to the Note 
of the whole String A B when unſtopt. CB is in 
length to AB as 1 to 23 and the Vibrations of CB 
to thoſe of AB (in the ſame Time) as 2 to 1. 
Hence rhe Proportion of an Octave or Diapaſon is 
Dupla, Double, 2 to 1. 


Fiz. 2. Let the String AB be divided into three 
equal Parts, of which AC is one. If the String 
be {fop'd in C, the part C B will ſound a Fifth to 
the Note of the whole String. CB is ro AB 
{in length) as 2 to 3, and the Vibrations of CB 
arc to thoſe of AB as 3 to 2 in Quickneſs. Hence 
he Proportion between the two Notes of a Fifth 
(Diapente) is Seſquialtera, 3 to 2. 


Fiz. 3. Let AC be a Quarter of the whole 
String A B. Stop in C, and the part CB will 
ſound a Fourth to the Note of the whole String 
AB. Hence the Proportion berween the Notes of 
a Fourth (Diateſſaron) is Seſquitertia, 4 to 3. 


Fig. 4. Let A C be a fifth part of the String 
AB. Stop in C, ſo will CB ſound a Greater 
"Third to the Note of the whole String A B. The 
Proportion therefore of the Notes of a Greater or 


Sharp Third is Seſquiquarta, 5 to 4. 


Fig. 5. Let A C be the ſixth part of AB. Stop 
in C, ſo will CB ſound a Leſſer or Flat Third 
ro AB, whoſe Proportion is therefore Seſquiquin- 
27, Gro 5. | 


I DB (Fig. 4.) be + of AB, DB will ſound a 
Greater Sixth to A B. 


If CB (Fig. 6.) be of AB, CB will ſound a 
Leſſer Sixth to AB, 


| 


* 


From what hath been ſaid it follows, that 


2 Pulſes of 


An Eight orog 
\ — Of the A Fifth, © 
4 | ace dat lower | A Fourth. 
. 174 Note, J A greater Thi, 

16 * Time 5 j theCon- } A leſſer Third. 
F _ | cord is | 4 greater Sixth, 
8 A leſſer Sixth, 


When two Notes in any of the precedent pn 
portions one to another, are ſounded rogethe, 
their Sounds are agreeable and pleaſing to the Ex 
and are therefore called Concords, Of theſe the 
Eighth and Fifth are called Perfect Concord: 
Thirds and Sixths are called Imperfe& Concord. 
The Fourth anciently accounted a Concord) is by 
Modern Muſicians accounted a Diſcord to the Byj 
in Conſort-Muſick, as wanting a Fifth under 9 
complear the Harmony. | 

The above-mentioned are all the Simple Cox 
cords that the Ear allows of. If the Proportim 
between any two Notes be compounded of the Pn. 
portion of an Octave with that of any other Con 
cord, it retains the Name and Nature of the addel 
Concord. So a Tenth, that is, an Eight and Thin 
is accounted bur a Third; and ſo of the reſt. 

All other Proportions between 2 Notes ſound. 
ing together produce Diſcords, or Sounds hach 
and unpleaſing to the Ear, the Coincidences d 
the Pulſes being too remote one from the other. 

By this it appears, that Commenſurability in th 
Quickneſs of the Vibrations is neceſſary to Conca. 
dance; and the ſmaller the Numbers are that e 
preſs the Proportion of the Pulſes in the ſame Tine 
or the nearer their Coincidences, the more perf:? 
is the Harmony. And conſequently if their Pulle 
be of Incommenſurable Velccities, the Diſcord wil 
be in the higheſt degree harſh and diſpleaſing. 

From this Account of Concords and Diſcors 
may a Realon be given of ſeveral Phænomena d 
Sounds, as particularly why two Strings of a Bd: 
Viol that are Uniſons or Otaves one to the othe;, 
if one be ſtruck, the other will tremble ſo as to be 
ſenſibly perceived if a ſmall bir of Paper be lil 
on ir, For the String that is ſtruck putting the 
Air into a certain degree of trembling, which be 
ing the ſame, or next degree of Proportiond 
Quickneſs to that of the unſtruck String, ſets itt 
trembling alſo. This Experiment (and others d 
like nature (Dr. Holder very well illuſtrates by 
the Inſtance of a Pendulum, which if you blow ir- 
to motion, and continue to blow uniformly as it 
begins to go from you, it may be continued in 
motion as long as you pleaſe ; bur if you blow i- 
regularly (ſometimes as it goes and ſometimes 5 
it comes) its motion will be check'd and at [at 
ceaſe. 

Being once in a Room where was a Baſs Vii, 
and ſtriking one of the Strings, a Icoſe Quarry ci 
Glaſs in the Window jarr'd every time that String 
was ſtruck, which it would not do upon ſtriking 
any of the other diſcording Strings. The reaſcn 
of which ſeem to be, that the Times of the Vibra- 
tions of the looſe Quarry were equal (or in neat 
Concordance) to thoſe of the String. 

From the foregoing Proportions may thoſe of 
all other Muſical Intervals be computed by Com- 
pounding or Dividing, T'll give a few Inſtances, 
and for more refer to Dr. Holder's Grounds ae 
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Principles of Harmony, where all things are more 
tully treated - of. | | 

Let it be required to find what Propartion the 
extreme Notes will have of Fourth and Fifth ad- 
ded together. The Proportion of the Notes of a 
Fifth is expreſt by +, that of a Fourth by 4: Com- 
pound thele Proportions, ſo {xi=="'7==2, which 
is the Proportion of an Octave: Whence it appears 
chat a Fourth and Fifth added rogether make an 
_ Again, to find the difference berween a 


gives , which is therefore the Proportion of a 
grearer Toge by which a Fifth and Fourth differ, 
To find the Difference between a Greater Sixth 
and a Fifth; Divide + (the Proportion of a Great- 
er Sixth) by + (that of a Fifth) it gives %* 
L) which is the Proportion of a Leſſer 
Tone. 

To find the Difference of a Fourth and Greater 
Third; Divide 5 by 4 L) 7 (=43] it gives 17, 
which is therefore the Proportion of a Semi- tone 
(or leſſer gradual Interval) by which a — 


Fifth and a Fourth; Divide 4 by + U) 4(=3} it 


' Third and Fourth differ. In like manner may o- 
ther Intetvals be compared. 

In a gradual Series of 8 Notes there are con- 
rained 5 Tones (or whole Notes} 7 Greater and 2 
Leſſer, and 2 Semi-tones (or half Notes) whoſe 
Order among themſelves is different according to 
the Key. 

The Key is the Principal or Fundamental Note 
of a Tune, to which the reſt have proper Relati- 
ons, and with which the Baſs always concludes. 

The Key is called Flat or Sharp, nor as to the 
Key-nore ir ſelf, bur with reſpect to the Third, 
Sixth and Seventh above it. A Flat Key is that 
which hath above ir (and reckoning from the Key) 
a. Leſſer Third, Sixth and Seventh; and a Sharp 
Key is that which hath a Greater Third, Sixth and 
Seventh; the 2d, th, and 5th being the ſame In- 
tervals in both Keys. 


The annex'd Figures ſhew how a String is to be 
divided ro — the Notes in a Flat or Sharp 
Key. 


whoſe ſound 
ſhew the Di- 
the Notes of a Flat 


Fig. 1, AH is the whole String: 
gives the Key-Note ; B, C, D, 225 
— (or Stops) to expreſs 

ey. 
The Numbers ſet to each little part of the Line, 
new the Proportions of the next immediate Notes 
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| one to another, and alſo of the Lengrhs of Strings 
from theſe Diviſions to H: So 1? ſtanding be- 
tween D and E, ſhews, that DH is to EH as 


10 to 93 and ſo of the reſt, 
Upon the Arched Lines is expreſt the Relation 


of the ſavetal Notes to the Key, and allo of the 
ſounding 
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ſounding part to the whole String. So EH is 
of a whole String, and ſounds a Fifth to the Key. 
In like manner Fig. 2. ſhews the Diviſions in a 
Sharp Key. 

Suppoſe AH (Fig. 1.) be a Line 24 Inches long, 
then will AB be 2+ Inches; AC 4 Inches, AD 
6 Inches, AE 8 Inches, AF 9, AG 10; Inches, 
Aa 12 Inches. 

To expreſs the Notes of a Sharp Key, let AH 
(Fig. 2.) — a Line 24 Inches long, then is AB 
2 Inches, AC 4? Inches, AD 6 Inches, A E 8 
Inches, AF9gi, AG 11:, Aa 12 Inches. 

If a middle-ſiz d Gut- ſtring be ſtrained over a 
Line thus divided at about a fifth part of an Inch 
diſtance from the Line, the Diviſions mark'd in the 
Line will ſhew where to ſtop the String ſo as to ex- 
preſs the ſeveral Notes. | 

Above and below the Eighth rhe Notes aſcend 
and deſcend in the ſame order repeated, and there- 
fore all Eights are called by the — Names, and 
(in the Gamut) ſigned with the ſame Letters ot the 
Alphabet. | 

I cannot here omit two Obſervations that have 
been made relating to what has been ſaid: The 
firſt by Sir Iſaac Newton in his Treatiſe of Light 
and Colours, where confidering the Colours pro- 
duced by the Sun's Light paſſing through a Tri- 
angular Glaſs Priſm, and meaſuring the Space that 
each of the Seven Colours (Red, Orange, Yellow, 
Green, Blue, Indico, Violer) rake up, he found 
the Diviſions of the whole length of the coloured 
Image, to be the ſame with that of a Monochord 
into the Tones and Semitones of an Octave. See 


pag. 92. of his Opticks, 


The other Obſervation is 
concerning the Proportions of 
the Notes in a full Cloſe up- 
on an Organ or Harpſichord, 
viz. that they are as che 
Numbers 1, 2, 3, 4, 5, 6, 
in order, beginning from the 
Baſs, as is here prickd 
down, 


All the Notes commonly uſed in Muſick are 
compriz'd in their order in a Scale which is call d 


The GAMUT. 


Ela CC 
Col Fa . 22 
Alamire d. 
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| propoſe another way of naming the Notes in Sin: 


Sometimes Ledger-lines are added Fenn 
mon 4 —_— requires, = 
n the firſt Column are ſet the Names ; 
the Keys, or Notes, are commonly als — 
Gamut, A re, &c. In the ſecond Column are 95 
the 7 Letters belonging to the ſeveral Lines — 
Spaces. The third Column contains the Clif, 
and ſhews how many Degrees, or Nores, they Un 
one above or below the other; which * 
known, the other degrees of Diſtance are eaji 
—_— c 
ive of thele Lines, with their Spaces, a 
monly ſufficient for the pricking of : Tune ap — 
fore is the whole Scale divided into 3 Syltems 8 
Sta ves, compaſſed in by Arched Lines. Of the 
the lower 5 belong to the Baſs, and are diltinguiſy 
by this mark upon the Line of F. The upfei 
moſt 5 Lines contains the Treble Part, which 


hath for its C/iff . S. or Gs upon the Line of ( 
The Tenor, or middle Part, hath for its C/if th 
mark H- upon the Line of C, which only is in 


proper Line, the other 4 being borrow'd fi 
Treble and Baſs. ic nn 


Of Sol-fa-ing, and Tuning Notes when prich d dem 


In learning to ſing it is neceſſary that the Nor: 
Names, Places, and difference in Sound from cid 
other be well known, and a Habit got (by pr 
ctice) of naming and tuning them right at ſight. 

The Names in uſe are but theſe 4 Monolyl 
bles, ol, la, mi, fa; which yer muſt (and b 
been) ond incongruous; for ſeven difſtins 
Notes ſhould certainly have as many Names tod 
ſtinguiſi them by. I ſhall therefore (after I har 
given a ſhort account of the Uſe of thoſe Name 


ing, Which I judge (and have found b 
ence) to be — a CON 
In order to Sol u a Tune (that is, to name a 
tune the Notes right) the place of mi muſt be fit 
known, which is B in the Scale, as being the ner 
Note above three Tones immediately ſucceedin 
each other. In caſe of Flats (b) and Sharps (4 
the place of mi is found as in this Table. | 


B is. E 
Whend'B and E are Vet, mi ſtands wh [ 
BE and A are D. 
F is F 
we F and C are Tar ſtands ud 
F GandC are G 


The place of mi being known, you aſcend + 
bove mi by fa, ſol, la, fa, ſol, la; and delcen! 
below mi by la, ſol, fa, la, ſol, fa, calling a 


I. woos Sw acc a AS os 


Eights by the ſame Name. 
Ai in B. 

— DEEDS — —— 
7 === —.—.—.— 
Sol la fa fol la mi fa ſol la fa ſol la mi. 
Mi in A, 

EEE EE ns 
...... 


la fa fol la mi fa ſol la fa fol la mi. 
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I now propoſe the other way of naming the 
Notes, that I mention d before. ; 

The Seven Muſical Notes being expreſt in the 
Gamut by the 7 firſt Letters of the Alphabet, 4, 
F.C, D, E, F, G; let theſe Letters be their Names 
hereby to expreſs them in Singing. Only, for 
ner Sound's lake, and to accommodate them to 
the Variations by Flats and Sharps, ler 4 and E be 
call d IA and IE. Let Fbe call d F2 (with a broa- 
der found, as in the word Fal.) G and C are to 
be pronounc d Ge and Ce; ſo vill the 7 Names be 
14, B. Ce, D, IE, Fa, Ge. When A and E are 


Lines, let them be called mA and mE; when B is 
Flar call it Be, as in the word Benefit. When F 
is mark d to be Sharp, let ir be call d Fa, as in the 
word Fatal, When C is Sharp call it Cee (irs pro- 
ver Name.) In like manner, when G is Sharp, let 
Wir be call'd Gee, not Ge. 
W By this means the proper Letter expreſſing each 
Note is preſerv d, and alſo a proviſion made for 
rariation of the Name according as the Note is 


W varied to Flat or Sharp. 


Examples of the Notes Names: 
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D, IE, Fa, Ge, Id, B, Ce, 
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Ge, 4, Be, Ce, D. 


ER 


Ge, mA, Be, Ce, D, mE. 
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D, IE, Ea, Ge. : 
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Dm E, Fa, Ce, (d, Be, Ce, Dem. 
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Fa, Ge, IA, B, Ce, D, IE, Fa, Ge. 
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Fa, Ge, IA, B, Ce, D, IE, Fa, 


To ſing a Tune true according as it is prick'd, 
is beſt and ſooneſt learnt by the aſſiſtance of one 
skill d in Muſick ; but where ſuch cannot be had, 
a Perſon who has naturally a Mufical Ear and 
Fancy, may (by the Method I ſhall here direct) 
attain to a competent Skill in Plain-Song (at leaſt.) 
In order to which I ſhall only ſuppoſe, that he can 
ling the Tune of Six Bells, which (with us in 
England, where that number of Bells is ſo com- 
mon) is no great thing to ſuppoſe in a capable 
earner, 

There being in every Octave fix Tones and two 
Semitones (as has been ſhewn) ir is neceſſary to 
true ſinging, that theſe Tones and Semitones ſhould 
keep their proper places. In order therefore to 
know and diſtinguiſh Tones and Semicones, the 
Learner muſt oblerve, that in the Tune of Six 
Bells, che Third and Fourth Notes (or Bells) are 
diſtant a Semitone; all the reſt are diſtant (each 
from its next) by a Tome, A good Ear will eaſily 
oblerve the Third and Fourth Notes to be nearer in 


mark d to be Flat ar the beginning of the Staff of 


. 


* 


= Flat Key. 


| To apply the Tune of Six Bells to Notes prick'd 
in the Treble Cliff. 
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IE, D, Ce, B, 14, Ge. 
2d. Har. 


14, Ge, Fa, IE, D, Ce. 
1/t, Bar. 
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IA, Ge, Fa, IE, D, Ce. 
3d. Bar. 


mod 


In this Example (conſiſting of 3 Bars or Divi- 
fions) you have in the firſt Bar the Notes of Six 
Bells, beginning at the Leger-line above the Staff, 
which is the place of A, (according ro the order 
in the Gamut,) Begin with your Voice pretty 
high (that you may after reach the lower Notes 
in the other Bars) and ſing 3 or 4 times diſtinctly 
the firſt fix Notes, calling them 1, 2, 3, 4, 5, 6. 
Then call them by their proper Names (ſer under 
the Staff) IA, Ge, Fa, IE, D, Ce; ſinging them 
in the ſame Tune that you did the Numbers 1, 2, 
3, 4» J. 6. 

Proceed to the Second Bar, but firſt fing your 
former fix Notes once or twice over, holding out 
the Note IE a little longer than the reſt ; then re- 
ating only the Three laſt Notes of the firſt Six, 
gin at IE in the Second Bar, and ſing IE, D, Ce, 
B, 14, Ge, in the June of Six Bells, keeping 
the Three fir!t Notes of this Six in the ſame Tune 
with the Three laſt of the former Six. So are you 
led gradually one Note above an Octave. If you 
ſtop at the lower IA, (one Note ſhort of the laſt 6) 
you will have a compleat Octave from IA above 
ro [4 below, which is the order of Notes in a 


If your Voice will reach another ſix Notes, you 
may, in the Third Bar, repeat the two laſt 
Notes of the foregoing Six, and ſing JA, Ge, Ei, 
IE, D, Ce, In the Tune of Six Bells. 


IE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 


4th. Bar, 5th, Bar. 
— IE? 6. 6» Io 4e 3s 2» 0 
— —— nf: = SEES EE= 
14, Ge, Fa, Ik, O, Ce, &, D, IE, Fa, Ge, IA. 
6th, Bar. 7th. Bar. 


In the 4th Bar, having ſung the 6 Notes IE, O, 
Ce, B, IA, Ge, in the Tune of 6 Bells ſeveral 
times, try to ſing them backward, as in the 5th 
Bar, Ge, JA, B, Ce, D, IE; which with a little 
heed may eaſily be done, as may alſo the other 
Six, beginning ar /A in the 6th Bar. 

Here nore, 1. Thar the Tune of Six Bells may 
begin either at IA or IE, and no where elſe with- 
our altering the Property by Flats or Sharps, 
of which anon. 2. That the two Semitones lie, 
— — B and Ce, and the other between IE 
and Fa, 


Sound than the reſt. 
Vol II. 
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EBC 


MUS 


M U 5 


The ſame Directions will ſerve for the follow- 
ing Notes ſet in the Baſs Cliff, and therefore 1 
ſhall only ſer down the Nores. 


. „ 1, , , 4: 5s 6. 


ä ——— . ̃—ů— 
= 2 22 3 
LA, Ge, Fa, IE, D, Ce, IE, » Dy Ce, B, 14, Ge. 


1ſt. Bar * — 
I, 2, 3, 4z 5, 6, 
ern —ẽ — 
e — : 1 
14, G, Fa, IE, D, Ce. 
3d. Bar. 


6, 35 4s 3» 2, 1. 


— — — . — 7 — 


I, 2, 3, 4» I, 6. 


— ——— 


LE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 
ath. Bar, 5th. Bar. 


„ 6, % (. Þ 2, I, 
22 —— — —— === 


——  — —— — 


14, Ge, Fa, IE, D, Ce. Ce, D, E, Fa, Ge, IA. 
6th, Bar. 7th, Bar. 


Examples of riſing and falling the Voice by Leaps 
in the Treble Cliff. 


I, 2, 3, 4, 5» 6. 1, 2, 33 10 33 * I. 
= === 1 — =0==S==0= ===] 


= =: RT matey 
IE, D, Ce, B, IA, Ge. IE, D, ce; LE, Ce; Ce, IE. 
if. Bar, 2. ; 


I, 2, 3, 43 I, 43 4, 1. 1, 2, 3, 4. 33 
ESE ESE 


OI — 4 — 2 — — — 2 


IE, D, ce, B; IE, B; B, IE. IE, D, ce, B, 14; 
3. 4. 


JJ e 1 646 I. 


48,14; ALE. IE, D, ce, B, IA, Ce; IE, Oe; Oe, E. 
| 5. | 


8 25 3, 4 5, 6. 3 % 4» I, 6. 6 
— 


IE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 


6, 55 5 


ED 


0e, 22 2 Ge, 'B; B, Ge. Ge, JA, B, ce; 


the reſt, the better to hit it in beginning aſterwai 


| E=== =D === — 


In the firſt Bar, ſing the 6 Nor] in order. 
the 2d Bar, ſing only the 3 firſt two or 
rimes, then kipping the ſecond Note P, fing | 
Ce ſeveral times, and then upwards Ce, E. | 


8 (E —— 


like manner proceed to the following Bars, 1 Ul, 
ing the Notes in each Bar as they are prick d, a 

E u have learnt to raiſe and fall the Voice by 1 

aps there ſer down. == 

I, 2, 3, 4 Is IE 

== _ == a W 


0 on — — — — : — 22 — - — — 


IE, D, Ce, B, IA, Ge. * 

72 JACK 

— he | 
I I = 


LA, Ge, Fa, IE, D, Ce; Ce, ce; Ce, Ce. 


In the 12th Bar, ſing the 6 Notes, and in ſing. 
ing hold Ce the 3d Note, ſome what longer — 


at that Note: Then in the 12th Bar begin at (; 
and repeat Ce, B, JA, Ge, ſeveral times, and the 
going 2 ſteps back, ling Six from 14 to Ce below 


| which will be an Octave to the Note Ce above. KF 


Examples of raiſing and falling the Notes by Lea 
in the Baſs Cliff, 


ASS 32, 235: % as 8% £ 


EEE === 


IE, D, Ce, B. IA, Ge. IE, D, Ce; IE,; Ce; Ce, Ib. 
1. Bar. 2. 


I, 2, 3, 43 1, 43 4, 1. I, 2, 3, 4 5; 


_ _ — — — 
— — 


— ED 
IE, D, Ce, B; IEE, B; B, IE. IE, D, Ce, B, IA; 


3. 4 


I, 53 3 8 th 2, 3. 4, 5. 6 3 I, 6; 6, * 


— .d —— 
— — —— 8888 8 
IE, IA; IA, E. IE, D, Ce, B, IA, Ge; IE, Ge; Ge, Ił. 


1, 2» 3» 4s 5, 6. 6, 5. 4, 3, 2, f. 


— — 51 — 


— 5 
EEE EEE E=E== 
JE, D, Ce, B, 14, Ge. Ge, 14, B, Ce, B. IK 

6 


— 
P—_— 


= —==—_— = 
Ge, IA, B; Ge, B; B, Ge. Ge, JA, B, Ce; 


7. A 


DIY — — ——— 8 — 2 — 
Ge, Ce; Ce, Ge. Ge, JA, B, Ce, D; Ge, D; O, Ge. 
9. 


rr — 
Ge, IA, B, Ce, D, IE; Ge, IE; IE, Ge, 


ge. 


7. 8. 

8 8 = 

Ge, Ce; Ce, Ge. Ge, IA, B, Ce, D; Ge, D; O, Ge. 

| 9. 

— — — — 
— ES 

Ge, IA, B, Ce, D, IE; Ge, IE; IE, Ge. 

10. 


— 
ä ⁵ i—— ' ⁰i5 ——ͤ — 


© — —„— —- —- — . — 


Mus 


Mus 


I, 0 55 


RR — — — 


——— — — 


1; 2, 3, 4, Ce. 


— — = cw oo —Uä—ͥ— 2 
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Ge, Fa, IE, D, Ce, 
Us 


® — 
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L1, Ge, FA, IE, D, Ce. 
11. 


* 
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IE, D, Ce, B, Id, Ge; Ge, Ge; Ge, Ge. 


When Flats or Sharps (b, &) are ſet at the be- 
inning of the Staff by the Cliff, they alter the 
Maces for beginning the 6 Notes, by removing the 
pitones (one or both) from their original places; 
he flat [b] removing its Notes a Semi tone lower; 
nd the ſharp L removing them a Semitone 
igher. When there are no Flats and Sharps, the 
Tune of Six Bells begins at IE and IA only; in 
ther Caſes as follows, 


k 
* 


Be is flat begin the LA & O. 
ww Be and mE arc flat ę Tune of Ge & D. 
1 the mA, Be & mE are flat 6 Bells at (Ge & Ce. 
eq 
on Fa is ſharp begin the ( B & /E. 
n hend Fa and C are ſharp Tune of B & Fa. 
Fa, G & C are ſharp/ 6 Bells at CC & Fa. 


An Example when B and E are flat, 


2 2, 3» 4» 3, 6. 1, 2, 3, 4, 5, 6. 
. == 


—"— — — — 
— 
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Ce, Fd, mE, D, Ce, Be. 


— 2. — —14—— — —— — 


WE 
D, Ce, Be, IA, Ge, Fa. 


o 
—— 
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It may be a good way to give Learners a Noti- 
on of the Alterations made by Flats and Sharps, 
in the Diſtances of rhe Notes, to divide, a Line 
into 12 equal parts (which will do for this pur- 
pole, tho in ſtrictneſs they ſhould not be all equal) 
as the Line A a is here divided. Provide 8 little 
{quare Papers with theſe 8 Letters 4, B, C, D, E, 
F, G, a, upon each, one; and place them as on 
the underſide of the Figure, which ſhews their na- 
tural order, and the places of the Semitones be- 
teen B and C, and between E and F. Suppoſe 
| ſhould now ſee the order of the Tones and Semi- 
tunes when B and E are ſigned flat in the Staff 


thus, 7 ro do this, I remove the Papers 


mark d with B and E, one degree (aaſwering to a 
lemitonc) lower, or nearer to A; and then the Pa- 
fers will ſtand in order as above the Line, and 
the two Semitones are now between A, B, and 
D, E. In caſe of Sharps, the Letter deſign' d to be 
ſharp muſt be remov d one degree (or twelfth part) 
higher, or nearer to 4. a 

Thus may all the Varieties be repreſented to the 
Eye, and the Reaſon of beginning the Six Notes 
a8 is directed, be alſo underſtood. 


AE f 


Of the Quantity of Notes as to Time, 


ED 


[=== 
Ge, Fi, mE, D, &c. 


An Example when F and C are ſharp. 


I, 2, 3, 4, 3, 6. 1, 2, 3, 4, 5» 6. 
DDD, EZ ——————— — === 
FE — = == === 


EZ 
Surg N= = 


Fa, IE, D, C, &c. 


By the Table above, and theſe two Examples; 
may be underſtood how to place the Six Notes in 
any other caſe of Flats and Sharps, or in other 
Cliffs. The Semitones in all caſes, lie between the. 
3d and 4th Notes of the Six. 


See more, with Application ro Pſalmody in a 
Treatiſe called, 4 New and Eaſie Method to 
learn to ſing by Book; Printed for V. Reger: 
in Fleetſtreer, 


© © mn . 
| W 


13) [l 2 


(according to their places in the Staff of 5 Lines) 
regard is alſo to be had to the Length or Shortneſs 
of Time they are expreſt in, which is known by the 
Figure or Shape of the Character by which they 
are prick'd on the Lines. 


The Names and Figures of the uſual Notes in 
reſpect of Time, and their correſpondent Reſls are 
as follows; 


Breve,Semibreve, Minim,Crotchot,Quaver,Semiquaver; 
SEE EH 


The Strokes or Marks ſer after each Note are 
called Reſts or Pauſes, and denote a ceaſing or in- 
termiſſion of the Sound for the time of the Notes 
they arg join d to. 


Beſides the giving to Notes their right Tune 
Vol. II. 


1E 2 
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Examples of riſing and falling the Voice by Leaps 


PDC 


JE,; lAJE. IE, D, Ce, B, Ia, Ce; IE, Ge; Ge, E. 


FE ä 


MUS 


— 


MUS 


— —— 


The ſame Directions will ſerve tor the follow-| In the firſt Bar, ſing the 6 Notes in order. 
ing Notes ſet in the Baſs Cliff, and therefore I | the 2d Bar, ſing only the 3 firſt two or thes 


ſhall only ſer down the Nores. 


Di 3 4 , 6. . . % 


— — — EEE = 

EEE — 

IA, Ge, Fi, IE, D, Ce. IE, D, Ce, B, IA, Ge. 
1/t. Bar 24. Bar. 


„ 6 


 ——_—_—_— —___ " _ — — 
| 


=== DE —— — 
14, G, Fa, IE, D, Ce. 
3d. Bar, 


I, 2, 3, 4» 5, 6. 6, 5, 4, 3, 2, 1. 


WEE GEETEED EEDEEEEE DES EEEEEE EEE EEE REESE 
—= EEE ZEISS wen nos 
LE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 
4th. Bar. 56). Bar. 


1, 2, 3, 4, 5, 6. 6, 3, 4, 3, 2, I, 
ECSSSESSE== == === = 


— — = IGG 22 


— — 


14, Ge, Fd, IE, D, Ce. Ce, D, IE, Fa, Ge, IA. 
6th, Bar. 7th. Bar. 


in the Treble Cliff. 


| 1, 2, 3 4, 5» 6. I, 2, 33 1 33 3, I. 


IE, D, Ce, B, IA, Ge. IE, D, Ce; — Ce, IE. 
if. Bar, 


I, 2, 3, 43 1, 43 4, 1. 1, 2, 2, 4» 53 


— 2 ———— 22 -- — —  — — P—— 


=== =Z== 


IE, D, Ce, B; IE, B; B, IE. IE, O, ce, B, IA; 
| 3. 4. 


1, 53 $, J. I, 2, 3, 4» 1 1, 63 6 I. 
DESDE EE Et be 


. 


I, 2, 3, 4 5, 6. 6, , 4s 2, 2, 8. 


IE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 


77 
Ge, IA, B; Ge, B; B, Ge. Ge, IA, B, Ce; 
7. 8. 


— ce; 3 Ce, Ge, — 14. B, ce, D 3 Ge, D; D Ce. 


v _ — — — 


— ens oo aw cw — — — 


Ge, IA, B, Ce, D, IE; — IE; IE, Ge. 


at that Note: Then in the 12th Bar begin at c 


times, then kipping the ſecond Note D, fing | l 

Ce ſeveral times, and then upwards Ce, IE. 25 

like manner proceed to the 2 Bars fins 14, 

ing the Notes in each Bar as they are prick d, at 

— nave learnt to raiſe and fall the Voice by 6 
eaps there ſer down. 


I, 2, 3, 4. 55 6. 


2 nn I” one Ge 


— 
IE, D, Ce, B, [4, Ge, Ce, B, 14, Ge, 
11. 


zinnir 
places 
YIUILL 


he fl: 
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=== == nd 1 
, * * * =J—F- ihe! 
A, Ge, F. LE, D, Ce; Ce, Ce; Ce, Ce. p Tune 

ther 


In the 12th Bar, ſing the 6 Notes, and in fig. 
ing hold Ce the 3d Note, ſomewhat longer 2 
the reſt, the better to hit it in beginning — he. 
and repeat Ce, B, IA, Ge, ſeveral times, and thy 
going 2 ſteps back, ſing Six from 14 to Ce below, Wi 

which will be an C eve to the Note Ce above. Vhe 


Examples of railing and falling the Notes by Lea 
in the Baſs Cliff, 


1, 2, 3, 4, 3, 6. 1, 2, 33 I, 33 3, 1. 
EEE EE == = 
— — 8 . 
IE, D, Ce, B. IA, Ge. IE, D, Ce; IE,; Ce; Ce, Ib. 
1. Bar. 2. 


1, 2 3, 4 3; 


————— 


I, N $5 $443 4e £ 


- a — a, — 


— — SED ——.8.— 58 — 
E, D, Ce, 


B; IE, B; B, IE. IE, D, Ce, B, IA; 
3. 4 


£ 2, 3, 4, 3. 2 6,1. 


. 


, 1 S&% & 6, 5» 4, 3, 2, 1. 


— EEEEEE==== 


IE, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IR 
6 


— —4 1 — ADD Au» — 


— . = = — 
Ge, IA, B; Ge, B; B, Ge. Ge, JA, B, ce; 
7. 8. 


a—_ 4 —_ — * 1 


— — — —.— 
= = EEE == 
Ge, Ce; Ce, Ge. Ge, JA, B, Ce, D; Ge, D; O, Ge. 

9. 


Ge, IA, B, ce, D „IE; Ge, IE; IE, Ge. 


10. 


Io, 


— * PN =. Js ———— = Fe 0 a ES INNER = 
MUS MUS 
2, 3» + Jo 6. 1 1, 2, 3, 4, Sc. 
— — — — — — —— — — — — — — 
22. — — — 


e £4 Ge, Fa, IE, D, Ce, 


11, Ge, Ia, IE, D, ce. 
11. 12. 


. — 1 — 


—ůů—— =- 
IE, D, Ce, B, Id, Ce; Ge, Ge; Ge, Ge. 


292 2 — — — 
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When Flats or Sharps (b, &) are ſet ar the be- 
inning of the Staff by the Cliff, . they alter the 
places for beginning the 5 Notes, by removing the 
r-mitomes (one or both) from their original places; 


o 


Ge, Fi, mE, O, &c. 


An Example when F and C are ſharp. 


Wc flat [b removing its Notes a Semitone lower; 


Wer. When there are no Flats and Sharps, the 
une of Six Bells begins at IE and IA only ; in 
ther Caſes as follows, | 


Be is flar begin the F /A & O. 
hen Be and m arc flat g Tune of 3 Ge & D. 
mA, Be & mE are flat) 6 Bells ar © Ge & Ce. 


Fa is ſharp begin the ( B & IE. 
hend Fa and C are ſharp f Tune of B & Fa. 
Fa, G & C are ſharp/ 6 Bells at CC & Fa, 


An Example when B and E are flat, 


r t, „ N % 6 


Ce, Fi,mE,D, Ce, Be. D, Ce, Be, IA, Ge, Fa. 
Bl E 
' ne" oi 


m A 


It may be a good way to give Learners a Noti- 
on of the Alterations made by Flats and Sharps, 
jn the Diſt4nces of rhe Notes, to divide a Line 
into 12 equal parts (which will do for this pur- 
pole, rho' in ſtrictneſs they ſhould not be all equal) 
as the Line A a is here divided. Provide 8 little 
ſquare Papers with theſe 8 Letters 4, B, C, O, E, 
F, G, a, upon each, one; and place them as on 
the underſide of the Figure, which ſhews their na- 
tural order, and the places of the Semitones be- 
teen B and C, and between E and F. Suppoſe 
| ſhould now fee the order of the Tones and Semi- 
mes when B and E are ſigned flat in the Staff 


thus, E-F*= ro do this, I remove the Papers 


mark'd with B and E, one degree (auſwering to a 
imitonc) lower, or nearer to A; and then the Pa- 
ers will ſtand in order as above the Line, and 
the rwo Semitones are now berween A, B, and 
D, E. In caſe of Sharps, the Letter deſign d to be 
arp muſt be remov d one degree (or twelfth part) 
higher, or nearer to 4. 

Thus may all the Varieties be repreſented to the 
Eye, and the Reaſon of beginning the Six Notes 
45 is directed, be alſo underſtood. 


Of the Quantity of Notes as to Time, 


nd the ſharp [ K] removing them a Semitone 


1, 2, 35 47 55 6. I, 2, 35 45 3, 6. 
FFF 
CEE IRR RAE 

Fa, IE, D, c, B, IA. , 14, Ge, Fa, IE, D. 

I, 2; 3» 4, Ge. 

—— — — — — 
ä SEE EDDA = 


Fa, IE, D, C, &c. 


By the Table above, and theſe two Examples, 
may be underſtood how to place the Six Notes in 
any other caſe of Flats and Sharps, or in other 
Cliffs. The Semztones in all caſes, lie between the. 
zd and 4th Notes of the Six. 


See more, with Application ro Pſa/mody in a 
Treatiſe called, 4 New and Haſie Method to 
learn to ſing by Book ; Printed for V. Reger: 
in Heetſtreet. 


ED © R — 
E DE . 


Beſides the giving to Notes their right Tune 
Vol. II. | 
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ſc] 1 


(according to their places in the Staff of 5 Lines) 
regard is alſo to be had to the Lenyth or Shortneſs 
of Time they are expreſt in, which is known by the 
Figure or Shape of the Character by which they 
are prick d on the Lines. 


The Names and Figures of the uſual Notes in 
reſpect of Time, and their correſpondent Reſts are 
as follows ; 


* 


Breve, Semibreve, Min im, Crotchot, Qua ver, Semiquaver. 
SES ES. 
— 


The Strokes or Marks ſet after each Note are 
called Reſts or Pauſes, and denote a ceaſing or in- 
termiſſion of the Sound for the time of the Notes 
they arg join d to. 


Tie 


- 
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— 


.... 
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The ſame Directions will ſerve tor the follow- 
ing Notes ſet in the Baſs Cliff, and therefore I 
ſhall only ſer down the Notes. 


1, 2, 3» 4» 3, 6. . Re © 
EE ne ns 


LA, Ge, Fi, IE, D, Ce. IE, D, Ce, B, IA, Ge. 
1/t. Bar 24. Bar. 


. „ G 
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JA, G, Fs, IE, D, Ce. 


3d. Bar, . 


1 2 3» 4% 3, 6. 6, 1 3. , I 


——ů —„—p 2 — — —1 8 
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E, D, Ce, B, IA, Ge. Ge, IA, B, Ce, D, IE. 
ath. Bar, '5th. Bar. 


- — 
© — 
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I, 2, 3, 4, 3, 6. 6, 3, 4, 3, 2, I, 


JA, Ge, Fa, IE, D, Ce. Ce, D, IE, Fa, Ge, IA. 
6th, Bar. 7th. Bar. 


Examples of riſing and falling the Voice by L 
in the Treble Cliff. 


1, 2, 3, 4, 55 6. 1, 2, 33 I, 33 3. I. 
8 == — 


E, D, Ce, B, IA, Ge, IE, D, Ce; IE, Ce; Ce, IE. 
if. Bar, 2. 


EO 1 
I,, 2, 3, 45 1, 43 4, I. I, 2, 2, 4» 53 
== LET — —.——.—9.— 


E, D, Ce, B; IE, B; B, IE. 1E, D, ce, B, Id; 
3. 4+ 


1, 33 57 1. I, 2, 3. 4s 5. 6; I, 63 6, 1. 
ER === . —— ==} 


oo — 2 — . — — — — 


IEA; IA, E. IE, D, ce, B, IA, Ge; IE, Ge; Ge, E. 
5. 


I, 2, 3, 4 $, 6 ud 6, 5, 45 2, hy 


— — —  _ _ —_ 
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IE, D, Ce, B, IA, Ge. Ge, IA, B, ce, D, E. 


6 8 4- 


EE _=== 
Ge, LA, B; Ge, B; B, Ge. Ge, IA, B, Ce; 
8 


Ge, Ce; Ce, Ge. Ge, IA, B, Ce, DO; Ge, D; O, Ce. 
9. 


* — — ——— — — 
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Ge, IA, B, Ce, D, IE; — IE; IE, Ge. 


| like manner proceed to the fo 


In the firſt Bar, ſing the 6 Notes in order. 1 
the 2d Bar, ſing only the 3 firſt two or 
times, then skipping the ſecond Note D, fing (2 
Ce ſeveral times, and then "IR Ce, E. |, 

lowing Bars, A 
ing the Notes in each Bar as they are prickd, l 
— nave learnt to raiſe and fall the Voice by 6 
eaps there ſer down. 


„ % & 4+ % (. : 


- a_ — — „„ — . 
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IE, D, ce, B, Id, Ge. Ce, B, 14, Ct, 
. 12, 


5559 — === 


== = r 
IA, Ge, Fa, IE, D, Ce; Ce, Ce; Ce, Ce. 


In the 12th Bar, ſing the 6 Notes, and in ſing 
ing hold Ce the 3d Note, ſomewhar longer the 
the reſt, the better to hit ir in beginning afterwy; 


at that Note: Then in the 12th Bar begin ar (; 


and repeat Ce, B, JA, Ge, ſeveral times, and thy 
going 2 ſteps back, ſing Six from 1A to Ce below 
which will be an Odave to the Note Ce above. 


Examples of raiſing and falling the Notes by Lea 
in the Baſs Cliff, 


by 2, 3, 4, * 6. J, 2, 33 I, 3; D. 1 I, 
EEEESEEEEESSE 


W_ — — — 236ͤ 


E, D, ce, B. 14, Ce. IE, D, ce; IE ce; ce It 
1. Bar. 2. 


I, 2, 3, 43 1, 43 4, 1. 1, 2, 3, 4; 5; 


2 —— 
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IE, D, ce, B; IE, B; B, IE. IE, D, Ce, B, Id; 

- 3, 4 


I, 2 1. 1, 2, 3, 4. 5, 63 8, 6; 6, 1. 


. 
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IE, IA; IA, E. IE, D, Ce, B, LA, Ge; IE, Ge; Ge, E. 
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4, Ge, L, IE, D, Ce. Ge, Fa, IBE, D, Ce, Ge, Fa, mE, O, &c. 
11. 12. 


EEE == An Example when F and C are ſharp. 


— S — 


IE, D, Ce, B, Id, Ge; Ge, Ge; Ge, Ge, 


| I, 2, 3, 4» 3, 6. I, 2, 3, 4» 3, 6. 
When Flats or Sharps (b, Y are ſet at the be- == — -t 
inning of the Staff by the Cliff, they alter the | S == == 
aces for beginning the 6 Notes, by removing the Fa, IE, D, C, B, IA. B, 14, Ge, Fa, IE, D. 
bemſtones (one or both) from their original places; 
he flat [b] removing its Notes a Semitone lower; ; 
nd the ſharp [KJ] removing them a Semitone 3» 4 Ce. 
iger. When there are no Flats and Sharps, the —— 
une of Six Bells begins at IE and /A only; in 
tler Caſes as follows, | Fe, IE, D, C, &c. 


Be is flat begin the LA & D. 
— 1 & * fo — = by — —— 2 By the Table above, and theſe two Examples, 
: may be underſtood _ to place the Six Notes in 
. : te, | any other caſe of Flats and Sharps, or in other 
tes? 7 oP re ſharp VTone of — Fa, | Cliffs. The Semitones in all caſes, lie between the. 
, G&C are ſharp/ 6 Bells at CC & Fa, 3d and 4th Notes of the Six. 


An Example when B and E are flat. See more, with Application ro Pſal/mody in a 
Treatiſe called, 4 New and Haſie Method to 
learn to ſing by Book ; Printed for V. Rogers 
— in Fleetſtreee, 


ER 
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It may be a good way to give Learners a Noti- (according to their places in the Staff of 5 Lines) 
on of the Alterations made by Flats and Sharps, | regard is allo to be had to the Length or Shortneſs 
in the Diſt4nces of the Notes, to divide a Line | of Time they are expreſt in, which is known by the 
ito 12 equal parts (which will do for this pur- | Figure or Shape of the Character by which they 
pole, rho* in ſtrictneſs they (ſhould nor be all equal) | are prick'd on the Lines. 

as the Line A a is here divided. Provide 8 little 
{quare Papers with theſe 8 Letters 4, B, C, D, E, | The Names and Figures of the uſual Notes in 
F, G, a, upon each, one; and place them as on | reſpect of Time, and their correſpondent Rells arc 
the underſide of the Figure, which ſhews their na- as follows; 

tural order, and the places of the Semitones be- 4 


rween B and C, and between E and F. Suppoſe 
| ſhould now fee the order of the Tones and Semi- Breve,Semibreve, Minim,Crotchot,Quaver,Semiquarer. 


tone: whey B and E are ſigned flat in the Staff — 1 — 2 — pore 
thus, kr to do this, I remove the Papers EEE SEES 
wark'd with B and E, one degree (auſwering to a „ 9 
bemitonc) lower, or nearer to A; and then the Pa- 
ters will ſtand in order as above the Line, and The Strokes or Marks ſet after each Note are 
-q wo Semitones are now between A, B, and called Reſts or Pauſes, and denote a ceaſing or in- 
E. In caſe of Sharps, the Letter deſign d to be termiſſion of the Sound for the time of the Notes 
harp mult be remov'd one degree (or twelfth part) | the arg join d to. 
higher, or nearer to 4. / 
Thus may all the Varieties be repreſented to the 
Eye, and the Reaſon of beginning the Six Notes 
45 is directed, be alſo underitood. 


Of the Quantity of Notes as to Time, 


Beſides the giving to Notes their right Tune 
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; The Proportion of the foregoing Notes, one to 


the other, is expreſt in this Scheme. 
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One Breve is equal in Time to two Semibreves ; 
one Semibreve to two Minims; one Minim to two 


tchets, KC. © 
cl When a Prick (.) is ſer after any Note, it in- 


creaſes its Quantity half as much more. So ( 
is equal in Time to (99) a Semibreve and Minim. 
A prick d Minim ( 1 is equal in Time to (lt) 
a Minim and Crotchet. | 

If the words one, two, three, four, be pro- 
nounc'd in a reading Tenor, the time of pronoun- 
cing each Syllable may be accounted the Meaſure 


or Time of one Crotchet ; and conſequently. one, 
two, gives the Time of a Minim; one, two, three, 


of a prick'd Minim ; one, two, three, four, of a Se- 


mibreve. 
This may ſuffice for an Entrance, referring the 


Reader to Books for farther Information, 


Of Singing in different Cliffs. 


The difference of Cliffs is what doth perplex 
Learners. They who can ſing in the Treble Cliff, 
are at a loſs when they come to the Tenor or Baſs 
Cliffs : I will therefore here give a Table; where- 
in all the uſual Cliffs (or Poſitions of them) are ſo 


compar d and order'd, that he who can fing readi- 


y in one Cliff may ſing in any other in the Table. 


| * Table whereby all the nſual Cliffs may be reduc d 


to any one Cliff deſir d. 
* 


EEE 


II. ä 
EE i 
I 


5 
=== 8 = 
1 j= 


IV. 
PE 


- 


e 


e 


B 


This Table, conſiſting of 7 Staves or Clagy 
contains in each Claſs all thoſe ( uſual) Cl 
wherein the Semitones lie in the ſame places of 
Staff; and conſequently whar is prick'd in 
Cliff, may be ſung (or play'd) as fi were rid. 
in any _ _ of — ſame Claſs, 

E. G. Suppole a perlon hath learnt to fing i 
Treble Cliff only, and would ſing Notes — 
the Tenor Cliff on the middle Line with F N, thy 


= ler him look for this Cliff in the Table a; 
e will find it in the ſecond Claſs, where, at y, 
beinning is &b= that is, the Treble Cliſf wig 
B flat, If he therefore ſing the Notes as if | 


were in the Treble Cliff with B flar, he'll ſing they 
true as if he had underſtood the Tenor Cliff, 


| Ge, 14, B, Ce, D, IE, Fa, Ge. 
Examp, Ness 8 28 


Fd, Ge, IA, Be, Ce, D, IE, Fi. 


In this Example, the Cliff at the beginning d 
the Staff, is that to which the Notes are-prick{ 
and the Names (as in the Tenor Cliff) are ſet x 
bove them. Ar the End is ler the Treble Clif, i 
which the Notes may be ſung, and their Name 
(as accounted in the Treble Cliff) as ſer under, 


Dr. Walls, in Phil. Tranſact. N. 243, takes im 
Conſideration the ſtrange Reports we have of th 
Power of the Ancient Muſick ; and tho' he judgs 
they are in a great degree Hyperbolical, if nc 
Fabulous; yer he thinks roo that ſome accour 
may be given of the great Effects it's ſaid to hat 
had, from theſe Conſiderations. 

1, That Muſick was then, if not new, a rm 
Thing ; Which the Ruſticks, on whom it is repor: 
ed ro have had mighty effects, had ſcarce eve 
heard before; and on ſuch, a little Muſick will d 

rear Feats z as we find at this day a Fiddle ori 
| agpipe bar at a Country Morice Dance, 

2. Their Muſick was much more Simple ar 
Plain than Ours now: They had no Conſorts d 
2, 3, 4, or more Voices or Parts; but one fing|: 
Voice or Inſtrument a- part; which to a rude Eat 
is much more taking than compounded Muſick: 
That nor exceeding their Capacity, whereas Thi 
confounds them quite, and is by no means diſtin- 

iſhable by them, ſo as to affect them with the 

rmony ot its Parts. 

3. Muſick, with the Ancients, was of a much 
larger extent than what we now call by that Name; 
for Poetry and Dancing (i. e. comely Motion) were 
then accounted parts of Muſick when it had arriv'd 
ro ſome degree of Perfection. And we ſee that 
Verſe of it ſelf alone, if in good Meaſure, and mo- 
ving Words, and this ſer to a Muſical Tune, ſung 
by a decent agreeable Voice, accompanied with 
ſoft Inſtrumental Muſick only, if with any; 1. e. 
ſuch as doth not drown or obſcure the emphatical 
Expreſſions (like what we call Recitative Muſick, 


tho I doubt not more juſtly managed; for I * 


M Us 


* 
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.- lame Tone did not ſerve with them for ma- 
ing Love, Fighting, and delivering Letters) will 
ork ſtrangely upon the Ear, and move all the Af- 
-ions ſuitable to the Tune and Ditty, eſpecially 
farrended with a Geſture and Action ſuitable; for 
ve ſee that ſuitable Action alone doth on the Stage, 
ive great life and force ro words; and there- 
Ore all this together might eaſily operate very 
rongly on the Fancies and Affections of Ordinary 
cople not uſed to ſuch kind of Treatments: For 
the deliberare Reading of a Romance (when 
xell penn d) will produce Mirth, Tears, Joy, 
rief, Piry, Wrath or Indignation ſuitable ro the 
eſpective Intents of ir, much more would it do, 
accompanied with all theſe Attendants. 
4. If it be ask d, why may not all this be done 
zow 2 I anſwer, no doubt it may: if the Addreſs 
de made in proper Words, empharically ſpoken, 
nd in juſt Meaſures, with moving Arguments, 
rronounced by an agreeable Voice, and attended 
ith a decent Geſture, and not drown'd by roo 
nuch Muſick, or over acted by apparent Affecta- 


ion. 

5. We ſhould underſtand alſo, that the uſual 
Deſign of what we new call Myſick is very diffe- 
ent from that of the Ancients; for that which we 
il ſo, was bur with them the Harmonick, i. e. 

but one part of their whole Mufick, which con- 
ited of Words, Verſe, Voice, Tune, Inſtrument 
nd Acting. 

6. When Muſick arriv'd to good Perfection it 
as applied by the Ancients to the exciting this or 
at particular Affection, Paſſion or Temper of 
ind; the Tunes and Meaſures being ſuitably ad- 
ted to ſuch — 2 whereas thoſe are now al- 

noſt quite neglected in pur preſent Muſick; the 
hief Deſign being now to pleaſe the Ear, when 
by a (weer mixture of different Parts and Voices, 

vith juſt Cadences and Concords intermix d, a 
rrareful Sound is produced: Bur this only the Ju- 

icious Muſician, or one a good while uſed to 
ſuch Compoſitions and Performances can diſtin- 

uſh, 

7. Tis true, that even this Compound Muſick 
admits of different Characters; ſome is more Brisk 
and Airy, others more Solemn and Grave, as the 
different Subjects do require. But that which is 
moſt proper to excite particular Paſſions or Diſpo- 
ſtions, is ſuch as is more Simple and Uncom- 
pounded ; ſuch as a Nurſes languid Tone lulling 
her Babe to ſleep, or a continued Tale (as in Fre- 
land) or reading in an even Tone; or the oft 
murmur of a little Rivuler running upon Gravel 
or Pibbles inducing a quiet repoſe to the Spirits: 
and on the other hand, the briskneſs of a Jig, &c. 
ma Violin exciring ro Dance; for theſe are more 
perative for ſuch Ends than Elaborate Compoſiti- 
ms of Full Muſick, | 

The ſame excellent Author in N. 249. hath a 
julicious Diſcourſe about the Imperfection of that 
roble Inſtrument an Organ ; where he obſerves, 
Thar each Pipe is deſigned to expreſs a diſtinct 
Hund at ſuch a Pitch, or ar ſuch a determinate 
degree of Gravity or Acuteneſs, i. e. as it is now 
called of Flatneſs or Sharpneſs; and the Relative 
or Comparative Contideratian of the two or more 
ſuch Sounds or Degrees of Flatnels or Sharpneſs 
is the Ground of what we call Concord and Diſ- 
cerd; that is, a ſoft or harſh Coincidence. Con- 
cerning which there was among the Ancient Greeks 


o Sects of Muſicians ; the Ariſtoxenian and Th. 


— But both agreed thus far, that Diateſ- 
ſaron and Diapente do together make up Diapaſon ; 
i. e. a Fourth and a Fifth make up an Eighth. And 
the difference of theſe rwo, of a 4th and a 5th 
they agreed to call a Tone; which we now call a 
whole Note. Such is that in our preſent Muſick of 
la mi; for la, fa, ſol, la, or mi, fa, ſol, la, is a per- 
fect 4th, and /a, fa, ſol, la, mi, or la, mi, fa, ſol, 
la, is a perfect Fifth, The difference of which is 
la, mi ; and this the Greeks called the Diazeutick 
Tone, whick disjoins two Fourths on each fide of 
it ; and being added to cither of them, makes a 
Fifth; which was Thar, in their Muſick from 
Meſe to Parameſe, or in Ours from A to B, ſup- 
poſing mi to ſtand in B fa B mi, which is accoun- 
ted its natural Poſition. | 

Now in order to this Arrſtoxenus and his Follow- 
ers rook that of a 4th, as a known Interval, by the 
judgment of the Ear, and that of a Fifth likewiſe, 
and conſequently that of an Octave, as the Aggre- 
gate of both, and that of a Tone as the difference of 
thoſe Two. And this of a Tue (as a known In- 
terval) they took as a common Meaſure by which 
they eſtimated other Intervals: And accordingly 
they accounred a Fourth ro contain rwo Tones 
and , a Fifth three Tones and u, and conſe- 
quently an Eighth ſix Tones, or five Tones and 
two half Tones; and at this rate our practical 
Muſicians talk of Notes and half Notes at this day; 
ſuppoſing an Octave to conliſt of twelve half 
Notes. 

But Pythagoras and thoſe that follow'd him, not 
taking the Ear alone to be a competent judge in a 
caſe ſo nice, choſe to diſtinguiſh theſe, nor by equal 
Intervals but by due Proportions. And this is fol- 
lowed by Zarline, Kepler, Cartes, and other Wri- 
ters on Speculative Muſick, in this and the laſt Age. 
Accordingly they accounted an Octave to be, when 
the degree of Gravity or Acuteneſs of one Sound to 
another is double, or as 2 to 1. That of a 5th 
when tis Seſquialteral, or as 3 to 2. That of a th, 
when tis Seſquitertian, or as 4 to 3; accounting 
that the ſweeteſt Proportion which is expreſt in the 
ſmalleſt Numbers; and therefore next to an Uniſon 
they accounted the Octave, or of 2 to 1. Then that 
of a 5th, or of 3 to 2, and then that of a 4th, or 
of 4 to 3. And thus that of a 4th and 5th do to- 
= make an $th, for * == ==: Or the 

roportion of 4 to 3, compounded with that of 
3 to 2 is the ſame with that of 4 to 2 or 2 to 1, 
and conſequently the difference of theſe two, which 
is that of a Tone or full Note, is that of 9 to 8; 
for 3) +(=7x: Or if out of the Proportion of 3 to 2 
= take that of 4 ro 3, the Reſult is that of 9 to 8. 

ow according to this Computation tis plain, that 
an Od ave is ſomething leſs than 6 full Notes ; for, 
as hath been demonſtrated by Euclid and ſome 
others fince, the Proportion of 9 to 8 being 6 times 
compounded is ſomerhing more than that of 2 to 1, 


Lo Pane F 31490 


for 23x3x3x7x/=54453% which is more than 


5324345. And this being the Caſe they allow- 
ed to the Diazeutich Tone, la, mi, the full propot- 
tion of 9 to 8, as the unalterable difference be- 
tween the Fifth and the Fourth. All the difficulty 
was how the remaining Fourth, viz. m1, fa, ſol, la, 
ſhould be divided into 3 parts, fo as ro anſwer 
pretty near the Ariſtoxenians rwo Tones and an 
half; and might all together make up the Propor- 
tion * 4 to 3, which is that of a Diateſſaron or 
Fourth, 


Many 
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Many attempts were made to this purpoſe, and middle) between D and c, flarrer than 5 
ſharper than C. | 


according to theſe, they gave Names to the diffe- 
rent kinds of Muſick, viz. the Diatonick, Chroma- 


tick and Enharmonick, with the ſeveral Species or] B mi (which is accounted its natural place); 
sounds of each Pipe are to bear theſe Propori 
The firſt was that of Euclid (which obtained | one to another, viz. 


leſſer diſtinctions under theſe Generals. 


generally for many Ages) and which allows to fa, 
ſol, and to ſol, la, the full Proportion of 9 to 8; 
and thereſore to fa, ſol, la, which we now call the 
greater Third, that of $1 ro 64 ; for AXA, and 
conſequently to that of mi, fa (which is the re- 
mainder to a Fourth) that of 256 to 243 ; for 34) 
#(25% i. e. if out of the Proportion of 4 to 3, we 
take that of 8 1 to 64, the Rejulr is that of 256 ro 
243. To this they gave the Name of A] , that 
is, the Remainder (over and above two Tones.) 
Bur in common Diſcourſe, when we don't aim at 
ſpeaking exactly, nor deſire to be fo underſtood, 
tis uſual to call it an Hemitone or half Note, as be- 
ing very near it; and the other wo whole Notes | 
And this is what Ptolemy calls Diatonum Ditonum, 
(or the Diaronick kind with rwo full Tones.) A- 


gainſt this it is objected, Thar the Numbers of 81 | be ſuppoſed according to this Hypotheſis, to 


to 64, are too great for that of a Ditone or greater 
Third ; which is not harſh to the Ear, bur is ra- 


ther ſweeter than that of a ſingle Tone, whoſe Pro- | each Hemitone, it hath been found neceſſary (if 
portion is that of 9 to 8. And in that of 256 to not miſtake the Practice) ſo to order the 135 
243 the Numbers are yet greater much; where- | containing the 12 Intervals or Hemi tone: wh 
as there are many Proportions (as 4, 5, 2, +) in| their Sounds, as to Gravity and Acuteneſs, ſhall 
ſmaller Numbers than that of 9 to 8, of which in| in continual Proportion (thar is, each to hoy 6 
this Diviſion there is no notice taken, and conſe-| lowing in one and the ſame Proportion) which? 
; : en together ſhall compleat that of the Odi ave or Di 
To rectify this, there is another Diviſion | paſon, or as 2 to 1, whereby ir comes to paſs, U 
thought more convenient; which is Prolemy's Dia- | each Pipes doth not exprels its proper Klan "2 
tonum Intenſum, of the Diatonick kind bur more | very near it, tho ſomething varying from ir: 4.0 
Intenſe or Acute than the other; and this inſtead | this they call Bearing, which is os ether of b 
of two full Tones for fa, ſol, la, aſſigns what we perfection in this noble Inſtrument the Organ, t 
now call a Greater and 4 Leſſer Tone; and this | Top of all. hs 


quently this Diviſion is not the moſt convenient. 


ſeems to have been more tollowed by the nicer 


Muſicians of this and the laſt Age. To fa, ſel, they | ordered as to have their Sounds in? 1 
aſſign the Proportion of 9 to 8, which is their ſ as well as their Bearing ? = in /t proportia 


eater Tone, and ro ſol, la, thar of 10 to 9, which 


they call the /efſer Tone ; and therefore to fa, la, ſick were compoled to the ſame tþ 
the Ditone or greater Third, that of 5 to 4 ; for Greeks call ir, the ſame Mode; : OY 


f= n, and conſequently to mi, fa, which| i 
is remaining of the Fourth, that of 16 to 15. for lt 
4) % (==15 ; that is, if out of that of 4 to 3 you t 


take that of 5 to 4, there remains that of 16 poſitions are made in great variety of Modes, « 
ro 1. _ * | with great diverſity of the Pitch. Mi, is not 4 
Omitting to ſpeak of the other ways of Divi- ways placed in B fa B mi, but ſomerimes in El 
ſion, this is what we now call an Hemitone or | mi, ſometimes in A 14 ue? fl . And ind 1 
half Note in mi, fa: is that of the greater Tone in there is no one of theſe B Pipes has may e. 
the Seat of mi; and i ; 
Only with this Additron, That each of theſe | one of theſe Caſes, — man — 4 
Tones is now, on occaſion, by Flats and Sharps di- der for all the reſt. As for — if mi ber 
vided into Hemitones or half Notes; which anſwers | moved from B fa B mi (by a Flat in b) r [ | 
to what the Greeks called the change of Mood; and | inſtead of the Proportions but now defi v d 60 
which is now done by removing mi to another | muſt be thus ordered. Ws 


fa, ſol ; and / that of the /efſer Tone in el, la. 
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This by the help of Flars and Sharps, as they 
are now called, (dividing each whole Note by its 
greater or leſſer into two half Notes, or ſuch as we 
call ſo.) The whole Octave is divided into 12 Parts 
or Intervals, contained in an Organ between 13 


Pipes; and theſe are commonly called Hemitones | doth quite alter the whole ſer; joe 
or half Netes: Not that each is preciſely an half And the ſame would — - 
Note, but ſomewhat near ir, and ſo called. I ſay] moved from E to A, by another Flat in E: and a. 
by Flats and Sharps, becauſe ſometimes one and gain if removed from A to D, and ſo perpetual, 


lomerimes the other is uſed: As for inſtance, a B 


Flat in O or a Sharp in C, do either of them de- indifferently anſ- as {rho 
ne - ; : y anſwer all the Poſi ho 
note a midling Sound (tho nor preciſely in the not exactly to any) yer 8 __ ro 


According to this, ſuppoſing mi to ſtand in} 
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And ſo in each Oflave ſucceſſively following:! 
if the Pipes in each Octave be fitted to Sound, 
theſe Proportions of Gravity and Acuteneſs it 1 


perfectly proportioned. 
But inſtead of theſe ſucceſſive Proportions { 


. 

> 

. 
* 
4 


It may be ask d, Why may not the Pipes be 
I anſwer, it might very well be ſo, if all My 


n all Compoſitions, mi were always in Bfa Bni 
hen the Pipes mighr be ordered in ſuch Prove: 
ions as I have now deſignd. But Muſical Con 


B F. C K. D F. E. F F. 6 & 4. 1 
fa a ſol W la & mi fa 3312. 
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Where it is manifeſt, that the removal of mi 


ur the Hemitones being made all equal, they do 


others; 
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„ whence it is that the ſame Tune ſtands 
rin one Key than in another. ; 
or can this ever be remedied, but only in 
by making the Imperfection ſomething leſs 
he Interpoſition of quarter or half quarter 
; c. for it hath been long ſince demonſtra- 
chat there is no ſuch thing as a juſt Hemitone 
cable in Muſick (and the like holds for the 
zon of a Tone into any other number of e- 
Parrs) for ſuppoſing the Proportion of a Full 
or Tone to be 4 or as 9 to 8; that of the half 
muſt be, as 4/.9. to the V. 8. that is, as 3 
le 8. or 3 to 24/2. which are incommen- 
dle Quantities: and that of a Quarter Note 
be as *4/.9. to. 8. which is yet more in- 
menſurable. And the like for any other Num- 
equal Parts; which therefore will never fall | 
ith the Proportions of Number ro Number. 

o chat this can never be perfectly adjuſted for 
eys, Without ſomething of Bearing, by mul- 
bing the Pipes. Unleſs tor every Key, or tor 
y different place of mi there be a different Set 
dipes, of which this or that is to be uſed, ac- 
Jing as (in the Compoſition) mi is ſuppoſed to 
tions In rhis or that place. Which vaſt number of 
y (if | 5 for every Otave, would greatly encreaſe the 
13 : ge, and after all, make the whole impracti- 
» AS th e. 
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athors of Note who have treated on this Sub- 


next 

hich; of Muſick. * * 

or O 4 a : 

ils, Rad; Ptolemæi Harmonicorum Lib. III. By 
d, Dr. alis. Oxon. 1682. 470. : 
t: A 07ph11 55 Comment. in Lib. 4. Harm. C. Ptolemet 
of I: atque Manuelis Bryennis Comment. in 3 Li- 


an, 


bros Harmonicos ej uſdem Ptolemei, ( Qui ſoli 
reſtant ex Gracis Muſice Script ibus nondum 
Editi.) G. L. cur J. Halliſii in Folio. 
Syntagma Mvuſice, Treating of Mulick Philoſo- 
phically, Mathemarically and Practically, by 
F. Birchenſha, Elqz. 
Muſica Speculativa «es Mergo'i, Bologna. 1670. 


470. 

Philoſophical Eſſay of Mrſfick. Lond. 1679, 470. 

A Treatiſe of the Natural Grounds of Harmony, 
By Dr-Holder. Lond. 1694. 8 vo. 

An Eſſay to the Advancement of Muſick, By Tho, 
Salmon, M. A. 1572. $v0. 

Marci Me. bomii Antique Muſices Scriptorcs. G. L. 
Amſt. 1652. 

Morle:'s Introduction to Muſich., 

Des Cmtes's Muſick, 

Fo. Cochei Tetrachordon Miſices. 

Cleonidis Mufica. Fol. 

Fabii Stapuicnſis Elementa Muſices. 

Salmon's Theory of Muſick in Phileſ. Tranſ. 
N. 302. 


MUTUUM, in the Civil Law, is a Loan ſim- 
ply ſo called; or a Contra# introduced by the 
Law of Nations, in which a Thing that conſiſts 
in Weight (as ſuppoſe Bullion) in Number, as 
Money; or in Meaſure, as Corn, Wine, Oil, Sc. 
is given to another upon condition that he ſhall te- 
rurn another Thing of the ſame Quantity, Nature 
and Value upon demand. 

So that this is a Contract withour Reward, 
and admirs, properly ſpeaking, of no Recompence. 
And therefore where Ule and Intereſt is agreed 
on, they ariſe from ſume diſtinct particular Argu- 


ment, or by Cuſtom of the Country, 


be 
porta 
NAT 
| My 
IS tie 
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32 AMATION, is the ſame as Diſtreyning or 


taking a Diſtreſs; and in Scotland tis uſed 
or Impounding. 

NASALIS or Rbineus, is a Pair of proper 
luſcles belonging to the Cartilaginous part of the 
ofe; it ariſes fleſhy from the Extremity of the 
Ds Naſi and adjacent part of the Os Maxillare, 
and is inſerted into all the Cartilages of the Ale; 
uſe is to open and dilate the Noſtrils, by put- 
ing that outwards, 

NATIVO habendo, was a Writ that lay to the 
Sheriff, for a Lord, whoſe Villain claimed for his 
Inheritance, run frum him, for the apprehending 
ad reſtoring him to his Lord again. 

NATURAL Hiſtory, is a Deſcription of any of 
e Natural Products of the Earth, Water or Air, 
lach as Beaſts, Birds, Fiſhes, Metals, Minerals, 
fofſiles, together with ſuch Phenomena as at any 
time appear in the Material World; ſuch as Me- 
lors, Ge. 

Some Writers on this Subject are theſe : 


Plinii Hiſtoria Naturals Dalechampii, Gen. 1631. 

Jean, Euſebis Mierembergii Hiſtoria Nature. 
Antw. 1635. 

Mart. Liſter Hiſtoria Conchyliorum, Lond. 1685. 

HM. Hillonghbei Hiſtoria Piſcium. 


NAT 


Ornithologia (ejuſdem Aut horis) five de Avibu. 

Moufettus de Inſetts, Lond. 1634. | 

Garneri Hiſtoria Animalium. 

Guernerus Rolfincius de Vegetabilibus, Jenx. 1670. 
to, 

Martin Liſter's Hiſtoria Animaliym Angliæ. 

Fred. Lackmund. Admirand. Faſſilium Deſcriptiones, 

Swammerdam's Hiſt. Generals Inſeterum. 

G. Piſonis de Re Naturali, &c. Indie Utriuſque, 

F. Fohnſton's Hiſtoria Naturalis, 

Hiſtory of Animals by the Academy of Sciences. 

Plots Natural Hiſtory of 4 — Ls < 


Hiſtoria Naturalis de Terrante. 
Merret's Pinax Rerum Naturalium Anglie. 


NATURE. Beſides the tbree Senſes of this 
Word mentioned in Vol. I. it is ſometimes uſed 
for this vaſt Machine of the Univerſe, the wile 
Production of A/mighty God, confiiting of a great 
number of ſeſſer Machines, every one of which is 
adjuſted by the ſame Wiſdom in Number, Weight 
and Mecalure. 

Laws of Nature, ſigniſie thoſe Laws of Motion 
by which Natural Bodies are governed in all their 
Actions upon one another, and wh:ch they invio- 
lably obſerve in all the Changes that happen — 

the 
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the Natural State of Things. An Account of theſe 
Laws ſee in Motion. 

Sir Iaac Newton at the End of his excellent Op- 
ticks ¶ Lat. Edit.) obſerves, That Univerſal Na- 
ture is very Simple and Uniform in its Operations. 
All the Motions of the Heavenly Bodies are cauſed 
by that Attracting Force, Impulſe or Power which 
we call Gravitation; and which is mutual amongſt 
all thoſe Bodies. All the leſſer Motions of the Par- 
ricles or Corpuſcles of Matter whereby Bodies act 
on one another, are effected alſo, by ſome Attraci- 
ing and Repelling Force; which is mutual and re- 
ciprocal amongſt them. 

The Vis Inertiæ, is a 2 purely paſſive, by 
which Bodies perſiſt in their ſtate of Rett or Mo- 
tion, whereby they receive Motion from others e- 
qual or proportionable to the moving Force; and 
whereby they re/jſt as much as they are reſiſted. 
Bur from this Principle alone there never could 
have been any ſuch thing as Motion, any where in 
the Univerſe. There is a neceſſity of ſuppoſing 
ſome other Principle to be the Origen of Motion, 
and its Conſtitution too: for from rhe various 
Compoſitions of two Motions, tis plain that there 
cannot be always the ſame quantity of Motion in 
the World. For if two Globes, connected toge- 
ther by a ſlender Thread, be ſuppoſed ro revolve 
with an uniform Morion round their common 
Centre of Gravity; and at the ſame time that 
Centre ſhould move on Uniformity alſo in a wy 
Line coincident with the Plane of the Globes Or- 
bits: Then will the Summ of the Motions of thoſe 
two Globes, whenever they happen to be both in 
the Right Line deſcribed by the common Centre 
of Gravity, be greater than the Summ of their 
Motions can be, when they are in a Line at Right 
Angles to that. By which Inſtance tis apparent, 
that Motion j producible and deſtrudtible. But 
from the Tenacity and Attritien of the Particles of 
Fluid Bodies, and the Imbecillity of the Elaſtick 
force in ſolid Bodies, we may conclude, that the 
courle of Nature rends more to the Deſtruttion than 


the Product ion of Motion; and indeed it is conti- 


nually decreaſing, for Bodies that are either ſo 
perfectly hard, or throughly ſoft, as to have no E- 
laſticity, cannot be reverberared back from one a- 


nother, and from their Impenetrability only ir 


would follow that their Motion would ſtop, and 
terminate. If therefore there were any ſuch things 
as the Imaginary Vortexes of Des Cartes, their Mo- 
rion muſt be continually decreaſing, and ar laſt 
mult quite ceaſe. Since therefore Motion is thus 
continually decreaſing in the Univerſe, we muſt 
have recourſe to ſome Active Principles, to encreaſe 


NAV 


Mathematick Learning and Penetration into Un 

verſal Nature) concludes, chat our Perfectly 
moſt Wiſe and Almighty Creator, did in the be 
ginning of the World, create Matter ſo as that jr 
Original Particles, from whence all Corporeal Na 

rures were to arile, were ſolid, firm, impenetrable 
perfectly paſſive and moveable ; and that the, 
were made of ſuch Magnitudes and Figures — 
endued with ſuch Properties, and in that Number 
and Quantity as was proportionable to the Space 
in which they were afterwards to move, in order 
ro the moſt effectual obtaining of thoſe Ends and 
Purpoſes for which they were created. 

And theſe Original Primary Particles being per. 
fectly ſolid, muſt be much more hard and firm 
chan any, Bodies that can be made our of then 
with Pores, hidden Meatuſes or Vacuities inter. 
{perſed; chat is, ſo perfectly hard and firm, tha 
they can never be worn away or diminiſhed : for 
tis not reaſonable to ſuppoſe that there ſhould be 
any Force or Power in the ordinary courſe of Na. 
ture, that can divide that into more parts, which 
God in the firſt Creation of things, hath made one, 
As long therefore as theſe Original Particles te. 
main entire, there may for ever be Bodies made or 
compoſed of them; which ſhall have the ſame 
Nature and Texture : Bur if theſe can be briley 
worn away or diminiſhed, then the Nature of Cor- 
— things which is dependent on theſe might 

e changed. Earth and Water compoſed of «i. 
ther ſuch Particles as have been worn or broken, 
or of their Fragments, could not have at this day, 
the ſame Nature and Texture, that original Earh 
and Water which was compoſed of theſe Particls 
when they were ſound and entire, Wherefore 
that the Nature of Things ſhould laſt, and their 
Natural Courſe continue the ſame; all the chang: 
es made in Bodies muſt ariſe only from the v. 
, ous Separations, new Conjunctions and Motions df 
;theſe Original Particles. For mix'd or compound- 
ed Bodies are broken or deſtroyed, nor by th 
breaking to pieces of their Solid Original Particls, 

bur by ſeparating them one from another, and 
diſpoſing them in thoſe places where they touch 
one another bur in a little part of their Surfac, 

And theſe Original Particles, ſeem not only u 
have in them the Vis Inertie and all thoſe Paſir 
Laws of Motion which neceſſarily ariſe fra 

thence ; but receive alſo Motion continually fron 
certain Active Principles; viz. ſuch as Gravity tht 
| cauſe of Fermentation and of the Coheſion of the 

Parts of Matter. And theſe Principles are not tobe 


conſidered as Occult Qualities which are feignedu 


ariſe from the Specifick Forms of things, but as the 


and preſerve it ; VI, ro ſuch as the Cauſe of Gra- ' Univerſal Laws of Nature by which things them- 
vity and Fermentation: by the former of which | ſelves are formed. For that there are really ſuc 


the Planets and Comets 2 move in their 
Orbits, and Bodies by deſcending gain a great 
Velocity or large quantity of Motion; and by the 


latter, the Heart and Blood of Animals is pre- 


ſerved in Motion and Warmth : The Internal 
parts of the Earth are perpetually getting Hear, 
many Bodies burn and ſhine, Volcanoes and Farrh- 
quakes are produced, and the Sun ir ſelf preſerves 
his Light and Heat, and warms and cheriſhes all 
things: For we find very little Motion in the 
World (except what is voluntary in free Agents) 
but what depends on theſe Active Cauſes. 

So that after well conſidering and underſtand- 
ing theſe things, our admirable Author (whoſe 
Piety and Goodneſs is as eminent as his profound 


[ 


Principles, the various Phænomena of Nature do 
demonſtrate, tho what their Cauſes are hath not 
yet been explained: For to aſſert that the ſever« 
Species of Things are endued with Specifick Occult 
Qualities by which they have a certain force ct 
power in acting, is in reality to ſay nothing. But 
from the Phænomena of Nature to derive two ct 
three general Principles of Motion ; and from thence 
to explain how the Properties and Actions of al! 
Corporeal Things may be deduced from thole 


Principles, would be a very great Progreſs in Na- 
tural Philoſophy, although the Cauſes of thol: 
Principles ſhould be yer undiſcovered. 

NAVAL Architecture. See Shipping. 
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NAVE, in Architecture, ſignifies the main Bo- 
dy of a Church. ; 
NAVEL-STRING. See Umbelical Veſſels. 
NAVIGATION. Books on this Subject are; 
Sir Jonas Moor in 2 Vol. in Quarto. 
Wright's Corrett Errors in Navigation. 
Norwood's Epitome of the Art of Navigation. 
Sturmy's Mariners Magazine. 
Feller's Prattical Navigation, 
Norwoed's Syſtem N His Seaman's Practice. 

of Navigation, J --<=--Companion. 
Phillips's Geometrical Seaman, 
Colſon's Calendar. 
Martin's Art of Navigation. 
Perkin's Seaman's Tutor. 
Eden's Art of Navigation. | 
Treſor de Navigation par M. Blondell, 
Collins's Plain Scale new plained, 
Jones's Navigation, 
Newton's Idea of Navigation and Geography. 
Athinſon's Epitome of Nivigation. 
Hodg ſon's Theory of Navigation demonſtrated. 440. 


1707. 
NEALING of Steel, is heating of it in the Fire 
to a Blood. red- heat and then taking it out and let- 
ting ir cool gently of it (elf. This is done to 
make it ſofter, in order to engrave or punch up- 
on it. 

NEAR, at Sea, when the Conner commands 
the Man at the Helm to ſer the Ship full to Lee- 
ward, his word is No- near! 

NEBULOUS-Stars, ſeen thro good Teleſcopes 
appear to be Clnſters of ſmall Stars; as appears 
by the Obſervarions of Caſſini and Flamſtead. See 
Philoſ. Tranſ. N. 123. ä 

NECYDALUS, the ſame with Nympha, a 
Term uſed in the Natural Hiſtory of Inſects. See 
Nympha. . 

NEIFE, Nativa ; is a Bond-woman. An. 1 E. 
6. 3 and 9R. 2. cap. 2. Bur if ſhe married a Free- 
man ſhe was thereby made free ; and when once 
made free and diſcharged of all Bondage cannor 
be Neife after, without lome {pecial Act done by 
her; as Divorce or Confeſſion in a Court ot Re- 
cord. Nor ſhall a Free-woman be bound by 
taking a Villain to her Husband ; bur their Iſſue 
ſhall be Villains afrer their Father. There was 
alſo anciently a Mit of Neifty whereby the Lord 
_— his Neife ; but all this is now out of 

oors. 

NEWEL, in Architecture, is the upright Poſt 
that the Caſe of winding Stairs turns round about. 

NITRE. See Clark's Natural Hiſtory of Nitre. 
Lond, 1670. in 80. Mr, Boyle's Tratt about the 
Redintegration of Salt Peter. 


NOBLE ; there hath not been any Piece of | 


Gold (or Silver) of this Name coined with us 
ice 9 H. 5, They were firſt coined by E. 3. 
1244. The Noble contained 80 Pence; its half, 
which was then called Obolus 40 d. its 4th part the 
Quadrans or Farthing in theſe days 20 d. 
NOCTURNAL. There are ſeveral ſorts of 
Nournals, of which ſome may be Projections of 
the Sphere; ſuch as the Hemiſpheres or Plani- 
(pheres on the Plane of the Equinoctial; but the 
Seamen uſe only two, and the manner of uſin 
either is the ſame. One of them is firred for the 
Pole-Star and the firſt of the Guards of the Little 
ar; and the other for the Pole-Srar and the 
Guards or Pointers (as ſome call them) of the Great 


: Vol. II. 


The Inſtrument conſiſts of three Parts or Pieces; 
the largeſt of which hath a Handle to hold it by 
when you would ebſzrve; and oppoſite to the 
Handle there is a ſmall Tooth or Point, which (if 
ir be made for the Little Bear) ſtands againſt the 
25th of April; bur if far the Great Bear againſt 
the 17th of February; which are the times of the 
Year when thoſe Stars come ro the Meridian 
at 12 at Night On this bigger Part or Piece then 
are two Circles deſcribed ; the Outermoſt hath 
the Months and their Days, and the Innermoſt 
hath the 24 Hours of a Natural Day; on the 
backſide of this Piece alſo are the 32 Points of the 
Compaſs deſigned, and marked with their initial 
Leiters. 

he ſecond part of the Nocturnal hath two 
Circles deſcribed on it; ef which the outermoſt 
is divided into 295 equal parts, for the Days of 
the Moon's Age; and the innermoſt into 24 Hours: 
and ar the beginning of the Days of the Moon's 
Age, and ar XII, there is a Tooth to be ler to the 
Day of the Month in the upper parr. 

The third part is an Index with a Fiducial 
Edge iſſuing from the Centre; and muſt be fo 
long, that a good part of ir may extend beyond 
the ourermoſt or biggeſt pigce. Theſe three Parts 
are ſo ordered that by 8... of a ſmall hollow 
Braſs Socket they are made to move about the 


Centre of the Inſtruments. See the Fig. annexed. 


The Uſes of this Inſtrument are; 
1. To find the Hour of the Night. 


To do which, ſer the Tooth to the middle part 
of the Day of the Month, and then turning the 
foreſide of the Inſtrument towards you, hold it up 
towards the North and incline the upper part to- 
ward you, till thro' the Hole in the middle you 
can ſee the Pole-Star ; there hold ir faſt, and turn 
the long Index about till by its Edge you can ſee 
either the firſt of the Guards of the Little Bear or 
the Pointers of the Great Bear (according as the 
Inſtrument is n then ſhall the Edge of 
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the Index or Ruler, in the innermoſt Circle of the 
middle parr ſhew you the rrue Hour of the 


Night. 


2. To ſind on what Point of the Compaſs the 
Guards are. * 


— _ 


This will appear on the backſide of the Noctur- 
nal, after you have found the Hour of the Night, 
as above; for the Index will be on the ſame Point 
of the Compals as the Guards really are. 


3. To find at what Hour the Moon will be full 
South on any Day of her Age. 


Seek the Moon's Age in the outermoſt Circle of 


the middle Piece, and then right againſt it in the 
innermoſt Piece, is the Hour required. 
Thus if the Moon be 11 Days old, you will 
find ſhe will be on the Meridian at 8 Hours, 

48 Min, 


NODATED Hyperbola : So Sir I. Newton calls 
a peculiar kind of Hyperbola, which by turn- 
ing round Decuſſates or croſſes ir ſelf. Sce 
Curves, | Þ 

NOMINATION ;*this word as well by the 
Canoniſts as Common Lawyers, is uſcd for a 
Power that a Man hath by vertue of a Mannor or 
otherwiſe, of appointing or naming a Clerk to a 
Patron of a Benctice, ro be by him preſented ro rhe 
Ordinary. 

NORROY, or North-Roy, i. e. the Northern 
King; is the Title of the Third of the three Kings 
at Arms in the Heralds Office. His Province lies 
on the North- ſide of Trent. þ 

NOTARY, is mentioned in 27 E. 3. 1, and 1s 
a Scribe or Scrivener, which makes ſhort Draughts 
of Writings or Inſtruments. Ar this day we call 
him a Notary or Notary Publick, thar atteſts Deeds 
or Writings to make them Authentick in another 
Country; and chiefly in Buſineſs relating ro Mex- 
chants. _ 

NOVATION, in the Civ! Law, is a transfer- 
ring the firſt Obligation given by a Debtor to a 
- Creditor, into another. 

NUMBRING Keds, the ſame with Nepers 
Bones. 

NUMMATA Terre, a Term formerly uſed in 
ſome old Grants, and thought to be the ſame with 
the Denariatus Terre; and is ſuppoſed to be an 
Acre of Land. 

NUTRITION. The Courſe or Proceſs of the 
Aliment in order to the Nouriſhment and Supporr 
of an Humane Body, is thus performed. The 
Meat we eat being groſly divided and ground by 
the Teeth, is in that action mingled with -the Sa- 
{iva, which helps to ferment and dilute ir. I hence 
thro the Oeſophagus or Gullet by the conſtriction 
ob irs Fibres tis thruſt down into the Sromach ; 
where being further ſoftened and ſwell'd by the 


| parts are farther broken and the intimate Cohelicy 
of them deſtroyed, and they divided one from z 
nother, by the perpetual motion of the Coats 1 
the Stomach and by the Muſcles of the Md 
and Abdomen. By this preſſure alſo of the Site 
of the Stomach upon the contained Aliment th 
is thruſt down into the Inteſtines; at its entry in- 
to which it is mix d with the Bile and Pancreaig 
Juice, the one to ſweeten, the other to dilute che 
Chyle. By the Periſtaltick Vermicular motion cf 
the Guts, (ariſing from the Alternate Action 9 
their Spiral and Longirudinal Fibres) and by the 
preſſure of the Diaphragm, and the Muſcles of th 
Abdomen, the grofler parts of the Chyle are det. 
ved downwards to be thruſt out of the Body; 
whi e the finer are ſqueezed into the narrow Of. 
fices of the Latteal Veins, which opens into the In. 
teſtines; from whence in ſlender Channels they 
are carried into the Glands of rhe Meſentery, 
where they receive a fine thin Lympha from the 
Lymphatick Dutts, which further dilates it ard 
{cours its containing Veſſels ; which Veſſels going 
from thole Meſenterick Glands unite into larger 
Channels, and thoſe into till larger, and at lat 
paſs directly into the common Receptacle of the 
Chyle ; which is a kind of Baſon formed for it i 
the union of theſe Lateal and Lymphatick Yel. 
lels. From thence in one Duct it aſcends iny 
the Thorax, and ſometimes dividing abour the 
Hcart, it immediately unites again, and creeping 
along the Guller, it paſles on to the left Subclavim 
Vein, where in one or two Months ir pours in is 
Contents, and there mixes with the poor Vena 
Blood returning from all parts of the Body. And 
thus dorh the Blood receive its Supply and Nou- 
riſument. . 

Bur if you rake Nutrition in the Senſe which 
ſome do, of the Blood nouriſhing the ſeveral pans 
of the Body: Then will that kind of Nutrition 
be performed by a Secretory Du# ariſing from the 
Termination of an Artery, and carrying a ſuitable 
portion cf the Blood to every part to be nouriſh- 
ed; fo that every Point of the Body muſt be the 
Termination of a Secretory Dutt thro' which a pro- 
per part of the Blood is brought in order to ſup- 
ply that part of the Body. 

NYMPHA, in ſuch Inſects as undergo a Trai- 

formation, is the very firſt change of the Erucs 

or of the Vermiculus Prior or Maggot ; or indeed 

as Swammerdam hath proved (in his His Inſedt. ge 

neral. rather the growth and encreaſe of the Eu. 

ca, whereby the Figures of the ſucceeding Animi 

is beginning to be expreſſed by the explication d 

its Members, which before lay involved up in tht 

Eruca (like a Plant ia irs Seed ;) ſo that in reality 

it is only the Animal under that imperfect form 

called the Nympha, the word being taken from 4- 

riſtctle in his Hiſt. Anim, Lib, v. c. 19. where be 

uſes it for the firſt F-udiment of an Inſect. Ibis 

Nympha is ſometimes called Chryſalis, ſometimes 

Aurelia, and ſometimes Necydalus ; all which 


Juices contained in the Glands of the Stomach, its 


Terms ſignifie the ſame thing. 
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this Superſtitious Cuſtom do ſtill remain in North 
Wales, where at the Rails of the Communion 
Table, there is a Tablet or flat Board fixed, to 
receive the-Money, which at moſt Funerals is of- 
fered by the ſurviving Friends, according to their 
own Ability and that of the Deceaſed. Dr. Ken- 
net's Gloſſary. Th : 

OBLIGATION, by the. Civilians, is defined 
to be a Cauſe of Action, and a legal Bond or Tie 
which compells by Action to give or to do ac- 
cording ro the Remap Law. And they divide 
Obligations into Natural, Civil and Mix d: a Na- 
tural Obligation is what ariſes only from meer na- 
rural Equity; and this they diſtinguiſh into Ef- 
feftual and Ineffettual : The former of which, tho 
there is not ground enough for Action by the Ro- 
man Law, yet may bar by Plea or Exception; but 
the latter hath no aſſiſtance from any Poſitive 
Law, but conſiſts meerly in the Conſcience or 
Pleaſure of the Parry, A pure Civil — 
owes its Original or Birth ro the ſtrictneſs of a 
Poſitive Law, without Natural Equity. A Mixd 
Obligation is a Legal Bond, having its ſtrength 
both from Natural and Civil Laws. FN 

OBLIQUE Force, is that whole Line of Dire- 
ction is nor at Right Angles with the Body on 
whom it is impreſt. The Ratio which ſuch an 
Oblique Force to move a Body, bears to a Dire 
or Perpendicular Force, will by this Diagram be 
eaſily underſtood to be always as the Sine of the 
Angle of Incidence is to the Radius. Let 4b be the 
fide of any Body on | 
which an Oblique Force - 
falls, with the Direction 
da; draw dc at Right 
Angles to 4b, a Perpen- 
dicular ler fall from 4 
ro the Body ro be mo- 
ved, and make ad the 
Radius of a Circle. 'Tis 
plain, that the Oblique 
Force da, by the Laws 
of Compoſition and Re- 
ſolution of Motions will 
be reſolved into the two 
Forces dc and 4b; of which dc being parallel to 
a b, hath no energy or force to move that Body ; 
and conſequently d expreſſes all the power of the 
Stroke or Impulſe upon the Body to be moved, 
Bur d b is the Right Sine of the Angle of Incidence 
dab; wherefore the Oblique Force da, to one 
falling perpendicularly is as the Sine of the Angle 
of Incidence to Radius. Q. E. D. 


0 The Seven Antiphones or Alternate Hymns 
of Seven Verſes, Cc. ſung by the Choire 
in the time of Advent, was formerly called O, 
from their beginning with ſuch an Exclamation. 

OATH, in the Law Senſe, is an Affirmation or 
Denial by any Chriſtian of a thing lawful and 
honeſt before one or more that have Authority to 
give the ſame; for the advancement of Truth and 
Right, calling Almighty God to witneſs that his 
Teſtimony is true. Tis called ſometime his Cor- 
poral Oath, becauſe he toucheth with his Hand 
ſome part of the Holy Scripture of the New Teſta- 
ment, and moſt uſually of the four Goſpels 
(whence the Phraſe for lawful Swearing is Sacro- 
ſanttis Tactis Evangeliis.) 

OBEDIENTIA, was anciently uſed as a Term 
for Rent; bur in the Common Law tis taken for 
an Office, or for the Adminiſtration of an Office ; 
and thereupon 

- OBEDIENTIALES, is uſed in the Provincial 
Conſtitutions for thoſe that have the Execution of 
any Office under their Superiors. 

OBIT, fignifies an Office for the Dead or a Fu- 
neral Solemnity: The Anhiverſary of any Perſon's 
Death was allo called an Obit. And in Religious 
Houſes, &c. they had formerly an 

OBITUARY, which was a Regiſter or Calen- 
dar wherein they enter d the Obits or Obirual 
Days of their Founders or Benefactors. 

BLATA; were formerly Gifts made (tho 
properly Offerings) to the King by any of his Sub- 
jects ; and were ſo carefully taken notice of by 
K. John and Hen. 3. that they were enter d in the 
Fine Rolls under this Name of Oblata. 

OBLATE; were the Conſecrated Wafers or 
Hoſts diſtributed ro the Communicants in the 
Maſs or Sacrament of the Altar; and ſometimes 
the cuſtomary Treats in Religious Houſes have 
been called by this Name of Oblate. 

OBLATIONS of the Altar, were Cuſtomary 
Offerings from the Pariſhioners to their Prieſt, 
which were ſolemnly laid upon the Altar; of 
which the Maſs or Sacrament Offerings were 
uſually 3 Pence ar Chriſtmaſs, 2 Pence at Eaſter, 
and a Penny ar the rwo other principal Feaſts. 
The Cuſtomary Dues alſo for Sacramentalia or 
Chriſtian Offices, were comprehended under this 
Title; and alſo all little Summs for ſaying Maſles 
for the Souls of Perſons deceaſed. 

OBLATIONES Funerales, were the Soul Scent 
or Offerings ro expiate the Omiſſions or Defaults 
of the Party deceaſed in paying Tythes or other 
kccleſiaſtical Dues : Ar firſt this was an Oblati- 


b 


— 


on at the Funeral, and was often the beſt Horſe of 
the Defunct, led before the Corps, and delivered 
at the Church-Gate or Grave for the uſe of the 
Pariſn-Prieſt. 

To this Cuſtom we owe the Original of Mor- 
tuaries. If the Corps were buried any where elſe, 
the Offerings were due to the Pariſt-Prief where 
the Party died. | 

Ar the Burial of the Dead, it was a Cuſtom 
for the ſurviving Friends to offer liberally at the 
Altar, for the pious uſe of the Prieſt, and the good 
eſtate of on * departed; and the Reliques of 

ol. II. 


— 
o 


OBLIQUITY of the Ecliptick. Tis well 


known thar the Plane of the Terreſtrial Equator 
is inclined to that of the Ecliprick in an Angle of 


23 Degr. 30. Min. or rather more accurately 
23%. 29. And this Angle (allowing for a very 
ſmall Nutation of the Earth's Axis, which tho' ne- 


ceſſarily deducible from the Principles of the New- 
tonian Aſtronomy, need not here be conſidered) 


hath always yet continued the ſame : As any one 
may find if they will on the two Solſtitial Days 


obſerve the Sun's Meridian Altitudes and then 
freeing them from Refractions, Parallax, Oe. 


5 F 2 ſubſtract 
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ſubſtract the Winter from the Summer Altitude; 
for then half the difference between them will be 
found to be 235%. 29'. tae Quantity of the Angle 
of the Inclination or Obliquity of the Ecliptick to 
the Plane of the Equator. 

OBOLUS, tho now taken to ſignifie our Half- 
penny, anciently ſignified the half Noble. The 
Noble or Floren being called a Penny, and its 
quarter part a Farthing : And indeed in the old 
Hiſtories and Accounts of Coin you are to under- 
ſtand by the word Denarius, the whole Coin, be 
ir Angel, Rial, &c. and by Obolus its half; and by 

vadrans its fourth part. | 

OBSERVATION. The Seamen call an Ob- 

- ſervation the taking the Sun or any Stars Meridian 
Altitude, in order thereby to find their Latitude; 
and how they do this you will find under that 
word : And they call finding the Latitude by the 
name of Working an Obſervation. 
OCCIPITO-Frontals, is a Muſcle of the Skin 
of the Occiput and Os Frontalis, which is uſuall 
called Occipitals ; it ariſes fleſhy from the Trant- 
verſe Line of the Occiput, oppolite to part of the 
| ſuperior Termination of the Maſtoidus, and part 
of the beginning of the Trapezius next it, and 
then tendinous from the reſt of the Line back- 
wards, ariſing after the ſame manner on the other 
fide ; from thence ir goes ſtrait up, and ſoon be- 
comming all Tendinous, it covers the two Parie- 
tal Bones, and the O Squammeſa above the Tem- 
poral Muſcles, its outer Edge being faſtened to the 
Os Fugale on each fide. This broad Tendon near 
the Coronal Suture grows fleſhy, and deſcends 
with freight Fibres as low as the Muſculs Orbicu- 
lares. It is inſerted into the Skin at the Eye- 


brows having ſent down berween them a narrow. 


fleſhy Slip or Elongation which is continued over 
the Oſſa Naſi, as far as its Cartilaginous Parts, 
where its Fibres run off on each ſide, and termi- 
nate in the Skin above the Muſculus Naſi proprius. 
When this Digaſtrick Muſcle, which covers all 
the uper part of rhe Scull like a Cap, acts, it pulls 
the Skin of the Head backwards, and at the lame 
time draws up and wrinkles that of the Forehcad, 
and is antagonized by the Corrugator. 
OCCUPANCY, in the Civil Law, is the poſ- 
ſeſſion of ſuch things as at preſent belong to no 
private Perſon, bur however are capable ro be 
made ſo; as by ſeizing or raking of Spoils in War, 
of things wild by nature, as Birds and Beaſts for 
Game, Sc. or by finding things before undiſco- 
vered, or truly loſt, or loſt by their proper Ow- 


ners. 
OCCUPIERS f Walling, are certain annual 
Officers in the Cheſhire Salt-works who fee right 
done between Lord and Tenant and all perſons 
concerned ; they appoint alſo how many Houſes 
ſhall work at a time, Sc. and order a Cryer to 
proclaim the time of kindling the Fires, Sc. See 
Salt. 
OCEAN, is the vaſt Collection or Union of 
all the Seas which coinpaſs round the whole Earth, 
and in which the two great Continents of Europe, 
Aſia, and Africa on one ſide of the Northern, and 
Southern America on the other, are but like two 
large Iſlands. This great and univerſal Ocean, is 
ſometimes by Geographers divided into 3 parts; 
as 1. The Atlantick and European Ocean, lying be- 
tween part of Europe, Africa and America. 2. The 
Indian Ocean, lying between Africa, the E. Indian 
Iſlands and New Holland. 3. The great South Ses 
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or the Pacifick, Ocean, which lies between the p;. 
lippine Iſlands, China, Fapan and New Holland 4 
the Welt, and rhe Coaſt of America on the Eat 
Sometimes alſo with regard to Europe, they ca 
that the Hyperborean Ocean which encloſes it 7 
the North; and that which encloſes it on «4, 
Weſt, the Weſtern Ocean, That Sea which al 
cloſes Aſia on the North and Eaſt is often calls 
the Tartarean, and ſometimes the Chineſe Ocean 
and on the South Aſia is bounded by three Coal 
which are called the Indian, Perſian and Arabia 
Ocean, Alſo the great Sea on the Eaſt of Africa, ; 
called the Oriental Ocean, as is alſo that vaſt 01 
which encloſes America on the Eaſt. | 
 OCTAVES, in old Engliſh the Ura's, wen 
eight Days after any eminent Feſtival ; and ſuc; 
Feſtivals are enumerated in the Laws of Edna; 
the Confeſſor. | 
OCTO Tales. See Tales. 
— ODIO and Aria, was an old Writ mentions 
in rhe Stature of Weſtminſter 1, and made 3 E. 
cap. 11. Ir was directed to the Sheriff, to enquir 
whether a Man committed to Priſon for a uſp 
cion of Murder, be committed on juſt Cauſe, a 
only upon Malice: if the latter were the Cauſe 
then another Writ came to the Sheriff to Bail hin, 
But now this courſe is taken away by 28 E.; 


cap. 9. 
OECONOMICUS, was formerly uſed for th 
Executor of a laſt Will and Teſtament, as the Per. g 


ſon who had the Oeconomy or Fiduciary di 
of the Deceaſed's Goods. ; FROeg 

OFFERTORIUM, formerly was uſed for : 
Peice of Silk or fine Linen, to receive and wry 
up the Oblations or occaſional Offering in ay 
Church. 

OGEE, Ogive, and as it is oſten written 0.— 
G---- is a ſort of Moulding in Architecture, co. 
liſting of a Round and a Hollow. Vitruviu maks 
ir two quarter Circles. Scamoz i and ſome other, 
make the Arches flatter, Tis almoſt in the for 
of an S, and is the ſame with what Vitruviis call 
Cima. Cima reverſa is an O---- G---- with th 
Hollow downwards, as ſome define ir. 

OLERON Laws, are ſo called becauſe mad: 
when K. Rich. I. was there (i. e. at Oleron, a 
Illand in the Bay of Aquitain in France) they har 
reſpect ro Maritime Affairs. 

OPACITY. Sir 1/. Newton, Opticks, Book 1 
ſhews that the Opacity of all Bodies ariſeth fron 
the multitude of Reflections cauſed in their Inter 
nal Parts: And he ſhews alſo, that between the 
parts of the Opake and coloured Bodies there ar 
many Spaces either empry or repleniſhed wit 
Mediums of other Denfities ; and he ſhews tht 
true or principal cauſe of Opacity to be this di 
continuity of their Parts ; — ſome Opal 
Bodies become tranſparent by filling their Pore 
with any Subſtance of equal or almoſt equal den- 
firy with their Parts. Thus Paper dipp'd in Water 
or Oil, the Oculus Mundi Stone ſteep d in Water, 
Linnen Cloth oil'd or varniſhed, and many other 
Subſtances ſoaked in ſuch Liquors as will in- 
rimately pervade their little — become by 
that means more tranſparent than otherwiſe; a8 
on the contrary, the moſt tranſparent Subſtances 
may, by evacuating their Pores or ſeparating theit 
Parts, be render d ſufficiently Opake ; as Salts or 
wet Paper, or the Oculus Mundi Stone by being 
dried, Horn by being ſcrap'd, Glaſs by being pou. 


der d or flaw'd, Water by being form d into 


Bubbles, 
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\bbles, either alone in the form of Froth, or by 
[king it together with Oil of Turpentine, or 
me Other convenient Liquor with which it will 
ot perfectly incorporate. 
Bur however to render Bodies Opake and co- 
arcd, their Interſtices muſt not be leſs than of 
me definite bigneſs ; for the molt Opacous Bodies 
at are, if their Parts be ſubtilly divided (as when 
lerals are diſſolved in Acid Menſtruums) become 
tfectly tranſparent. And on this ground it ap- 
ars, why Water, Glaſs, Salt, and ſome Stones 
re Tranſparent, for they are as full of Pores and 
rerſtices as the Bodies are; but yer their Parts 
d Interſtices are too ſmall to cauſe Reflections 
their common Surfaces : Wherefore white Me- 
s become Opake not from their Denſity alone, 
ut from their Parts being of ſuch a bigneſs as fits 
em to reflect the White of the firſt order. And 
he ſhews, that the White of the firſt Order is 
de ſtrongeſt which can be made by Plates of 
anſparent Subſtances, ſo it ought to be ſtronger 
the Denſer Subſtances of Metals than in the 
arer ones of Air, Water and Glaſs. And he thinks 
ar Metallick Subſtances of ſuch a thickneſs as 
ay fir them to reflect the White of the firſt Or- 
er. may by reaſon of their great Denſity reflect 
| the Light incident upon them, and ſo be as O- 
eeand Splendent as tis poſſible for any Body to 
. See Colours. 
OPENING of the Trenches ; is the firſt break- 
g Ground of the Beſiegers, in order to carry on 
heir Attacks againſt the Town. The difference 
rween this and carrying on the Trenches is, that 
is only the beginning of the Trench: It is be- 
n by a ſmall Foſs or Ditch which the Pioneers 
ake in the Night on their Knees; uſually about 
Musket- ſnot from the place, bur if there be no 
jollow nor riſing Ground to favour them, they be- 
Win farcher off. This ſmall Foſs is afterwards en- 
arged by the next Pioneers which come behind 
he firſt ; and ſo tis dug deeper by degrees till it 
be about 12 Foot broad and 5 Foot deep. The 
arth that is dug out is thrown up as they go a- 
long, and ſerves for a Parapet to ſave them from 
the Fire of the Town. The place where the 
as are open'd is called 'the End of the 
Trench, 

OPPOSITE Se#:ons, If a Cone be cut by a 
Plane thro” its Vertex, and afterwards by a ſecond 
Plane parallel to the former, this latter Plane pro- 
duced thro the oppoſite Cone, will there make the 
oppoſite Sections. See Conch Sections. 

OPTICK Pyramid, is made by Rays coming 
from the ſeveral Angles of the Superficial Baſe of 

: any Object, and united in 
O a Point in the Eye of the 
Spectator. Thus if ABC 
D E be the Baſe of the Eye 
in O, the Optick Pyramid 
is OA BC DEO. And 
when the Baſe is a Right 
Line, as ſuppole A E or 
O D, then the Friangle 
O AE or OCD is called 
the 


OPTICK Triangle, as 

C the Angle AOEor COD, 
is called the Oprick Angle. 

OPTICKS, taken properly and fimply, is that 

Science which teaches the Properties of Direct Vi- 

lien; bur in a larger Senſe it may comprehend 


the whole Doctrine of Light and Colours, and all 
the Phænomena of viſible Objects. In this large 
Senſe our Incomparable Sir J. Newton calls his 
Book of Light and Colours, Opricks ; and from 
rhence the following brief Introduction to this 
Science is taken. 


DEFINITIONS. 
IG FIA I 


By the Rays of Light I underſtand its leaft Parts, 
and thoſe as well Succeſſive in the ſame Lines as Con- 
temporary in ſeveral Lines. For it is manifeſt that 
Light conſiſts of Parts both Succeſſive and Con- 
temporary; becauſe in the ſame place you may 
ſtop that which comes one Moment, and ler pals 
that which comes preſently aſter; and in the ſame 
time you may ſtop it in any one place, and ler it 
paſs in any other. For that part of Light which 
is ſtopt cannot be the ſame with that which is ler 
paſs. The leaſt Light, or part of Light, which 
may be ſtopt alone without the reſt of the Light, 
or propagated. alone, or do or ſuffer any thing a- 
lone, which the reſt of the Light doth not or ſuf- 
fers not, I call a Ray of Light. 
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Refrangibility of the Rays of Light, is their Diſ- 
pcſition to be refracted or turned out of their Way in 
paſſing out of one tranſparent Body or Medium into 
ancther, And a greater or leſs Refrangibility of 
Rays, is their Diſpoſition to be turned more or leſs 
out of their Way in like Incidences on the ſame Me- 
dium. Mathematicians uſually conſider the Rays 
of Light to be Lines reaching from the luminous 
Body to the Body illuminated, and the refraction 
of thoſe Rays to be the bending or breaking of 
thoſe Lines in their paſſing out of one Medium in- 
to another. And thus may Rays and Refractions 
be conſidered, if Light be propagated in an inſtant. 
Bur by an Argument taken from the Æquations of 
the times of the Eclipſes of Fupiter's Satellites it 
ſeems that Light is propagated in time, ſpending 
in its paſſage from the Sun to us about Seven Mi- 
nutes of time: And therefore I have choſen to de- 
fine Rays and Refractions in ſuch general terms as 
may agree to Light in both caſes. 


DEFIN. III. 


Reflexibility of Rays, is their Diſpoſition to be 
turned back, into the ſame Medium from any other 
Medium upon whoſe Surface they fall, And Rays 
are more or leſs reflexible, which are turned back 
more or leſs eaſily. As if Light paſs out of Glaſs 
into Air, and by being inclined more and more to 
the common Surface of the Glaſs and Air, begins 
ar length to be totally reflected by that Surface; 
thoſe ſorts of Rays which at like Incidences are re- 
flected moſt copiouſly, or by inclining the Rays 
begin ſooneſt to be totally reflected, are moſt re- 
flexible. | 


DEFIN. IV. 


The Angle of Incidence, is that Angle which the 
Line deſcribed by the incident Ray contains with the 
Perpendicular to the reflecting or refrating Surface 
ar the Point of Incidence, Dn 
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DEFIN. V. 


The Angle of Reflexion or Refract ion, is the Angle 
which the Line deſcribed by the reflected or refratted 
Ray contained with the Perpendicular to the reflet- 
ing or refracting Surface at the Point of Incidence. 


DE FIN. VI. 


The Sines of Incidence, Reflexion, and Refrattion, 
are the Sines of the Angles of Incidence, Reflexion, 
and Refraction. 


DEFIN. VI. 


The Light whoſe Rays are all alike Refrangible, 1 
call Simple, Homogeneal and Similar, and that 
whoſe Rays are ſome more Refrangible than others, J 
call Compound, Heterogeneal and Diſſimilar, The 
former Light I call Homogeneal, not becauſe I 
would affirm it ſo in all reſpects ; bur becauſe the 
Rays which agree in Refrangibility, agree ar leaſt 
in all thoſe their other Properties, Which I conſi- 
der in the following Diſcourle. 


DEFIN, VIII. 


The Colours of Homogeneal Lights, T call Prima- 
ry, Homogeneal and Simple ; and thoſe of Heteroge- 
neal Lights, Heterogeneal and Compound. For theſe 
are always compounded of the Colours of Homo- 

1 as will appear in the following 
cOurle. 


. 
1 
The Angles of Incidence, Reflexion, and Refratti- 


on, lie in one and the ſame Plane. 
A X. IL 


The Angle of Reflexion is equal to the Angle of 
Incidence. 


A X. III. 


If the refracted Ray be returned direly back to 
the Point of Incidence, it ſhall be refracted into the 
Line before deſcribed by the incident Ray. 


A X. IV. 


Refraction out of the rarer Medium into the den- 
er, is made towards the Perpendicular ; that is, ſo 
that the Angle of Refrattion be leſs than the Angle 
of Incidence. 


AX. V. 


The Sine of Incidence, is either accurately or very 
nearly in a given Ratio to the Sine of Refrattion, 


Pe 


of the red Light is to the Sine of its Refractia 
4 to 3. If our of Air into Glaſs, the Sines a 
17 to 11, In Light of other Colours the 8. 
have other Proportions : but the difference i; 
little that it need ſeldom be conſidered, 


P 


Suppoſe therefore, that RS repreſents the $y 
face ot ſtagnating Water, and C is the point of | 
cidence in which any Ray coming in the Air 
A in the Line AC is reflected or refracted, an | 
would-know whether this Ray ſhould go after 
flexion or Refraction : I erect upon the Surfaces 
the Water from the point of Incidence the Perye: 
dicular CP and produce it downwards to Q, a 
conclude by the firſt Axiom, that the Ray af 
Reflexion and Refraction, ſhall be found ſons 
where in the Plane of the Angle of Incidea 
ACP produced. I ler fall therefore upon i 
rpendicular CP the Sine of Incidence A 
and if the reflected Ray be defired, I produce A) 
to B, ſo that DB be equal ro A D, and draw Cl 
For this Line C B ſhall be the reflected Ray; tt 
Angle of Reflexion BCP and its Sine B D bein 
equal to the Angle and Sine of Incidence, as the 
ought to be by the ſecond Axiom. Bur if the n 
fracted Ray be deſired, I produce A D to H, (6 
that D H may be to AD as the Sine of Refradi 
on to the Sine of Incidence, that is, as 3 to 4; and 
about the Center C and in the Plane A CP wit 
the Radius C A deſcribing a Circle A B E I du 
parallel ro the Perpendicular CP Q, the Lir 
H E cutting the circumference in E, and joyrig 
CE, this Line CE ſhall be the Line of the n 


Whence if that Proportion be known in any one 
Inclination of the incident Ray, tis known in all 
the Inclinations, and thereby the Refraction in all 
caſes of Incidence on the ſame refracting Body | 
may be derermined. Thus if the Refraction be 
made out of Air into Water, the Sine of Incidence 


fracted Ray. For if E F be ler fall perpendia- ] 
larly on the Line PQ, this Line E F ſhall be t of 4 
Sine of Refraction of the Ray CE, the Angle d refl 
Refraction being E CQ; and this Sine EF is« ſeq 
qual ro D H, and conſequently in proportion u br 
the Sine of Incidence A D as 3 to 4. 
eul 
In like manner, if there be a Priſm of Glals ha 
(thar is, a Glaſs bounded with rwo equal and Pa- ce 
rallel Triangular Ends, and three plane and wel Si 
poliſhed Sides, which mcer in three Parallel Lines 
running from the three Angles of the one End, 
ro the three Angles of the other End) and if the t! 
Refraction of the Light in pailing crols this Prilm F 
be deſired: | t 
f 


Let 


OPT 


D 


Let A CB repreſent a Plane cutting this Priſm 
verſly to its three Parallel Lines or Edges 


there where the Light paſſeth through ir, and let 
D E be the Ray incident upon the firſt ſide of the 
Priſm A C where the Light goes into the Glaſs 
And by putting the Proportion of the Sine of In- 
cidence to the Sine of Refraction as 17 to 11 find 
E F the firſt refracted Ray. Then taking this 
Ray for the Incident Ray upon the ſecond fide of 
the Glaſs B C where the Light goes our, find the 
next refracted Ray F G by putting the Proportion 
of the Sine of Incidence to the Sine of Refraction 
as 11 to 17. For if the Sine of Incidence out of 
Air into Glaſs be to the Sine of Refraction as 17 
to 11, the Sine of, Incidence out of Glaſs into Air 
muſt on the contrary be to the Sine of Refraction 
as 11 to 17, by the third Axiom. 


R 


Much after the ſame manner, if ACBD re- 
preſent a Glaſs ſpherically Convex on both ſides 


Srectacle-glals, or an Object-glaſs of a Teleſcope) 
and it be required ro know how Light falling up- 
on it from any lucid point Q ſhall be refracted, 
ier QM repreſent a Ray falling upon any point 
M of its firſt ſpherical Surface A C B, and by e- 
recting a Perpendicular to the Glaſs at the point 
M, find the firſt refracted Ray MN by the Pro- 
portion of the Sines 17 to 11, Let that Ray in 
going out of the Glaſs be incident upon N, and 
then find the ſecond refracted Ray Nꝗ by the 
Proportion of the Sines 11 to 17. And after the 
ſame manner may the Refraction be found when 
the Lens is Convex on one ſide and Plane or Con- 
cave on the other, or Concave on both Sides. 


A X. VI. 


Hemogeneal Rays which flow from ſeveral Points 
of any Object, and fall almoſt Perpendicularly on any 
refleting or refratting Plane or Spherical Surface, 
ſcall afterwards diverge from ſo many other Points, 
„be Parallel to ſo many other Lines, or converge 
„ ſo many other Points, either accurately or with- 
et any ſenſible Error. And the ſame thing will 
happen, if the Rays be reſlected or refracted ſuc- 
ceſſvely by two or three or more Plane or Spherical 
Surfaces. 


The Point from which Rays diverge or to which 
they converge may be called cheir Focus. And the 
Focus of the incident Rays being given, that of 
the reflected or refracted ones may be found by 
finding the Refraction of any two Rays, as above; 
or more readily thys. 


uſually called Lens, ſuch as is a Burning-glals, or 


. 


Caſ. 1. Let AC B 
be a reflecting or re- 
fracting Plane, and 
the Focus of the inci- 
dent Rays, and Qq C 
a perpendicular to that 


Plane. And if this B 


Perpendicular be pro- 

duced to 9, ſo that 4 C be Equal ro QC, the 
Point 9 ſhall be the 1 of the reflected Rays. 
Or it C be taken on the ſame ſide of the Plane 
with QC and in Proportion to Q C as the Sine 
of Incidence to the Sine of Refraction, the point 
q ſhall be the Focus of the refracted Rays. 


Caf. 2. Let AC B be the reflecting Surface of 
any Sphere whole Center is E. Biſect any Ra- 
dius thercof (tuppoſe E C) in T, and if in that 
Radius on the ſame fide the Point T you take the 
Points Q and 9, ſo that TQ, TE, and T7 be 
continual Proportionals, and the Point Q be the 
Focus of the Incident Rays, the Point q ſhall be 
the Focus of the reflected ones. 


> Ca4/.3. 


OPT 
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Caſe 3. Let BCB be the re- 
fracting Surface of any Sphere 
whoſe Center is E. In any Radius 
thereof E C produced both ways 
take E T and C: ſeverally in ſuch 
uy Proportion to that Radius as the leſ- 

ſer of the Sines of Incidence and 
Refraction hath to the difference 
* of thoſe Sines. And then if in the 
DET ſame Line you find any two Points 
< q Qandg, ſo that TQ be to E T 
＋ as Er to 9, taking 29 the con- 
trary way from # which T Q li- 
eth from T, and if the Point Q 
be the Focus of any incident Rays, 
the Point q ſhall be the Focus of 
the refracted ones. 

And by the ſame means the Fo- 
cus of the Rays after two or more 
Reflexions or Refractions may be 
found. | 


T 


Q 


Caſ. 4. Let ACBD be a- 

ny refracting Lens, ſpherically 

＋ 8 Convex or Concave or Plane 
| on either fide, and let C D be 
; its Axis (that is the Line 
+ which cuts both irs Surfaces 
* perpendicularly, and paſſes 
through the Centers of the 
Spheres,) and in this Axis let 
= F and F be the Foci of the re- 

4 [6 — c fracted Rays found as above, 
— when the incident Rays on 
both ſides the Lens are parallel 
to the ſame Axis; and upon 
g the Diameter F biſected in E, 
Ie. deſcribe a Circle. Suppoſe 
F now that any Point Q be the 
Focus of any incident Rays. 
Draw QE cutting the ſaid 
W Circle in T and t, and therein 
take 9 in ſuch proportion to 
t E as E or IT E hath to TQ. 
Let t q lie the contrary way 
40 from t which T Q doth from 


T, and 9 ſhall be the Focus of 


the refracted Rays without any ſenſible Em 
provided the Poinr Q be not ſo remote fm 
the Axis, nor the Lens ſo broad as to make y 
of the Rays fall roo obliquely on the refras; 
Surtaces. 


And by the like Operations may the reflediy 
or refracting Surfaces be found when the two þ; 
are given, and thereby a Lens be formed, wh; 
ſhall make the Rays flow towards or from wi; 
place you pleaſe. 


So then the meaning of this Axiom is, tha 
Rays fall upon any Flane or Spherical Surface 
Lens, and before their Incidence flow from or » 
wards any Point Q, they ſhall after Reflexion 
Refraction flow from or towards the Point q fon 
by the foregoing Rules. And if the incident Ry 
flow from or towards ſeveral Points Q, the; 
flected or refracted Rays ſhall flow from or » 
wards ſo many other Points 7 found by the (@ 
Rules. Whether the reflected and refracted Rz 
flow from or towards the Point q is eaſily knoy 
by the ſituation of that Point. For if that P; 
be on the ſame fide of the reflecting or refrad 
Surface or Lens with the Point Q, and the in 
dent Rays flow from the Point Q, the refleg 
flow towards the Point q and the refracted fr 
it; and if the incident Rays flow towards Q, 4 
reflected flow from q, and the refracted rowni 
it. And the contrary happens when 9 is on 
other ſide of that Surface. 
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AX, VII. 


N bere- ever the Rays which ceme from al 
Points of any Object meet again in ſo many Ps 
after they have been made to converge by Reflexia 
or Refraction, there they will make a Picture if tt 
Objet upon any white Body on which they fall. 


So if PR repreſent any Object without Doors, 
and AB be a Lens placed at a hole in the Win- 
dow- ſnut of a dark Chamber, whereby the Rays 
that come from any Point Q of that Object are 
made to converge and meet again in the Point q ; 


and if a Sheet of white Paper be held at 9 for the 


Light there to fall upon it: the Picture of that 
Object P R will * mod upon the Paper in its pro- 
per Shape 2 d Colours. For as the Light which 
comes from , the Point Q goes to the Point 9, 0 
the Light which comes from other Points P and 


of the Object, will go to ſo many 1 — 


_— 


— 
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ſpondent Points p and r (as is manifeſt by the ſixth 
Axiom ;) ſo chat every Point of the Object ſhall 
illuminate a correſpondent Point of the Picture, 
and thereby make a Picture like the Object in 
Shape and Colour, this only excepred that the 
picture ſhall be inverted. And this is the reaſon 
of that Vulgar Experiment of caſting the Species 
of Objects from ond upon a Wall or Sheer of 
white Paper in a dark Room.. 
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In like manner when a Man views any Object 
?QR, the Light which comes from the ſeveral 
loints of the Object is ſo refracted by the any, = 
tent skins and humours of the Eye, (that is, by 
the ourward Coat E F G called the Tunica Cornea, 
and by the cryſtalline humour A B which is be- 
yond the Pupil K) as to converge and meet a- 
gain at ſo many Points in the bottom of the Eye, 
and there to paint the Picture of the Object upon 
that Skin (called the Tunica Retina) with which 
the bottom of the Eye is covered. For Anato- 
miſts when they have taken off from the bottom 
of the Eye that out ward and moſt thick Coat cal- 


moſt laſting Eyes. 


ner Coats the Pictures of Objects lively painted 
thereon. And theſe Pictures propagated by Moti- 
on along the Fibres of the Oprick Netves into the 
Brain, are the cauſe of Viſion. For accordingly, 
as theſe Pictures are perfect or imperfect; the Ob- 
ject is ſeen — or imperfectly. If the Eye 
be tinged with any Colour (as in the Diſeaſe of the 
Faundice) ſo as to tinge the Pictures in the bottom 
of the Eye with that Colour, then all Objects ap- 
pear tinged with the ſame Colour. If the Hu- 
mours of the Eye by old Age decay, ſo as by 
ſhrinking to make the Cornea and Coat of the Cry- 
ſtalline Humour grow flatter than before, the Light 
will not be refracted enough, and for want of a 
ſufficient Refraction will not converge to the bot- 
tom of the Eye bur to ſome place beyond ir, and 
by conſequence paint in the bottom of the Eye a 
confuſed Picture, and according to the indiſtinct- 
neſs of this Picture the Object will appear confu- 
ſed. This is the reaſon of the decay of Sight in 
old Men, and ſhews why their Sighr is mended 
by Spectacles, For thoſe Convex-glaſſes ſupply 
the defect of plumpneſs in the Eye, and by en- 
creaſing the Refraction make the Rays converge 
ſooner ſo as to convene diſtinctly at the bottom 
of the Eye if the Glaſs have a due degree of Con- 
vexity. And the contrary happens in ſhorr-ſight- 
ed Men whoſe Eyes are too plump. For the Re- 
fraction being now too grear, the Rays converge 
and convene in the Eyes before they come ar rhe 
bottom; and therefore the Picture made in the 
bottom and the Viſion cauſed thereby will not be 
diſtinct, unleſs the Object be brought ſo near the 
Eye as that the place where the converging Rays 
convene may be removed ro the botrom, or 

the plumpneſs of the Eye be taken off and the Re- 
fractions diminiſhed by a Concave- glaſs of a due 
degree of Concavity ; or-laſtly, that by Age the 
Eye grow flatter rill it come to a due Figure : For 
ſnort- ſighted Men ſee remote Objects beſt in Old 
Age, and therefore they are accounted to have the 


AX. VIII. 


An ObjeR ſeen by Reflexion or Refraction, appears 
in that place from whence the Rays after 1105 laſt 
Reflexion or Refrattion diverge in falling on the 
Spectator i Eye. 


If the Object A be ſeen by Reflexlon of a Look- 
ing-glaſs mn, it ſhall appear, not in irs proper 
place A, but behind the Glaſs at a, from whence 
any Rays AB, AC, AD, which flow from one 


led the Dura Mater, can then ſee through the thin- 
Vol. II, ; 


and the ſame Point of the Object, do after their 
5 G Reflexion 


EF 


OPT 
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Reflexion made in the Points B, C, D, diverge in 
oing from the Glaſs to E, E, G, where they are 
incident on the Spectator's Eyes. For theſe Rays 
do make the ſame Picture in the bottom of the 
Eyes as if they had come from the Object really 
ced at 4 without the interpoſition of the Look- 
ing - glaſs; and all Viſion is made according to the 
place and ſhape of that Picture. 


d 
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In like manner the Object D ſeen through a 
Priſm appears nor in its proper place D, bur is 
thence tranſlated to ſome other place d firuated in 
the laſt refracted Ray F G drawn backward from 
F rod. 


And fo the Object Q ſeen through the Lens 
AB, appears at the place q from whence the Rays 
diverge in paſſing from the Lens to the Eye. Now 
it is to be noted, that the Image of the Object at 
is ſo much bigger or leſſer than the Object it ſelf 
at Q, as the diſtance of the Image at from the 
Lens A B is bigger or leſs than the diſtance of the 
Object at Q from the ſame Lens. And if the Ob- 
ject be ſeen through two or more ſuch Convex or 
Concave-glaſſes, every Glaſs ſhall make a new 
Image, and the Object ſhall appear in the place 
and of the bigneſs of the laſt Image. Which con- 
ſideration unfolds the Theory of Microſcopes and 
Teleſcopes. For that Theory conſiſts in almoſt 
nothing elſe bur the deſcribing ſuch Glaſſes as 
ſhall make the laſt Image of any Object as diſtinct 
and large and luminous as it can conveniently be 

e. 

I have now given in Axioms and their Explica- 
tions the ſumm of hat hath hitherto been treated 
of in Opticks. For what hath been generally a- 
greed on I content my ſelf io aſſume under the 
notion of Principles, in order ro what I have fur- 
ther ro write. And this may ſuffice for an Intro- 
duction ro Readers of quick Wir and good Un- 
derſtanding not yet verſed in Opricks. 


Authors on this Subject are ſuch as theſe ; 


Sir I. Newton's Opticks. Engl. and Lat. 
Plyſico- Mat heſis de Lumine, Coloribus, & Iride. 
per Fr. Mar, Grimaldi. Bononiæ. 1665. 450. 
Cogicationes Phyfico-Mechanice de Natura Viſions, 


he ſaith, that ir was alſo a piece of Money, in value 


King and his Parliament. 


Orbit of every Planet in a Right Line, which pal- 
ſes thro' the Sun. 
ons of the Planes of the Orbits of the Primary Pla- 
nets to that of the Ecliptick are as follows, That 
of Saturn is an Angle of 2 Degr. 2, that of Jupiter 
is an Angle of i Degr. 20 Min. That of Mars is 
almoſt 2 Degr. Venus is a little more than 3 Degr. 
200“. and that of Mercury is a little more than 7 
Degr. 


ving the Guilt or arreſting the Innocence of Parties 


accuſed ; chiefly by Mater or hot Iron. T his Or- 
deal was ſimply called Fudicium in oppoſition to 
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Synopſis Optica per Honorat, 
1667. 

L' Occhiale al Occhio overo Di eptrica Praftics 
del Carlo Ant, Mancini, Bolognæ. 166, 


Fabrum, Lugdun 


a 

Lettiones 18 Cantabr, in Scholis Habite in quiby 
Opticorum Phanomengn genuine Rationes in, 
veſtigantur & exponuntur, Per D. If. Barrm 
Lond. 4669. 4to. i 

La Dioptrique Oculaire, per Le Pere Cherubjn 
d'Orleans, Paris. 1671, Fol. 

A Treatiſe of Dioptricks, by Will. Molineux, Eſq; 
F. R S. 4to. 

Catoptri cæ & Dioptrice Elementa. Per D. Gre. 

orium, M. D. Oxon. 1695. 8 vo. ; 


Alhazeni 6&5 IV/itellionis Optica. Fel. lar N 
Aguilloniz Optica. Antv. 1613. Fol. heorc! 
r the 


L' Optique & Catoptrique du Pere Merſennes, i 
Paris. 1651. 

Chriſt. Scheineri Optica. Lond. 1652. 

Jacobi Gregorii Optica. Lond. 1663. 

Joan. Baptiſt. Porta de Refractione Optices, 15, 

Mr. Leibnitz his one Univerſal Principle of Op. 
ticks in Act. Erud, Lipſ. Jun. 1682. 


OPTION ; when a new Suffragan Biſhop is 
Conſecrated, the Archbiſhop of the Province, by 
a Cuſtomary Prerogative, claims the Collation at 
the firſt vacant Benefice or Dignity in that See, 
according as he ſhall chooſe ; which choice s 
therefore called the Archbiſhop's Option. * 

ORA or Ore, in the Time of the Saxons, ac. 
cording to Sir H. Spelman ſignified an Ounce, and 


ORI 
ranſci 
ceaſur 
er: 

hich ( 
yd be 
OS N 


16 Pence; and the judicious Author of the Ch. 
nicon Pretioſum, concludes, that when we find 
mention made of 12 Oræ in a Pound, then the 
Ora is 20 Pence; and whenever there is ſaid to 
be 15 Ore in a Pound, then the Ora is 16 Pence, 
in which he agrees with Mr. Somner. 

ORANDO pro Rege & Regno ; was a Writ 
formerly (before there was any Collect purpoſely 
appointed, ) requiring the Biſhops and Clergy, to 
pray for the Peace and good Government of the 
Realm, and for a good underitanding berween the 


ORBIT. The Orbits of the Planets are not al a | AC 


in the ſame Plane with the Ecliprick or the Earth! St; 
Orbit round rhe Sun; but variouſly inclined to it on þ 
and to one another at different Angles : But the PA 


Plane of the Ecliprick interſects the Plane of the an Ap 


this CC 
10 pa 
pain f| 

PA 


« the 


The Quantities of the Inclinati- 


ORDEAL, was the old Judicial Cuſtom of pro- 


Bellum, which was Duel or Combat Fight, the 
other cuſtomary Purgation. Neither of theſe Tri- 
als were taken away by William the Conqueroury 
as Sir V. Temple aſſerts. Ordea! might be under- 
gone by Servants or Deputies in the Cauſe and 


Per J. Ott. Scaphuſam. Heidelburgh. 1670, 


470. 


Name of their Maſters ; eſpecially of thoſe Lords 


who were Biſhops and Eccleſiaſtical Mev. Dr. 
KRenn'ts 
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ennet's Gloſſary at the End of his Parochial An- 
guities. 

ORDINANCE of the Foreſt, is a Stature made 
bout Foreſt Cauſes in the thirty fourty Year of 
4. I. See Aſſize. 

ORDINATE Figures (in Geometry) are the 
me with Regular ones; that is, they are Equila- 
ral and Equiangular, 

ORDONANCE, in Painting or Sculpture, is 
ke juſt and elegant Compoſition of the whole 
jece by a proper, natural and agreeable diſpoſi- 
on of the Figures, ſo as to anſwer the Deſign of 
ze Hiſtory. 

ORGANICAL Deſcription of Curves, is the 
ethod of Deſcribing chem on a Plain by the Re- 
ilar Motion of a Point. See ſome excellent ſhorr 
heorems for chis invented by Sir J. Newton un- 
r the word Curves. 


ORIGINALIA, is the Term for Records or 
ranſcriprs ſent out of the Chancery into the Lord 


er: Theſe are diſtinguiſhed from Recorde, 
hich ſigniſie the Judgments and Pleadings in Suits 
yd before the Barons of that Court. 

OS TINEX, fo ſome Anatomiſts call the En- 
ance into the Cavity of, or the Mouth of the Ma- 
ix, where it joins the upper End of the Vagina, 
d makes a little ns in the form of 


ips. 
OVARIA: The Ovaria in Women are abour 
t as big as the Teſticles in Men; their Surface 
mooth and equal in Virgins, but in Women of 
ars unequal and wrinkled, They are covered 
th a proper Membrane, which ſticks cloſe ro 
cir Subſtance, and with another common from 
e Peritoneum, which covers alſo the Spermarick 
eſſels. The Subſtance of the Ovaria is compoſed 
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ceaſurer's Remembrancers Office in the Exche- 


| f Fibres and Membranes, which leave little Spa- 


ces in which there are ſeveral ſmall Veſicles, 
round, full of Water, and which when boiled har- 
den like the Whites of Eggs; they have each of 
them rwo proper Membranes, on which there are 
ſeveral ſmall Twigs of Veins, Arteties and Nerves, 
Thele Veſicles are called Eggs. The Ovaria have 
Nerves alſo from the Intercoſtals, and Lympha- 
ticks which diſcharge themſelves into the common 
Recepracle of the Chyle. 

OVOLO or Echinus, in Architecture, is a part 
of the Ornaments or Mouldings of the Corniſh of 
a Pillar; which in the Tuſcan and Dorick Orders 
is rurned like a Scima or Cymatium, and is ſubſti- 
ruted for the ſupporr of the Corona; in the Dorick 
Order it uſually hath' a lender Regula above it, 
and in the Corinthian both above and below too, 
where it is likewiſe carved and adorned with a 
broad Welt like a Plinth, 

OUSTER Ja main, in a legal Senſe, denotes a 
Judgment given for him that ſued or traverſed a 
Monſtrans le Droit; and is indeed a delivery our 
of the King's Hands; for when it appearerh on 
the matter diſcuſſed, that the King hath no Right 
or Title to the thing ſeized, then Judgment ſhall 
be given in the Chancery, thar the King's Hand 
be amoved, and thereon an Amoveas Manum or 
Ouſter la main ſhall be awarded to the Eſcheator; 
which is as much as if Judgment were given that 
he ſhould have his Land again, Now, all Ward- 
ſhips, Liveries, Primier Seiſins, and Ouſter la mains 
are taken away by 12 Car. 2. c. 24. 

OUTFANGETHEF, was a Privilege granted 
ro ſome Lords of Mannors, from the Crown, to 
try Foroigners or Strangers apprehended for Theft 
within their own Fee. 

O YES, is a Corruption from the French Oyez ! 
hear ye! being the form uſed by our Criers in 
Courts, Se. to make Proclamation of any thing. 


PAI 


ACK of Hol, is a determinate Quantity of 17 
Stone and two Pound Weight, being a com- 
on Horſe Load. 

PACTUM Commiſſorium, in the Civil-Law, is 
an Agreement between Buyer and Seller, bur on 
this condition, that if the Price contracted for be 
not paid before a certain Day, that then the Bar- 
gain ſhall be void. ; 


PAINTING. Books treating of this Art and 
«the Eminent Artiſts are as followeth. | 


* 
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» 
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in Idea of the Perfection of Painting: Originally 
written in French by Rowland Trearr, Sieur de 
Cambray, and rendred Engliſh by J. Evelyn, 
E/; F. RS. Lond. 1668. 8v0. 

A General Idea of the Art of Painting, and a Re- 
lation of 7 Conferences held at Paris in the Ac- 
cademy Royal for the improvements of the Arts 
of Painting and Sculpture, 

Optique de Portraiture & Peinture, contenant la 
Perſpettive Speculaire & Pratique Accomplic. 


&c. per Gregoire Huret de  Academ, Royale de 
* & Sculpture, 4 Paris. 1670. Fol, 
ol. II. 


PAL 


Entretiens ſur les vies & ſur les Ouvrages des plus 
Excellens Peintres Anciens & Modern per M. 
Felibien, 


PALATO-Sa/pingew, a Muſcle of the Tubs 
Euſtachyana. See Muſculus Tube Novus, 

PALATO-Staphilinus, is a Muſcle of the Uvula 
ariſing fleſhy from the middle of the Os Palati, 
near its juncture with its fellow ot the other fide, 
and running ſtrait forwards, it is inſerted near 
the extremiry of their duplicated glandulous Mem- 
brane called the Gargareon / Its ule is to pull it for- 
wards and downwards. Dr. Dowglas, Myogr. 
Comp. Spec. 

PALLIFICATION, in Architecture, is the 
Pileing the Ground-work, or ſtrengthening it with 
Piles or Timber driven into the Ground, when 
they build upon a Moiſt or Marſhy Soil, Builders 
Dictionary. : 

PALLISADES turning, are an Invention of 
Mr. Coehornes, for in order to preſerve the Palli- 
ſades of the Parapet from the Beſiegers Shot ;he 
orders them ſo, that as many of them as ſtand in 


the length of a Rod, or in about 10 Foot, turn up 
56 2 and 
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and down like a Trap; ſo that they are not in 
light of the Enemy, but only juſt when they bring 
on their Attack; and yet are always ready to do 
the proper ſervice of Palliſades. 

PALLS, Pallia, were Veſtures made of Lambs 
Wool (25 H. 8. 26.) about 8 Fingers broad, and 
with two Labells hanging down before and be- 
hind : Theſe rhe Pope gives or ſends to Archbi- 
ſhops and Metropolitans, who wear them a- 
bout their Necks at the Altar above their Orna- 
ments. We retain ſomething of the Figure of it, 
in what the Heralds call a Croſs Pall. 

PANEL ; ſome ſay is a little part of any thing; 
others, as Spelman, 1 it ſignifies a Schedule or 
little Page; which ſcems trueſt, for hence comes 
our Law word to Empannel a Jury, i. e. to 
write the Names in a Pannel or Schedule of ſuch 
[1 as the Sheriff returns to paſs upon any 

rial. 

PANNAGE, Pannagium; ſignified formerly 
both rhe running and feeding of Hogs within a 
Foreſt, and alſo the Price that was paid for their 
ſo running, Pannagium Liberum, or Free Pan- 
nage, was a liberty of free running for Swine 
within the Limits of ſuch Foreſts or Woods ; 
and was ſometimes a Privilege granted to ſome 
rivate Perſons, and ro ſeveral Religious Houſes. 
f this Pannage were not duely paid, there was 
a Proceſs from the Exchequer and a Diſtraint by 
the Sheriff. The Title of Pannage was ſometimes 
alienared from the Patiſh Prieſt ro the Appropria- 
tors. Dr. Kennet's Paroch, Antiq. 

PAPILLA Pyramidales, are the Extremities of 
all the Nerves of the Skin, and ſerve more imme- 
diately for the Senſe of Feeling and Touching ; a- 
bout them there is a Web of Nerves and other 
Veſſels all covered with a Mucous Subſtance ro 
moiſten them and keep them in good order. Un- 
der theſe Papillæ Pyramidales lie the Glandulæ Mi- 
liares, which ſee. See alſo the word Skin, 

PAR, in exchange of Money, is a certain 
Number of Pieces of the Coin of one Country, 
which contain in them an equal quantity of Silver 
ro that in another Number of Pieces of the Coin 
of another Country. v. g. Suppoſe 36 Shillings 
of Holland to have juſt as much Silver in them as 
20 Shillings Engliſh; then Bills of Exchange 
drawn from England to Holland art the rate of 
36 Shillings Dutch for each Pound Sterling #s ac- 
cording to Par, 


PARABOLA. To draw a Tangent to the Pa- 
rabola in a Point aſſign d. 


Let the Point aſſigned be 
M, and the Parameter p. 
Then the Equation ex- 
preſſing the nature of the 


Curve is ps 


Suppoſe the Tangent 
found and all things drawn 
as in the Figure, 

'Tis required to deter- 
mine the Subtangent TO; 
now the a's mR MM and 
MOT being ſimilar, let 
the former be noted with 
its proper Fluxionary Let- 
ters, and then this Proporti- 
on will atiſe; 


1 


5. *: 25. or. . and the Equaticy, 


the Curve being 7 the Fluxion 1188 
and dividing all by 3 DK. and ſubtin 
* inſtead of x, in the Quantity = OT,; 

p 


will find that 2 = is alſo equal to OT, I. 
ſubſtituting px inſtead of yy, you will have 


| 


or 2x=0 T: That is, in the common Para, 
The Subtangent is always = to twice the Abſciſſe, 


N. B. In any Parabola if the parameter be f 
poſed = 1, and m be the Index of the Power o 
and a pofitive Number, whole or broken, 


will [17=x| expreſs the Nature of all Paraboli 


The Subtangent TO in the Parabola being, 
qual to 2x: and OM O=(y)==px . by reaſn# 
the ſimilar Triangles AOT and MOR 


(22x) 35 23. 2 0. and then pura 


. . : * 3 mY Pm : | 
for Y its equal px, it will be P=0 @ |ort 0 


which gives you a very remarkable property of vf® 
common Parabola : viz. That the Sub-normal, 4 * 
the Line OQ is called, is always equal to half: 
Parameter of the Axis, and conſequently a {tai 
ing Quantity. | 

Wherefore 'tis a very ready way to draw 
Tangent to the Parabola, to ſer off half p fron 
the Foot of any Ordinate downwards in the Ar 
and from Q, draw M: and to it at RR 
Angles MT: for that ſhall be the Tangent i 
quired, 


PARABOLICK Spiral. See Helicoid Parabils 
PARABOLOIDS, are Paraboliform Curves i 
Geometry; whoſe Ordinares are ſuppoſed tot 
in a Subtriplicate, os cg yo Sc. Ratiod 
their reſpective Abſciſſe ; and putting x for it 
Abſciſſa, » for the Ordinate, and p for the Param 
ter, the Equation for the Cubical Paraboloid willb 


b In the Biquadratical Paraboloid, t 


Cube of the Parameter into the Abſciſſa is equal! 
the Biquadrate of the Ordinate; that is, p*x=)' 
and ſo of other Paraboloids ad infinitum. 

Bur there is alſo another Species of the Pars 
loids; v. gr. 1. Suppoſe the Parameter multiply 
into the 2 of the Abſciſſa to be equal ro ii 
Cube of the Ordinate; that is, pxx=y*. Then ite 
Curve is called a Semicubical Paraboloid. And, 
2. When px =, then tis called a Semi-biqut- 
dratical Paraboloid. 


PARACENTRICK Moetion of Impetus, is 4 
Term in the New Aftronomy, for ſo much as the 
Revolving Planet approaches nearer to, or recedcs 
farrher from the Sun or Centre of Attraction, 


P AR 


| PAR 


Thus if a Planer in A 
move to B, then is 8S B— 
S A=bB, the Paracen- 
trick Motion of that Pla- 
net. Hayes, p. 293. 

PARAC ENT RICK 
Sollicitation of Gravity or 
Levity (which is all one 
with the Vis Centripeta) 
is in Aſtronomy expreſſed 
by the Line AL drawn 
from the Point A parallel 
to the Ray SB (infinirely 
near A) until it interſect 
the Tangent B L. 


PARADIGRAMMATICE, is the Art of making 
all torrs of 2 in Plaiſter. The Artiſts in this 
e called Gyp/ochz, 
ſ AI. in the Leipſick Acts for October, 
1685, there is an account of the Caſſinian Method 
of finding the Parallaxes and Diſtances of the Pla- 
nets from the Earth: practiſed at Rome by the Ab- 
bor Fran. Blanchinus. 
PARALLAX Diurnal, of the Sun. How to 
find ir ſee under Sum in this Vol. 5 
PARALLEL Sailing, in Navigation, is ſailing 
under a Parallel of Latitude: of this there are but 
3 Caſes. 1. Given Departure and Diſtance. Re- 
uired Latitude. 
The Canon is, As Diff. of Longitude to Rad:: 
ois Diſtance, to Co- ſine of the Latitude. 


S 


2. Given Diff. of Longitude between two pla- 
es under the ſame Parallel; required their Di- 
ſtance. 

The Canon is, As Rad. to Diff. Longitude : : ſo 
is Co- ſine of Lat. to Diſtance. 


3- Having the Diſtance between two places in 
the ſame Latitude, required their Difference of 
Longitude. 

The Canon is, As the Co- ſine of Lat. to Di- 
ſtance : : ſo is Rad. to Diff. Longitude. 


—_— 

PARASTEZ, ia Architecture, are the ſame with 
Pilaſters; the Italians call them Membretti. 

PARCEL-makers, are two Officers in the Ex- 
chequer that make the Parcels of the Eſcheators 
Accomprs, wherein they charge thety/ with every 
thing they have levied for the Queen's uſe within 
the time of their Office, and deliver the ſame to 
one of their Auditors of the Court, to make an 
Accompr with rhe Eſcheator thereof. See the Pra- 
dice of the Exchequer, 7 99. 

PARCELLING, of the Seam of a Ship, is af- 
ter ir is caulked, to lay over it a narrow piece of 
Canvas, and then pouring on it hot Pitch and 

ar, 

PARGETING or Parging, is the Workmens 
wrd for Plaiſtering of Walls. 

PARHELII and Parhelia, or ſuch Phenomena 
4 we call Mock-Suns, are the Repreſentations of 
the Face or Figure of the True-Sun, by way of Re- 
flexion in the Clouds. 

PARLIAMENT, comes from Parler, to ſpeak, 
and Ment, Mind, in Fr. And the Writ which 
ſummons our Parliament runs, ad Conſulendum, &c, 
de arduss Regni Negotiis, And therefore ſignifies a 
ſolemn Conterence of all the Eſtates of the King- 

„lummoned together by the King or Queen's 


Authority to treat of the weighty Affairs of the 
Realm. The Ancient Britains ſeem to have had 
no ſuch Aſſemblies; but that the Saxons had 
ſomething like ir appears from King Ina's Laws, 
who flouriſh'd An. 712. V. the Conqueror divided 
the Land amongſt his Followers, in ſuch manner, 
that every one ſhould hold of him in Capite; and 
theſe diſtributed part thereof among their Friends 
and Servants ; who for the ſame owed them Suit 
and Service in their Courts. The chief of theſe 
were called Barons, who thrice every Year aſſem- 
bled at the King's Court, viz, at Chriſtmas, Ea- 
ſter and Whitſontide ; and then the King was wont 
ro come amongſt them in his Royal Robes and 
with his Crown on his Head, to conſult about the 
Publick Affairs of the Kingdom. Bur ſome ſay 
this Ancient Cuſtom was changed by H. 1. who 
in the 16th Year of his Reign, ſummoned the 
Commons to the great Council at Salisbury. Cow- 
ells Interpreter. | 
PARODICAL Degrees in an Equation in Alge- 
bra, are the ſeveral Regular Terms in a Quadra- 
rick, Cubick, Biquadrarick Equation, Oc. the In- 
dexes of whoſe Powers aſcend or deſcend orderly 
in an Arithmetical Progreſſion, as 'm Ar =S 
is a Cubick Equation where no Term is wanting; 
bur having all its Parodick Degrees, the Indexes of 
the Terms regularly deſcending thus, 3, 2, 1, o. 
PARTICLES, are the very ſmall parrs of which 
any Natural Body is ſuppoſed to be compounded ; 
and theſe are often called rhe Conſtituent or Compo- 
nent Particles of any Natural Body. That theſe are 
almoſt infinitely ſmall, the continual EfMuvia 
which ſome Bodies do continually emit, and 
this without any ſenſible diminution of their 
Bulk or Weight, as well as ſome other Experi- 
ments and Oblervations do plainly ſnew. But how 
ro make any Conjecture ar the ſeveral Sizes of 
theſe Component Particles of Bodies, whether they 
are all equal in Bulk, or which are greater and 
how much they are fo, than others, is what Phi- 
loſophers have hardly yer had Data or Diſcoveries 
enough ro derermine. Bur the wonderful Sir 1/. 
Newton in his excellent Book of Opticks, hath o- 
pened a Door into this new World, and hath 
given ſome very good Rules whereby to _ at 
the Bigneſs of the Component Parts of Natural 
Bodies. For he having ſhewn in Prop. 5. Book 2. 
Part 3. That the tranſparent parts of all Bodies 
do moſt probably exhibir the ſame Colours with 
thin Plares of Glaſs or thin Bubbles of Water, and 
on the ſame grounds; provided they are of the 
ſame thickneſs and of the ſame denſity with them. 
And fince their Parts ſeem for the moſt part to 
have the ſame denſity with Water or Glaſs, as by 
many Circutnſtances tis obvious to collect. To 
determine the Sizes of thoſe Parts, you need only 
have recourſe ro the Tables in the aforelaid Book 
for this purpoſe, in which the thickneſs of Water 
or Glaſs exhibiting any Colour is expreſs d. Thus 
if it be deſired ro know the Diameter of a Cor- 
puſcle, which being of equal denſity with Glaſs, 
ſhall reflect Green of the 3d order (as he diſtin- 
guiſhes it) by looking into the Table, you will 
find that the Number 164 ſhews it to be ——=— 
parts of an Inch. In the general he proves alſo, 
that the Parts of Bodies on which their Colours depend 
are denſer than the Medium, which pervades their 
Interſtices, Prop 6. B. 2. part 3, f 


He 


PAR 


1 PAR 


He ſhews alſo at the end of his Latin Opticli, 
That the Component Particles of all Bodies muſt 
be hard or ſolid, or elſe Huid Bodies could not 

| congea! ; which tis certain that Water, Ol, Vine- 
gar, and Spirit or Oyl of Vierzol will do by Celd; 
Quickſilver by the Fumes of Lead; Spirit of Nitre 
and Quickſilver together by diſſolving the Mer- 
cury and then evaporating the __ Spirit of 
Wine, or Urine, by firſt well dephlegmating 
them, and then mixing them rogether ; and the 
Spirit of Urine and of Salt, by ſubliming them 
rogether to make Sal Armoniack, Nay, the very 
Particles or Rays of Light ſeem to be hard Bodies, 
otherwiſe they could nor in heir different Sides 
have different Properties, as he hath ſhewn 
that they have (ſee Light.) Hardneſs therefore 
ought to be accounted as the Property of all ſim- 
ple Marter in the Univerſe ; for all Bodies which 
we know, are either hard, or may be made ſo. 
And if there are many hard Bodies, as we know 
is the caſe of moſt, that have Pores interſperſed, or 
Meatus placed between their Particles; thoſe Par- 
ticles themſelves that are devoid of any ſuch Va- 
cuities muſt needs be much harder, 

'Tis probable that the moſt ſmall Particles of 
Matter do attract one another and adhere toge- 
ther with the greateſt force; and that theſe may 
combine into larger Particles, whoſe attracting 
force is weaker: and many of theſe latter cohering 
together may form yer greater Particles of Bodies, 
whole attracting force ſhall be yer weaker. And 
ſo on by a continual ſeries, till you come to the 
greateſt of thoſe Particles, on which the Chymical 
Operations, and the Colours of Bodies depend (ſee 
Attraction and Colour) and theſe cohering into 
Maſſes may form Bodies of ſufficient magnitude 
ro become perceptible by Senſe, 

It hath been diſcovered of late by the wonderful 
Sir Iſaac Newton, Mr. J. Keil of Oxon, and ſuch 

others as have proceeded on his Principles : — 
there t5 a Power in Nature, by which each Particle 0 
Matter attrafts every other Particle with a Force 
that increaſeth in a greater proportion than That by 
which the Squares of the Diſtance decreaſe; viz. in a 
Reciprocal Triplicate or Quadruplicate Ratio of the 
Diſtances : For, were it not ſo, the attraction of 
theſe ſmall Particles would not be much greater at 
the Point of Contact, than ar ſome determinate di- 
ſtance from it; as is evident in the caſe of the Gra- 
vity of greater Bodies, whoſe power of attraction 
is only reciprocally as the Square of the Diſtance ; 
for we find that Bodies are of the ſame weight, 
when at the Earth's Surface, or when at 100 Feet 
diſtance. But when a little Salt is diſſolved in a 
large quantity of Water, there is no attraction of 
the Particles rowards one another, till by evapo- 
rating part of the Water, they are brought within 
a due diſtance; and then they preſently run to- 
wards one another, unite, and form Chryſtals, 
whoſe Parts have a ſtrong Coheſion, (See Attrati- 
on in this Vol.) | 

"Tis plain alſo, that the Attractive Force in theſe 
Particles is (cæteris paribus) proportionable to their 
Solidity ; for ir muſt be compounded of the Summs 
of all the Parts of each Particle, and thole Parts 
will be moſt numerous in ſuch Particles as are moſt 
ſolid ; 1. e. in ſuch as have feweſt and leaſt Pores 
or Interſtices between their Parts. For Particles 
or Corpuſcles may be ſo compounded, thar the 
' moſt ſolid and compact Particles may conſtitute 


Vacuities between the Particles of Matter be la 
lo that few of them may be diffuſed thro a Wa 
Space. And ſuch a Corpuſcle, tho conſiſting of Paus 
endued with a ſtrong attractive power, may yeth 
ſpecifically lighter than another, which may con 
Gift of Particles nor ſo ſolid ; bur yet much Cloſe 
pur together. 
And becauſe this Natural Philoſophy of Partice 
is of the greateſt uſe to be fully underſtood, I ſhy 
here give you (em Dr. Keil's Book of Animal gj. 
cretion, &c.) ſome further Propoſitions about th 
matter. I ſay then, That if any Particles of Matt 
attract each other with a Force that is in a Tripli. 
cate or yet greater Reciprocal Proportion of their I. 
Stances : The force by which a Corpaſcle is drawn » 
a Body, made up of ſuch Attractive Particles, is js 
finitely greater at the Contact, or extreamly neam 
it, than at any determined diſtance from it. 
Suppoſe the Sphere 4 H B compoſed of Partic's 

that attract any Particle, as P, with a force rec, 


ro 


Sw 


o* 


procally proportional to the Cubes of their D- 
ſtances, aw the Tangent P H, and from Hi: 
fall the Perpendicular H I: Biſſect P I in L. a5 
raiſe the Perpendiculars IL, Aa, $ s, Bb g a 
make S J. Then with the Af mptotes Li 
L | thro 5s dricribe the Hyperbola b s a; and the 


the Area a4 Bb—ſ]J24$x8S1; wi 

the Attraction of the Corpuſcle P by A _— 
Sir If. Newton's Princip. Bur when the uſck 
P comes to touch the Sphere in 4, then the Poins 
P, L, A, I and H will all coincide; and 44 be- 
comes the — of the Hyperbola, and the 
Area a A Bb becomes infinite; and the Rectangle 
2 ASxST being finite, the Area a A Bb—2 4$xd,, 
will be infinite; and conſequently. the force by 
which the Corpuſcle P is attracted by the Sphere, 
when fr touches ir in 4, will be likewiſe inf 
nite, 


if 


the lighteſt Corpuſcle: Thar is, if the interſperſed | 


P A R 


f the Sphere conſiſts of Particles that attract 
a quadruplicare Proportion of their Diſtances 
iprocally, the Force by which a Corpuſcle 


Il be drawn to the Sphere will be 557757 


t when the Corpuſcle comes to touch the Sphere, 

becomes =0, and conſequently whatever is 
ided by it becomes infinite, and therefore the 
ractive Force at the Point of Contact being pro- 


ö f I . . . 
24 onal to 755777, Will be infinite, 
| Prop. IV. If a Body conſiſts of Particles attracting 
Force that is in 4 reciprocal Proportion to the 
bes of the diſtances, or in a greater; and if this 
es not infinitely greater than the Force of Gra- 
„ at the Point of Contact, or extremely near it, 
= ny determined diſtance from the Point of Con- 
2, it muſt be infinitely leſs than the Force of Gra- 


99. 

W This is clear by the laſt Propoſition: For in that 
aſe, the Force of Attraction in a Corpulcle re- 
oved from the Contact is infinitely leſs than at 
e Contact, or extremely near it; but at the 
WL ontact it is not infinitely greater than the force 
f Gravity by the Suppoſition: therefore the Force, 
which a Particle removed at a determined 
liſtance from the attracting Body is attracted, is 
afinirely leſs than the Force of Gravity. | 


Prop. V. The Force, by which the Particles of 
Matter attratt each other, when extremely near the 
Contact. is not infinitely greater than the Force of 
Gravity, 

This is evident ; becauſe in the ſtrongeſt Cohe- 
fon of Particles touching one another, we find that 
the Weight of ſome Bodies will pull the Particles 
under, tho that Body may be prodigiouſly great- 
t and heavier than the Particles united. Sir Iſaac 
ton calculares from the Inflection of the 
Rays of Light, that this force near the Contact is 
10000 0000 0000 0000 greater than the Force 
of Gravity. | 

Corol, Particles removed at a determined di- 
ſtance from the Body attracting, are nor acted up- 
on by it; becauſe this Force muſt then vaniſh, or, 
which is the ſame thing, be infinitely leſs than the 
Force of Gravity. | 


Prop. VI. A large Particle attrafts not more 


diverſity of Figures cauſes different 1 of Attra- 
Bion in Particles, that are otherwiſe the ſame. 

This attractive Power acts only on ſuch Particles 
as are extremely near; and therefore of a large 
Particle, the remoteſt parts conduce nothing to At- 
traction: anl for the lame Reaſon the attractive 
Force varies, according as the Particles are Cones, 
Cylinders, Cubes, or Spheres: and ceteris paribus 
4 Spherical Particle has the ſtrongeſt attractive 


Prop. VII. If Particles ſwimming in a Fluid, ar- 
traft one another more ſtrongly than they do the Par- 
ticles of the Fluid, the Force, by which they come to 
each other, will be that by which their attractive 
Force exceeds the attract ing Force of the Fluid. 

For the Particles of the Fluid, that lie directly 
between the attracting Particles, being more preſ- 
ſed than the other ambient Particles; they will 
from the Nature of Fluidity, with that exceſs of 
Preſſure, drive the other Particles out of their 
places, and make way for the attracting Particles 
ro come together, | 


Prop. VIII. If Particles ſwimming in a Fluid 
are more attratted by the Fluid, than by one ancther, 
they will recede from one another, with a Force that 
will be equal to the difference of their mutual Attra- 
Hion, and the Attraction of the Fluid. 

For the Ambient Particles of the Fluid attracting 
more ſtrongly, will with their exceſs of Force 
draw the other Particles to themſelves and make 
them to recede from one another. Z 


Prop. IX. The Force, by which Particles attracti ng 
one another cohere, is greater, cæteris paribus, where 
the Contact is greater. 

For the parts that are farther remov'd from the 
Contact, conduce nothing to the Force of the Co- 
heſion; and a greater Power muſt be requiſite to 
ſeparate tw o Particles, which cohere in two points, 
than two Particles which cohere only in one point, 
it the Degree of Coheſion be equal in each point. 
Thus two poliſhed Marble- ſtones (ſuppoſe a Foot 
ſquare) adhere more ſtrongly than any other two 
Bodies of a Foot ſquare, which are not ſo ſolid, but 
have more Pores and Interſtices between their Parts, 
and which will not receive ſo good a poliſh, by 
which the parts come to a cloſe contact with one 
another. 


Prop. X. If the attracting Corpuſcles are elaſtich, 
they muſt neceſſarily produce an inteſtine Motion, 


greater or leſſer, according to the Degrees of their E- 


laſticity and attractive Forces. 

For after meeting they will fly from one ano- 
ther with the ſame Degree of Velocity (abating the 
reſiſtance of the Medium) that they met together 
with; but when they ap roach other Particles in 
their Refyirion, their Velocity muſt increaſe, be- 
cauſe they are afreſh attracted, and therefore meer- 
ing a ſecond time, they will recede with a greater 
Velocity than they did at their firſt Concurſion: 
and fo their Velocities will be increas d by every 
Concurſion and Reſilition, which muſt neceffarily 
produce a ſenſible inteſtine Motion; and the 
ſtronger their attractive Force, and the greater 
their Elaſticity, their Concurſions and Reſilitions 
will be the more ſenſible. 


Prongly than a ſinall one of the ſame Solidity, but a 


Prop. XI. 


n 
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Prop. XI. Particles attratting one another in a 
Fluid, moving either with a ſwift or ſlow progreſſive 
Motion, attract one another juſt the ſame, as if the 
Fluid was at reſt, if all the Particles move equally ; 
but an unequal Velccity of the Particles does migb- 
tily diſturb their Attrattions, * 

The Particles do all by Hypotheſis move equal- 
ly, and conſequently the progreſſive Motion of the 
Fluid does not alter their diſtances, that is to ſay, 
ir does not repel them from one another ; and con- 

ſequently they muſt attract one another with the 


ſame Facility, as if the Fluid was at reſt, Bur if 


ſome Particles move faſter than others, ſome muſt 
change their Poſition in reſpect ro each other, and 
thoſe parts, which by the force of Attraction 
would have come together, will by this unequal 
Motion be carried from one another. Thus Salts 


do not cryſtallize, nor the terreſtrial Particles of 


Urine attract one another, and unite, till the 
Water, in which they are diſſolved, is almoſt 
cold; and the inteſtine Motion of its Particles, 
cauſed by heat, is quieted. 


Mr. 7. Keil of Oxford in Phil. Tranſact. N. 315. 
advances theſe other Theorems about the ſmall 
Particles of Matter. 


I, That the leaſt Particle of Matter aſſignable, may 
fo fill any large aſſigned 
the Pores, Interſtices, or Meatus between its Parts may 
be all leſs than any given Right Line; or, ſo that all 
the Parts of ſuch a Particle, ſhall be nearer to each 
other than any given Right Line. See his Lecture 
de Diviſibilitate Materiæ, in his Lectiones Phyſice, 


2. Two Bodies may be aſſigned or given equal in 
Bulk, but yet any how unequal in Specifick Gravity, or 
in the Quantity of Matter in each ; ſo that the Summs 
of the Pores or Meatus in each, ſhall be nearly e- 

ual, . | 

V. gr. Let there be a Cubick Inch of Gold and 
another of Air: Tho' the Quantity of Matter in 
the former may be 20000 times as great as that in 
the latter: Vet the Vacuities in the Gold, may be 
to thoſe in the Air, as 999999 to 1000000 ; i. e. 
very nearly equ 


3. Thoſe Particles which conſtitute Water, Air, or 
any other Fluid (if they touch one another) are not 
abſolutely ſolid ; but are compounded of other Par- 
ticles, which do contain within them many Pores or 
Wacuities. 

And he thinks that ſuch Particles of Matter as 
are the leaſt of all others, and which are perfectly 
ſolid and de void of all interſperſed Vacuities, may 
be called The Firſt or Primary component Particles of 
Matter, or Particles of the firſt Compoſition. 
Such Molecule as are compounded by the Coa- 
leſcence of many of theſe firſt Particles (only) may 
be called Particles of the 2d. Compoſition. And 
ſuch Moles as are compounded of theſe ſecond Mo- 
lecule by ſeveral of them coaleſcing rogether ＋ 
be called Particles of the third Compoſition : And ſo 
on till you come to Particles out of which the 14ſt 
Compoſition of Bodies is made, and into which they 
are primarily diſſolved. 


4. If a Particle of Matter touch any Body, the 
Force with which it tends toward the Body, or by 
which it adheres to it, is proportionable to the Quan- 


_ that the Diameters of 


| of, and herein the Reaſon of their ſoftneſs as 


from the place of Contact add nothing to the « 
ſion. 

And therefore according to the ſeveral Dey 
or Quantities of the Contact of Particles, there 
ariſe ſeveral degrees of the firmneſs or coheſig 
Bodies. And the greareſt force or degree of ( 


| 


by which any Corpulcle adheres ro another, 
(ceterss paribus) be as the Parts of the Supery 
which do adhere to, or touch one another 
And from hence, and I believe hence « 
can that hitherto difficult Problem, about 
Cauſe of the Coheſion of the Parts of Mater in | 
and firm Bodies be ſolved. 


5. Thoſe Corpuſcles or Particles of Matter are 
eaſily ſeparable one from another, whoſe Contacl: 
other Particles are feweſt and leaſt ; as will be 
caſe of exceeding Particle of a Spherical Figur 

And from hence, and hence only, can the T; 
and Primary Reaſon of Fluidity ariſe. 


6. If the Texture of a Body be ſuch, that iti] 
ticles of the laſt Compoſition (lee Prop. 3.) car 
moved a little from their primary ſtate of Cole 
or Contact by ſome external force ( ſuch as the wei 
and compreſſure, or the ſtroke or ſhock of ſome ui 
Body.) But yet ſo as that the Particles of the Boch a 
by this preſſure or ſtroke, run into any new Cont 
or Cohefions ; Then, I ſay, they will recover 4% 
their former Contacts, by the power of Attractia, 
by a Force that will make them tend towards on © 
nother : And conſequently ſuch a Body, will, «i 
the preſſure or ſtroke, recover again its former Find 
and Poſition of its Particles. 

And this is the reaſon of the Elaſticity of Body 


7. But if the Texture of a Body be ſuch, t: 
when its Particles are by ſome external Force remm 
from their former Contacts and Coheſions, they got 
mediately into others of the ſame degree; that Bi 
cannot recover its former Figure and Peſitin | 
Parts. 


And this is the Texture of ſuch Bodies a1 


8. As Particles which are perfectly ſolid wil 6 
tract one another the moſt ſtrongly ; and as ini 
other Particles the power of their Attraction i: y 
portionable to their Denſity or Solidity ; ſo thi 
tractive forces of even Particles perfectly Den 
Solid, _ much upon their Figures, 

For if a {mall Particle of Matter be ſuppoſets 
be formed into an indefinitely ſmall Plate or Low 
na, of a Figure perfectly circular; and if anotit 
Particle of Matter be ſuppoſed to be in a Rig 
Line paſſing through the Centre of that Plare, and 
ar Right Angles to its Plane: Then if you ſuppot 
that Particle to be diſtant from the circular Plat 
a tenth part of the Radius of that Circle; I (ay 
the Force by which that Corpuſcle is attracted by 
the Plate is 30 times leſs than if the acrradting 
Matter had coaleſced into a Spherical Figure: 
that the Virtue of the whole Particle had been dif 
fuſed, as it were from one Phyſical Point. 

Bur yet this eircular Plate will more ſtrongly 2. 
tract the Particle than any other Particle of tb 
ſame weight with it, that ſhall be formed into 


tity of the Contact, for ſuch Particles as lie remote 


| long and flender Cylinder. 


9. Salt. 


heſion, will be when the Surfaces of the cchy * 
Particles are perfectly plane; for there the H join 


__ — 
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9. Salts are Bodies, whoſe Particles of the laſt 
mpoſition are endowed with a very great attractive 
rce: But yet between thoſe Particles, there are very 
any Pores or Meatus, which are pervious to the Par- 
les of the laſt Compoſition of Water ; which Aque- 
Particles being ſtrongly attrafted by the Saline 
es, do ruſh towards them with an Impetugſity, do 
gjoin their mutual Contact, and diſſolve their Co- 


Jon. 


10. 4 ifically heavier than Water, may 
ve its radars ſo diminiſhed, that it ſhall be 
pended by or ſwim in Water, and not deſcend by 
s own weight. 

And this is the reaſon that the ſmall Parricles of 
Ats and Metals will ſwim in ſuch Menſtruums as | 


ill diffolve thoſe Metals, &c. 


11. Greater Bodies attract one another with a leſs 
ce than Leſſer ones do, 


— 


For the Force with which the Bodies A and B 
tract one another, exerts ir ſelf only in thoſe Par- 
les which are near one to another, the remote 
es having no ſuch force ; wherefore there is no 
ater Attractive Force required to move the Bo- 
es A and B towards one another, than to move 
and d. But the Velocity of Bodies moved by the 
ame Force, are reciprocally proportional to thoſe 
Bodies: Wherefore the Velocity by which A rends 
owards B, will be to the Velocity with which the 
Particle c, apart from the Body, tends towards 
B : : as the Particle c to the Body A; much leſs 
erefore is the Velocity of the Body, than that of 
would be, if it were ſeparated from it. 

From hence it comes to paſs that the Motion of 
he Greater Bodies is naturally ſo flow and gentle, 
hat tis uſually impeded by an Ambient Fluid of 
other Bodies round about them. But in Leſſer Bo- 


gorous, and is the cauſe of a great many Noble 
Effects. 


12, Two Particles of Matter, tho they do not touch, 
may yet come ſo near one to another, as that their 
mutual Attrattive Force ſhall much exceed the Force 
of Gravity, 


0 13. If a Particle placed in a Fluid be equally at- 
it BO trafted every where by all the ambient Particles of the 


of the Fluid will ſoon diffuſe themſelves thro' thoſ® 
Mearus : and if the Coheſion or Connection of the 
parts of the Body be not fo ſtrong, but that it may be 
ſurmonnted by the Imperus of the Particles of the 
Fluid ruſhing upon it, and every way into its Pores 3 
there will +4 from thence a Diſſolution of that 
Body. 

And from hence yon may ſee the Reaſon of the 
Diſſolution of Bodies in Menſtruums: In order to 
which, Fhree things are always neceſſary: 

1, Thar the Parricles of rhe Body to be diſſolved, 
do more ſtrongly attract thoſe of the Menſtruum, 
than thoſe of rhe Menſtruum do one another. 

2. That the Bodies have Pores pervious to the 
Particles of the Menſtruum. 

3. That the Coheſion of the Conſtituent Par- 
ticles of the Body be not ſo ſtrong. but that it may 
be broken by the violent action of the Particles of 


the Menſtruum upon it. 


15. F Particles mutually attratting each other do 
alſo mutually touch one another, no Motion can ariſe ; 
for they can come no nearer to each other : But if they 
are ſeparated from one another a very ſmall diſtance, 
a Motion muſt ariſe from their mutual Attraction. 
Tho if they are farther from one another than that 


the Particles of the Fluid in which they are, and ſo 
no Motion alſo will be produced. 

From theſe Principles all the Phenomena of Fer- 
mentation, and of all Efferveſcences do proceed. 
And from hence you may ſee the Reaſon why Oyl 
of Vitriol when mingled with a little Water, hath 
ſo great an Efferveſcence and Ebullition : For by the 
Infufion of the Water the Saline Particles are a 
little disjoined from their mutual Contact; bur 
fince they do much more attract one another than 
they do the Particles of the Water, and fince they 
are not every way equally attracted, a confiderable 
Motion muſt from thence ariſe. 

And from hence alſo you may ſee the Reaſon 


lings of Steel or Iron into the former mixture of 
Oyl of Vitriol with a little Water; for the par- 
ricles of the Steel have a very great degree of E- 
laſticity, and from thence a ſtrong Reflection muſt 
ariſe. And from hence alſo tis that ſome Men- 


diet, this Attractive Force is very active and vi- | ſtruums act with a greater force and will ſooner 


diſſolve Metals, when mingled with a little Water, 
than when pure and without ſuch mixture. 


16. If the Particles which do mutually attract each 
other have no Elaſticity, then they are not Refletted 
back from one another, but will form Congeries, 
Moleculas, Aggregates or Lumps of Particles; from 
whence what we call a Coagulation ariſes: And if 
theſe Lumps exceed in $ pecifick Gravity that of the 
Fluid, and are large enough, a Precipitation will 


N fluid, no motion of the Particle will ariſe from ſucceed. Tho a Precipitation may alſo ariſe from the 


| thence : But if it be attracted by ſome Particles more, 
nd by others leſs, it will move that way, where the 
„ 4ttrattion is greateſt, and the Motion produced will 
J be anſwerable to the Inequality of the Attraction; 
fe.) it will be greater, where there is a greater In- 
0 equality, and leſſer, where there is leſs, 


14. If a Body be placed in a Fluid, and its Par- 

ticles do more attratt the Particles of the Fluid, than 

the Particles of the Fluid do one another ; and if 
| there be alſo in that Body any Pores or Meatus, per- 


Specifick Gravity of the Menſtruum in which the Par- 
ticles ſwim, its being diminiſhed or increaſed, 


17. If the Figure of Particles mutually attrating 
each other, when ſwimming in a Fluid be ſuch, that 
there is a greater Attratting Force in ſome of their 
iven Parts than in others, as alſo a greater Contact 
there; then theſe Particles will coaleſce into Bodies 
having given Figures; and this way all Chryſtalli- 
zations ariſe ; and you may by Geometry determine 
the Figures of the Component Particles from having 


vious to the Particles of the Fluid ; then the Particles | the Figure of the Chryſtals viven, 
Vol. II. 5H 


18, If 


why ſo great an Ebullition ariſes from putting Fi- 


they cannot attract one another more than they will + 


. 
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18. If between two Particles of a Fluid, another 
ſhall interpoſe, whoſe two oppoſite Faces or Sides, have 
very great attractive Forces ; this interpoſing Particle 
will glew or faſten the other two to it Pi and when 
this is done throughout the whole Fluid, that Fluid 
will be frozen or turned into Ice. 


19. If a Body of ſome Bulk emit a large quantity 
of Effluvia, and the Particles of ſuch Eſfluvia have a 
very great attracting force; then will theſe Effluvia, 
when they come near any leſſer or lighter Body, by 


their attratting force, ſurmount the Gravity of | Cambden and Spelman, and moſt of our good &;, 


thoſe Bodies, and lift them up to the Bodies from 
whence they flow: and ſince the Effluvia are much 
more copious and thick at leſſer diſtances from the E- 
miitent Body, than at greater ; the light Body will 
be attrafted by ſtil more and more denſe Effiuvia, 
and at laſt be brought to adhere to the Emittent 
Body. 

And this way moſt of the Phanomena of Elefri- 
city may be ſolved. | 


PARTING, is one of the Refiners ways to ſe- 
parate Gold and Silver; tis done by Aqua Fortis, 
which how to make, and the whole manner of the 
Operation, ſee under Refining. 

PARTY Fury. See Half Tongue. 

PASCHA Clayſum, is the Octaves of Eaſter or 
Low-Sunday, which cloſes or concludes that So- 
lemnity ; and die (tali) 5 Paſcha Clauſum, is a 
Date in ſome of our old Deeds; and the firſt Sta- 
tute of Miſtminſter is ſaid to have been made Lan- 
deſmain de la Cloſe de Paſche, i. e. The Munday af- 
ter Eaſter-week, | 

PASNAGE or Pannage, was anciently uſed in 
a double Senſe for the running or feeding of Swine 
within a Foreſt, and for the Price or Rate of it. 
If the Paſnage were not duely paid there was a 

Proceſs from the Exchequer, and a Diſtreſs by the 
Sheriff. Dr. Kennet, | | 

PASS, a Frame of Boards _—_— of 2 or 3 
bottom Boards and two fide ones ſer ſlope-wiſe, 
thro' which the Ore ſlides down into the Coffer of 
the Stamping-Mill, for the Tin-works, is called 
by the Workmen the Paſs. | 

PASSAGE, Paſſagium, was a Tribure or Toll 
raid by Paſſengers or Travellers for the Repair or 
Maintenance of ſome Road or Paſſage. 

PAVIMENTA Te/*/lata. See Teſſellata. 

PAY, the Seamen ſay Pay more Cable, thar is,, 
ler out more Cable; and Pay cheap, that is, at the 
turning the Anchor out of the Boat, to turn it o- 
ver- board faſter. 

PECTEN, in Anatomy, is the ſame with the 
R-2i2 Pubis, or lower part of the Hyagaſtrium. 

PUDDAENT, in Architecture, is a Triangular 
Frame with Corniſh raiſed over the Front of a 
Houſe, and ſometimes over Doors, Sc. 

PEBRS, in Architecture, are a kind of Pilaſters 
or Buttreſſes for Support, Strength, and ſometimes 
Ornament. 

PEERS, Pares, in our Common Law, are thoſe 
thar are empannelled in an Inqueſt upon any Man 
for the convicting or clearing him of any Offence 
for which he is called in queſtion ; and the reaſon 
thereof is, becauſe tis the Courle and Cuſtom of 
our Nation, that every one ſhall be tried by his 
Peers or Equals: The word is uſed ailo for the 
Nobility of this Realm, and Lords of the Parlia- 


Votes of Parliament, in paſſing Tryals on Nel, 


men. 

PENNY, Denarius, was the firſt coined bien 
of Silver we have any account of; and for m 
Years the only ane. In the Reign of H. 1. they 
were Half-pence. A Penny was 5 much the uh 
of the current Coin of the Kingdom, that Deng; 
us ſigniſied the ſame thing with Nummus or Me. 
ney. Dr. Hicks in his Diſſertatio Epiſtolaris, p. log 
ſaith, that the Anglo-Saxons had but one Silys 
Coin amongſt them, and that was a Penmp); any 


riquaries agree in this. The old Penny befor 
1279 was ſtruck with a double Croſs, fo that i 
might eaſily be broken in the middle, or into fou 
Quarters; and ſo made into Half-pence or Fa. 
things, ſaith Mr. Stow; on which it was then c.. 
dered, that Half-pence and Farthings ſhould he 
made or coined round, as the Penny was before 
The Penny was called Sterling, which ſee. 

 PENNY-M#3ght, formerly every Pound co. 
rained 12 Ounces, and each Ounce was divide! 
into twenty parts, called Twenty Penny. weight; fer 
then twenty Penny-weighr weighed an Ounce: 
and tho' the Penny-weight be altered, the Dens. 
mination ſtill continues. 
PENSA ; formerly there were three ways d. 


of twelve Ounces, 


alſo made by the Pariſhioners to their Pariſh Prieſt, 
and ſometimes by Inferiour Churches or Pariſhes w 
their Mother Church. Theſe Pariſh Penrecoſtals 
were called M/hitſen-Farthings ; and their Sum was 
divided into four parts, of which one went to the 
Prieit, one to the Poor, one towards the Repair of 
the Pariſh Church, and one to the Biſhop. See St. 


phens of Precurations and Pentecoſtals, and Dr. Kew 


net's Parechial Antiquities in Gloſſary. 

| PERCH, Pertica, is an Engliſh Meaſure of fir- 
teen Foot and + in Length, called alſo a Pole and 
Rod. Forty ſuch Perches in Length, and four i 
Breadth, make what we call an Acre of Ground 
This is the common Statute Perch; but in ſom 
Counties in England its Length is different; as i 
Staffordſhire it is 24 Foot, in the Foreſt of Sho 
wood 25 Foot. In Herefordſvire, tho' a Perch di 
Walling be but 16 Feet, yer a Perch of Ditching 
is 20 Feet: In the Foreſt of Canke tis 25 ; in the 
Forelt of Clarendon 20. Skene de verborum ſignif 
catione ſub verb. Perticata Terre, ſaith, Particats 
Terre is a Rood of Land. There are alſo ſome 
other Meaſures mentioned which are now out o 
uſe. He faith three let and one Inch make an 
Elne; fix Eines make a Fal; which he ſaith is the 
common Lineal Meaſure. Six Eines long and fit 
broad make a Square, and Superficial Fall of Land 
meaſured ; and tis to be underſtood, he faith, that 
a Raip, a Rod and a Linea! Fall of Meaſure are al 
one: Only a Red is a Staff or Pole of Wood and 
a Raip is made of Tow or Hemp, Alſo ten Fal, 


ment, who tho' diſtinguiſhed as Y degrees of No- 
biliry, yet are equal in all publick Actions, as in 


in Length and four in Breadth make an Acre: This 
is the Meaſure of Scotland, — 


paying a Pound of Money into the Exchequer. 
1. Payment of a Pound de Numero, which was jut. 
20 Shillings in Tale. 2. Payment of a Pound «© 
Scalum, which was 6d. over and above the 20 
3. Ad Penſam, which was paying the full Weigh 


PENTECOSTALS, were, and are ſtill, in ſome 
few Dioceſes, Whitſon- Contributions paid to th: | 
Biſhops, of which probably the firſt occaſion wer 


certain pious Oblations made to the Cathedral 
Church ar 1 or Mphitſontide. They were 


brant 
cal 
Sper! 
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"PERICARDIUM. Dr. Keil in An. Secretion, 
„ 32, 33. ſhews, that the Liquor in the Pericardi- 
„ is the moſt fluid of any that is ſeparated from 
he Blood; becauſe the Particles of it unite firſt 
ind are ſecreted firſt : and thoſe Particles which 
unite firſt will have the greateſt attractive force; 
and ſuch muſt have their Corpuſcles of a moſt 
pherical Figure and muſt be moſt ſolid ; ſo that 
their Contact will be the leaſt that can be. 
PERIOPHTHALMIUM, is a thin Skin which 
B:rds can draw over their Eyes to defend them, 
vithout ſhurting their Eye-lids. The ſame with 
the Membrana Nittitans. 50 
PERISTERNa, in Anatomy, are the lateral 
parts of the Thorax, 
PERITONAUM : The External Surface of this 
ſoft thin Membrane is unequal where ir adheres to 
ne tranſverſe Muſcles; the Internal is very ſmooth. 
It hath a number of (mall Glands which ſeparate 
a Liquor, which ſupplies the Inteſtines and facili- 
tates their Motion: and when theſe Glands are 


ded bſtructed the Periton.cum grows thick, as in ſeve- 
; for ral Dropſies. The Peritonæum is a double Mem- 
nce: brane, containing in its Duplicature the Umbili- 
end. cal Veſſels, the Bladder, Ureters, Kidneys, and 


Spermatick Veſſels, to all which it gives a Mem- 
brane, as alſo to the Liver, Spleen, Stomach, In- 


teſtines and Womb. 
Its External Lamina hath two Productions, like 


to two Sheaths, which — thro the Rings of the 
Moblique and tranſverſe Muſcles in the Groin, for 
ye paſſage of the Spermatick Veſſels in Men; and 
or the round Ligaments of the Womb in Women. 
heſe Productions being come to the Teſticles in 
Men, dilate and form the Tunica Vaginals, The 
Internal Lamina, which is very thin here, having 
accompanied the External Productions a little way, 
cleaves cloſe to the Spermatick Veſſels and round 
Ligaments of the Womb. The Peritoneum hath 
Veins and Arteries from the Phrenice, the Mam- 
millary, the Epigaſtrick, and often from the Sper- 
maticks. Irs Nerves are of thoſe which are di- 
ſtributed in the Muſcles of the Abdomen; it hath 
likewiſe a few Lympharicks which diſcharge them- 
ſelves into the Viack Glands, By the Elaſticity of 
its Fibres ir eaſily dilates and contracts in Reſpira- 
tion, and in Conceptions. If it breaks it cauſes a 
Rupture either in the Navel or Groin. Its uſe is 
to contain rhe Bowels of the Abdomen, and to give 
to each of them an outer Coat. 

PERMUTATION of Quantities, See Variati- 
on and Combination, | 

PERNANCY : Taking or receiving Tythes in 
Pernancy, is taking ſuch as are or may be paid in 
kind. ; 

PERPETUAL Motion; by this Term oughr to 
be meant an uninterrupted Communication of the 
ſame degree of Motion from one part of Matter to 
another, in a Circle (or ſuch like Curve returning 
into it ſelf) ſo that the ſame Quantity of Matter 
ſhall return perperually undiminiſhed upon the firſt 
mover: And perhaps if Men had rightly under- 
ſtood that this is the true meaning of a perpetual 
Motion, abundance of Expence both of Money and 
Reputation might have been ſaved, by thevain pre- 
tenders to this piece of impoſſible Mechaniſm. For 
ſince by the {ſecond Law of Nature or Motion, 
(lee Motion) The changes made in the Motions of Bo- 
dies are always proportional to the impreſs d moving 
force, and are produced in the ſame direction with it, 
no Motion can — 1 to any Engine or 

| a 


Machine greater than that of the firſt force impreſ- 
ſed ; and therefore ſince on our Earth, all Motions 
are performed in a Fluid which reſiſts them, it muſt 
of neceſſity retard them; and conſequently a con- 
ſiderable quantity of the Motion muſt be ſpent up- 
on the reſiſting Medium; ſo that tis impoſſible the 
ſame Quantity of it can return undiminiſhed on the 
firſt mover; which yet is abſolutely neceſſary for 
the continuance of the ſame Motion perpetually. 
Beſides, in no Engine or Machine whatloever, can 
all Friction be avoided, there being in Nature no 
ſuch thing as exact Smoothneſs or perfect Congrui- 
ty: The manner of the Coheſion of the parts of 
Bodies, the ſmall proportion the ſolid Matter bears 
to the Vacuities between them, and the nature of 
thoſe conſtituent Particles not admitting it; where- 
fore this Friction will alſo ſenſibly in time diminiſh 
the impreſſed or communicated Force, ſo tis not 
poſſible the Motion can be perpetual ; which Ef- 
fect can indeed never follow, unleſs the commu- 
nicated Force be ſo'much greater than the gene- 
rating Force, as to recompenſe the Diminution 
made therein by all theſe Cauſes, in order to the 
Motion's returning undiminiſhed upon the firſt 
Mover. But nil dat quod non habet, the genera- 
ting Force cannot communicate a greater degree 
of Motion, that it hath ir ſelf, and conſequently 
the perperual Motion is demonſtratively impoſſible. 
Beſides, ir being certain that a y cannot 
move conſtantly in any Orbit with the ſame de- 
gree of Motion trom one ſingle Impulſe; ſince that 
degree of Motion and Velocity ariſing from ſuch a 
ſingle Impulſe muſt by that means continually de- 
creaſe, and ſo at laſt be quite ſpent and extinct : 
From hence it will follow allo, that there can be 
no Perpetual Motion in any Engine from one ſingle 
Impulſe; for this Motion, that it may return a- 
gain upon the firſt Mover, muſt be propagated in 
an Orbit; and conſequently muſt by degrees ceaſe 
and ſtop, 
PER Que Servitia, in Law, is a Writ Judicial 
iſſuing from the Note of a Fine, and lieth for 
Cogniſee of a Mannor, Seigniory, Chief Rent or 
other Services; to compel him that is a Tenant of 
the Land at the time of the Note of the Fine levi- 
ed, to attorn unto him. 
PERQUISITE, in the Law Senſe, is any thing 
gotten by a Perſon's own Induſtry, or purchaſed 
with his own Money, different from that which 
deſcends to him from his Father or Anceſtors. 
PERQUISITES of Court, are ſuch Profits as 
grow to a Lord of a Mannor by virtue of his Court- 
Baron, over and above the yearly certain Profits 
of his Land; as Fines of Copy-hold, Herriots, Amer- 
ciaments, Waifes, Strays, &c. 
PERSONAL Services. See Services. 
PERSPECTIVE : The Foundation or Ground 
of Perſpective may be thus conceived. Suppoſe 
there be a Point, as o, which is ſeen by the Eye 
ar » (whoſe height above the Horizon is m) 
thro' the Glaſs or Tranſparent Plane x x K, which 
in Perſpective is called the Table: And it be re- 
quired to find the true Repreſentation of this Point 
in Perſpective ; from m the Point of the Horizon 
perpendicularly under the Eye at n draw at Right 
Angles to nm (the height of te Eye) the Line m 
at 7 in the Table erect the Perpendicular u e- 
qual ro nm, and at Right Angles to it, from the 
Point u, draw alſo « y equal to m x the diſtance 
of the Eye from the Table. From „ ler fall a 


Perpendicular to the Baſe of the Table, as og. 
5H 2 and 


whence they flow: and ſince the Effluvia are much 


* 


Fa 


* — 
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18. F between two Particles of a Fluid, another 
ſhall interpoſe, whoſe two oppoſite Faces or Sides, have 
very great attractive Forces ; this interpoſing Particle 
will glew or faſten the other two to it Pi and when 
this is done throughout the whole Fluid, that Huid 


will be frozen or turned into Ice. 


19. If a Body of ſome Bulk emit a large quantity 
of Effluvia, and the Particles of ſuch Eſfluvia have 4 
very great attracting force; then will theſe Effluvia, 
when they come near any leſſer or lighter Body, by 
their attratting force, ſurmount the Gravity of 
thoſe Bodies, and lift them up to the Bodies from 


more copious and thick at leſſer diſtances from the E- 
mi! tent Body, than at greater; the light Body will 
be attrafted by ſtil more and more denſe Effluvia, 
and at laſt be brought to adbere to the Emittent 
Body. 

And this way moſt of the Phanomena of Electri- 
city may be ſolved. 


Votes of Parliament, in paſſing Tryals on Nj, 


men. 

PENNY, Denarius, was the firſt coined Pieg 
of Silyer we have any account of; and for mx 
Years the only ane. In the Reign of H. 1. then 
were Half-pence. A Penny was 2 much the wh, 
of the current Coin of the Kingdom, that Deng; 
us ſigniſied the ſame thing with Nummus or Me. 
ney. Dr. Hicks in his Diſſertatio Epiſtolaris, p. ich 
ſaith, that the Anglo-Saxons had but one Sily, 
Coin amongſt them, and that was a Penny ; ar} 
Cambden and Spelman, and moſt of our good An. 
riquaries agree in this. The old Penny befor 
1279 was ſtruck with a double Croſs, ſo that i 
might eaſily be broken in the middle, or into fou 
Quarters; and ſo made into Half pence or Fa. 
things, ſaith Mr. Stow; on which it was then ol. 
dered, that Half-pence and Farthings ſhould be 
made or coined round, as the Penny was before. 
The Penny was called Sterling, which ſee. 

PENNVMeight, formerly every Pound con. 
rained 12 Ounces, and each Ounce was divide! 


PARTING, is one of the Refiners ways to ſe- into twenty parts, called Twenty Penny-weight ; for 
parate Gold and Silver; tis done by Aqua Fortis, then twenty Penny-weight weighed an Ounce: 


which how to make, and the whole manner of the |and tho' the Penny- weight be 
mination ſtill conrinues. 


Operation, ſee under Refining. 
PARTY Fury. Sec Half Tongue. 


rered, the Deno. 


PENSA ; formerly there were three ways d 


PASCHA Clauſum, is the Octaves of Eaſter or [paying a Pound of Money into the Exchequer. 


Low-Sunday, which cloſes or concludes that So- 


lemniry ; and die (tali) 705 Paſcha Clauſum, is a | 20 Shillings in Tale. 
eeds; and the firſt Sta- Scalum, which was 6 d. over and above the 20 
ture of Weſtminſter is ſaid to have been made Lan- 3. Ad Penſam, which was paying the full Weigh © 3 


6 


Dare in ſome of our old 


1. Payment of a Pound de Numero, which was jut 
2. Payment of a Pound a! 


deſmain de la Cloſe de Paſche, i. e. The Munday af- of twelve Ounces, 


ter Eaſter-week, | 


a double Senſe for the running or feeding of Swine | Biſhops, of which probably the firſt occaſion were | 
within a Foreſt, and for the Price or Rate of it. certain pious Oblations made to the Cathedral N 


If the Paſnage were not duely paid there was a| Church at — or Whitſontide. 
alſo made by the Pariſhioners to their Pariſh Prieſt 


Proceſs from rhe Exchequer, and a Dittreſs by the 


They were 


| PENTECOSTALS, were, and are ſtill, in ſome | 
PASNAGE or Pannage, was anciently uſed in| few Dioceſes, Whitſon- Contributions paid to th; | 


Sheriff. Dr. Kennet, 


PASS, a Frame of Boards conſiſti 

= bottom Boards and two fide ones ſer ſlope- wiſe, 
thro' which the Ore ſlides down into rhe 

the Stamping-Mill, for the Tin-works, is called 


by the Workmen the Paſs. 


| and ſometimes by Inferiour Churches or Pariſhes to 
their Mother Church. Theſe Pariſh Pentecoſtal 
were called 1/hitſen-Farthings ; and their Sum was 
divided into four parts, of which one went to the 
Prieit, one to the Poor, one towards the Repair cf 
the Pariſh Church, and one to the Biſhop. See Ste- 


PASSAGE, Paſſagium, was a Tribute or Toll 


phens of Procurations and Penteceſtals, and Dr. Kew 


raid by Paſſengers or Travellers for the Repair or | net's Parechial Antiquities in Gloſſary. 


Maintenance of ſome Road or Paſlage. 
PAVIMENTA Te/*/lata. See Teſſellata. 


PERCH, Pertica, is an Engliſh Meaſure of fir- 


teen Foot and + in Length, called alſo a Pole and 


PAY, the Seamen ſay Pay more Cable, that is, Rod. Forty ſuch Perches in Length, and four i 
ler out more Cable; and Pay cheap, that is, at the | Breadth, make what we call an Acre of Ground 
turning the Anchor out of the Boar, to turn it 0-| This is the common Statute Perch; but in ſom 


ver-board faſter. 


Counties in England its Length is different; as 1 


PECTEN, in Anatomy, is the ſame with the | Sraffordſbire it is 24 Foot, in the Foreſt of She, 


-272 Pubis, or lower part of the Hypogaſtrium. 


wood 25 Foot. In Herefordſhire, tho' a Perch a 


_ PEDIMENT, in Architecture, is a Triangular | Walling be but 16! Fect, yet a Perch of Dirching 
Frame with Corniſh raiſed over the Front of a| js 20 Feer : In the Foreſt of Canke tis 25 ; in the 


Houſe, and lometimes over Doors, Sc. 


Forelt of Clarendon 20, Skene de verborum ſignif 


PEERS, in Architecture, are a kind of Pilaſters| catione ſub verb. Perticata Terre, ſaith, Particats 
or Buttreſſes for Support, Strength, and ſometimes] Terre is a Rood of Land. There are alſo ſome 


Ornament. 


PEERS, Pares, in our Common Law, are thoſe| uſe. 


other Meaſures mentioned which are now out 0 


He faith three beet and one Inch make an 


that are empannelled in an Inqueſt upon any Man Eine; fix Eines make a Fal; which he faith is the 
for the convicting or clearing him of any Offence| common Lineal Meaſure. Six Eines long and fix 
for which he is called in queſtion ; and the reaſon| broad make a Square, and Superficial Fall of La 
thereof is, becauſe tis the Courle and Cuſtom of| meaſured ; and tis to be underſtood, he ſaith, that 
our Nation, that every one ſhall be tried by his] a Raip, a Rod and a Linea! Fall of Meaſure are 


Peers or Equals. 


The word is uled alſo for the| one: Only a Red is a Staff or Pole of Wood and 


Nobility of this Realm, and Lords of the Parlia-| a Rui is made of Tow or Hemp. Alſo ten Fa! 
ment, who tho' diſtinguiſhed as © degrees of No- in Length and four in Breadth make an Acre: This 


biliry, yet are equal in all publick Actions, as in| is the Meaſure of Scotland, 
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PERICARDIUM. Dr. Kei! in An. Secretion, 
„ 32, 33. ſhews, chat the Liquor in the Pericardi- 
„ is the moſt fluid of any that is ſeparared from 
he Blood ; becauſe the {Particles of it unite firſt 
and are ſecreted firſt : and thoſe Particles which 
nite firſt will have the greateſt attractive force; 
and ſuch muſt have their Corpuſcles of a moſt 
pherical Figure and muſt be moſt ſolid; ſo that 
eir Contact will be the leaſt that can be. 
PERIOPHTHALMIUM, is a thin Skin which 
Birds can draw over their Eyes to defend them, 
ithout ſnutting cheir Eye-lids. The ſame with 
he Membrana Nittitans. og 

PERISTERN4, in Anatomy, are the lateral 
parts of the Thorax, - 

PERITONAUM : The External Surface of this 
ſoft thin Membrane is unequal where ir adheres to 
he tranſverſe Muſcles; the Internal is very ſmooth. 
It hath a number of ſmall Glands which ſeparate 
a Liquor, which ſupplies the Inteſtines and facili- 
tates their Motion: and when theſe Glands are 
obſtructed the Periton.cum grows thick, as in ſeve- 
al Dropſies. The Peritonæum is a double Mem- 
brane, containing in its Duplicature the Umbili- 
cal Veſſels, the Bladder, Ureters, Kidneys, and 
Spermatick Veſſels, to all which it gives a Mem- 
brane, as alſo to the Liver, Spleen, Stomach, In- 
teſtines and Womb. | 
Its External Lamina hath two Productions, like 

to two Sheaths, which = thro the Rings of the 
olique and tranſverſe Muſcles in the Groin, for 
ye paſſage of the Spermatick Veſſels in Men; and 
or the round Ligaments of the Womb in Women. 
S&T hcſe Productions being come to the Teſticles in 
Men, dilate and form the Tunica Vaginals, The 
Internal Lamina, which is very thin here, having 
accompanied the External Productions a little way, 
cleaves cloſe to the Spermatick Veſſels and round 
Ligaments of the Womb. The Peritoneum hath 
Veins and Arteries from the Phrenice, the Mam- 
millary, the Epigaſtrick, and often from the Sper- 
maticks. Irs Nerves are of thoſe which are di- 
ſtributed in the Muſcles of the Abdomen; it hath 
likewiſe a few Lympharicks which diſcharge them- 
ſelves into the Viack Glands, By the Elaſticity of 
its Fibres ir eafily dilates and contracts in Reſpira- 
tion, and in Conceptions. If it breaks it cauſes a 
Rupture either in the Navel or Groin. Its uſe is 
to contain the Bowels of the Abdomen, and to give 
to each of them an outer Coat. 

PERMUTATION of Quantities, See Variati- 
on and Combination, | 

PERNANCY : Taking or receiving Tythes in 
Pernancy, is taking ſuch as are or may be paid in 


kind, 

PERPETUAL Motion ; by this Term ought to 
be meant an uninterrupted Communication of the 
{ame degree of Motion from one part of Matter to 
another, in a Circle (or ſuch like Curve returning 
into it ſelf) ſo that the ſame Quantity of Matter 
ſhall rerurn perperually undiminiſhed upon the firſt 
mover: And perhaps if Men had rightly under- 
ſtood that this is the true meaning of a perpetual 
Motion, abundance of Expence both of Money and 
Reputation might have been ſaved, by thevain pre- 
tenders to this piece of impoſſible Mechaniſm. For 
ſince by the ſecond Law of Nature or Motion, 
(lee Motion) The changes made in the Motions of Bo- 
dies are always proportional to the impreſs d moving 
force, and are produced in the ſame direction with it, 
no Motion can by — to any Engine or 
| ol. II. 


Machine greater than that of the firſt force impreſ- 
ſed ; and therefore ſince on our Earth, all Motions 
are performed in a Fluid which reſiſts them, it muſt 
of neceſſity retard them; and conſequently a con- 
ſiderable quantity of the Motion muſt be ſpent up- 
on the reſiſting Medium; fo that tis impoſſible the 
ſame Quantity of it can return undiminiſhed on the 
firſt mover; which yet is abſolutely neceſſary for 
the continuance of the ſame Motion perpetually. 
Beſides, in no Engine or Machine whatſoever, can 
all Friction be avoided, there being in Nature no 
ſuch thing as exact Smoothneſs or perfect Congrui- 
ty: The manner of the Coheſion of the parts of 
Bodies, the ſmall proportion the ſolid Matter bears 
to the Vacuities between them, and the nature of 
thoſe conſtituent Particles not admitting it; where- 
fore this Friction will alſo ſenſibly in time diminiſh 
the impreſſed or communicated Force, ſo tis not 
poſſible the Motion can be perpetual; which Ef- 


fect can indeed never follow, unleſs the commu- - 


nicated Force be ſo much greater than the gene- 
rating Force, as to recompenſe the Diminution 
made therein by all theſe Cauſes, in order to the 
Morion's returning undiminiſhed upon the firſt 
Mover. But nil dat quod non habet, the genera- 
ting Force cannot communicate a greater degree 
of Motion, that it hath ir ſelf, and conſequently 
the Motion is demonſtratively impoſſible. 

Beſides, it being certain that a y cannot 
move conſtantly in any Orbit with the ſame de- 
gree of Motion trom one fingle Impulſe; ſince that 
degree of Motion and Velocity ariſing from ſuch a 
ſingle Impulſe muſt by that means continually de- 
creaſe, and ſo ar laſt be quite ſpent and extinct : 
From hence it will follow alſo, that there can be 
no Perpetual Motion in any Engine from one ſingle 
Impulſe; for this Motion, that ir may return a- 
gain upon the firſt Mover, muſt be propagated in 
— 1 and conſequently muſt by degrees ceaſe 
and ſtop. 

PER Que Servitia, in Law, is a Writ Judicial 
iſſuing from the Note of a Fine, and lieth for 
Cogniſee of a Mannor, Seigniory, Chief Rent or 
other Services; to compel him that is a Tenant of 
the Land at the time of the Note of the Fine levi- 
ed, to attorn unto him. 

PERQUISITE, in the Law Senſe, is any thing 
gotten by a Perſon's own Induſtry, or purchaſed 
with his own Money, different from that which 
deſcends ro him from his Father or Anceſtors. 

PERQUISITES of Court, are ſuch Profits as 
grow to a Lord of a Mannor by virtue of his Court- 
Baron, over and above the yearly certain Profits 
of his Land; as Fines of Copy-hold, Herriots, Amer- 
ciaments, Waifes, Strays, &c. 

PERSONAL Services. See Services. 

PERSPECTIVE : The Foundation or Ground 
of Perſpective may be thus conceived. Suppoſe 
there be a Point, as o, which is ſeen by the Eye 
at n (whoſe height above the Horizon is m) 
thro' the Glaſs or Tranſſ Plane xz k, which 
in Perſpective is called the Table: And it be re- 
quired to find the true Repreſentation of this Point 
in Perſpective; from m the Point of the Horizon 
perpendicularly under the Eye at n draw at Right 
Angles to n m (the height of e Eye) the Line m 
at 7 in the Table erect the Perpendicular x u e- 
qual to nm, and at Right Angles to it, from the 
Point u, draw alſo « y equal to m x the diſtance 
of the Eye from the Table. From o ler fall a 
Perpendicular to the Baſe of the Table, as 4 


5H 2 
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and draw the Line qu. Take q 5==to 9 o, draw 


s cutting #4 in the Point t, ſo is # the Point re- 
quired: 
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On this Foundation is the Primary Rule of all 
Perſpective built and all its Practices eſtabliſhed, 
v. gr. Suppoſe an Equilateral Triangle (as m no) 
or any other Geometrical Plane Figure were to be 
repreſented in Perſpective. Between the Eye and 
the Triangle draw ſomewhere the Right Line ab, 
which they call the Fundamental Line ; then draw 
7 v repreſenting thezPerpendicular Diſtance of the 
Eye above that Line, be it what it will, and thro' 
v draw, at Right Angles to x v, or parallel to ab, 
the Horizontal Line vy; then will the Plane lying 
between thoſe Parallels repreſent the Table or Tranſ- 
parent Plane. Then in order to find the Perſpe- 
ctive Point for o, one of the Angles of the Triangle 
o m u, draw 0q perpendicular ro the Fundamental 
Line ab, and make q equal to go. Take vy e- 
qual to v x, and then from y draw 4; draw alſo 
v9, whole interſection with 95 will find the Point 
o, which will be the true repreſentation of o in Per- 
ſpective; proceed after the ſame manner with the 
Points M and N, and drawing the Lines on, 1 m, 
mn o, the Triangle on m will be the true repreſen- 
ration of the Triangle MN O. And thus proceed- 
ing with the Angular Points of any Figure, whe- 
ther regular or irregular, you may draw any thing 
truly in Perſpective; only in practice, ſeveral 
compendious Methods will ariſe, which every one 
will diſcover on frequent Trials. 


And if the Scenographick Appearance of any 
Solid u ere to be repreſented, as ſuppoſe of a Tri- 
angular Priſm whole Baſe is the Triangle M N © 
in the Second Figure ; you need only find the up- 
per Surface of it after the ſame way as you found 
the Lower or the Baſe, and then joining the cor- 
reſponding Points by Right Lines you will have 


So that the Work is the ſame as before, only 1 Hen 
take a new Fundamental Line, as much higk 10 
than the former, as is the Altitude of thar Sal La 
| whoſe Scenographick Repreſentation you way 10 
delineate. br he Lal 
Bur there is yet a more commodious way g S. 
doing this, as follows; Having found, as abon, Rg. 
the Baſe or Ichnographick, Plane m] Joan 
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Let Perpendiculars be erected to the Fundamemi 
Line, from the three Angular Points, which wil 
expreſs the Altitudes of thoſe Points. But becaut 
theſe Altitudes, tho equal to one another in th 
Body or Solid it ſelf, will appear unequal in th 
Scenographick view, for thoſe that are further d 
will appear leſs, and the nearer, larger, 

Their true proportionable Heights may be thu 


derermined : Any where in the Fundamental Line 13 
ler AB be erected perpendicularly equal to the tie thi 
Altitude (or if the Figure hath different Altitude, _ 
ler them all be transferred into the Perpendiculu 7 
AB) and from the Points A and B (and from 1 7" 
the Points of intermediate Altitude, if there bt % 


any ſuch) draw Right Lines to the Eye Point in, 
or to any Point in the Horizontal Line: Thot 
Lines AV and VB will conſtitute a Triang: 
with A B, within which all the Points of Alriruc 
will be contained. Thro' the Points o, , and n, 
draw parallels to the Fundamental Line, as you let, 
and from the Points a, a, a, erect Perpendicular 
ro thoſe Parallels, and where they Interſect the 
two Lines AV and B; as in the Points a, 4, 4, 
and b, b, b, &c. they will determine the apparent 
height of the Solid in that Scenographick Poſition 
to the Eye at Y. And in Practice theſe Parallels 
and Perpendiculars are ro be eaſily deſcribed by 
the help of a good Drawing- Board or Table fitted 
for this purpoſe, and others of this nature. 


Authors on this Subject of Perſpective are; 
Alberti Dureri Perſpecli va cum Fig. 


Hanſen Leucours Perſpectiva, in High-Dutch. 
Ulm, 1617. Fol. 


the true Repreſentation of the Solid in Perſpective. | 


Henrick 


P H A 


FRA: 


Henrick Loutenſack, Perſpectiva, ditto. Franck, 
1618, 
La Perſpective curiuſe de Niceron 4 Paris. 


1663. 

La PerſpeAtive avec la Raiſon des Umbres, &c. par 
Solamon de Cauſa, 

Roger Bacon 's Perſpettive, Lat. 

Joan. Cantuarienſis Archiepiſcopi Ferſpectiva Com- 
munis. 

Loinganno de Glocchi, Perſpettiva practica. 

Leada Regele delle Perſpettiva. 

Verdmanni Friſii Perſpectiva. 

The Feſuits Perſpective; or, La Perſpective Pra- 
Aique per un Religieux, &c. | 

Moxon's Practical Perſpettive. 

G. Ubaldi Perſpectivæ, Lib. 6, 

La Perſpeftive Speculative & Practique per Mig- 
non. 

Lamis Perſpective. | | 

Andree Alberti de Perſpectivà & Umbra, Lil. 


PESA, Penſa, Piſa x is a Ney or Weigh, or a 
ertain Weight or Meaſure of Cheeſe and Wool, 
ontaining formerly 256 Pounds. 

PESAGE, is a Duty paid for Weighing of Mer- 
handice and other Wares, to a certain common 
Veigher, whom they called Peſarius. | 


PETER Pence, called alſo Hearth Pence, Rome 
Cor, and in the North Ream Pence ;. was a Le- 
Hof a Penny on every Houſe wherein there 
ere 30 Pence vive pecunie, to be collected and 
nt to Rme: This at firſt tho only a Contribu- 
on, at laſt paſt into a ſtanding Tax : one half of 
t went for Alms to the Engliſh School at Rome, 
nd the other half to the Pope's ule, : 

It was at firlt given by King Ina, and confirm- 
ed by Offa and Ethelwolph ; eſtabliſhed by rhe 
Laws of Canute, Edward the Confeſſor, William the 
Conquerour, and Henry I. T was collected by the 
Biſhops, who employ d the Rural deans and Arch- 
deacons to receive ir, The whole Summ was by 
Pope Gregory ſtared at 200 J. 26s, In the Year 
1365, King Edw. III. firſt forbad the payment of 
this Duty to the Pope; bur the cuſtom ſoon re- 
turned again, and continued till the Reign of Hen- 
ry VIII. when Polydore Virgil was employed here 
as the Pope's Receiver General. No Place norRe- 
ligious Houſe was exempr from this Impoſition, 
but only the Abby of St. Albans. 


PETIT-Sergeanty: To hold Lands or Tene- 
ments in Petit-Sergeanty, is to hold them of the 
Crown, by yielding the Sovereign a Knife, Buck- 
ler, Arrow, or a Bow without a String, or other 
like Service at the Will of the firſt Feoffer; and 
there belongs neither Ward, Marriage nor Relief : 
No one can hold Land, in Grand or Petit-Ser- 
geanty, but of the Crown, See Stat. of Car. 2. 


2.4, 

PHALANX, among the Macedonians, was an 
Oblong Square cloſe Barrle of Pikemen conſiſting 
of 16 in File and 500 in Front, as Polybius faith ; 
ard the Soldiers ſtood ſo cloſe together, that the 
Pikes of the 5th Rank extended 3 Foot beyond the 
Front of the Battle. 

PHASES of the Planets : Since all the Planets as 
well as the Earth are Spherical, Opake and Sca- 
brous Bodics, they muſt reflect every way the Sun's 
Rays which fall upon then; and it will follow al- 
lo from hence, that one half of every Planet, or 


| 


Ee 


that Hemiſphere which is turned towards the Sun, 
will be illuminated by him, and the other Hemi- 
ſphere at that time muſt remain in Darkneſs. And 
further, ſince tis that Hemiſphere of any Planet, 
which is obverted to the Earth, which is confider- 
d by any Obſervator: 
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The eight little Circles repreſent the different Phaſes 
of Venus, as they will appear to an Eye placed in T 
on the Earth, while ſne moves round in her Or- 
bit AC EG about the Sun. It will be plain 
then, that when Venus is in A, and the Earth at T; 
ſhe being then moſt retrograde, (fee the Word Di- 
rect in this Vol.) will leaſt of all appear to us, be- 
cauſe her obſcure Hemiſphere is entirely obverted 
towards us. And if ſhe happen to be then in either 
of the Nodes, i. e. in the Plane of the Ecliptick, 
ſhe will appear like a Spot in the Body of the 
Sun. 

Bur when ſhe gets further to B (the Eye being 
ſtill ſuppoſed ro be in T) ſhe will ſtill be retro- 
grade, bur ſome ſmall part of her illuminated Disk 
will be viſible ; and ſhe will appear with illumi- 
nared Horns which will be turned from the Sun, 
or towards the Weſt. When ſhe comes to C, one 
balf of her illuminated Disk will be viſible to an 
Eye in T, and then ſhe will appear like an Half- 
Moon; in D ſhe will be gibbous, and in E at full. 
And the ſame Phaſes ſhe will put on as ſhe moves 
in the other Semicircle from E ro A again, only 
the illuminated Horns will be turned a contrary 
way; as appears by the Second Figure, where all 


the ſeveral Phaſes are delineated, 
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produced by ſhaking it in proper Glaſſes in Va- 


PIN 


And the ſame kind of Phaſes muſt happen to 
Mercury in the ſeveral parts of his Orbit, regard 


being had to the Figure of ir, and the Time of his 
Periodical Revolution round the Sun. 


PHILTRATION. See Filtration. 

PHOSPHORUS ; by order of and before the 
Royal Society at London, Mr. Hawkgbee made ſeveral 
Experiments on the Pheſphorus, about its Production 
and Propagation of Light in vacuo ; and ir plainly 
appeared from them, that the removing the common 
Air did very — encreaſe its Light. And by the 
Experiments made by the ſame Perſon on the Mer. 
curial Phoſphorus, and mentioned in Phil. Tranſ. 
N. 303. it is alſo manifeſt, that cho Mercury when 


ſtrongly agitated in the common Air would exhibir | 


in a darkned Room ſome ſparks of Light, yer thar 
a very ſenſible and eminent degree of it might be 


cuo. 

Bernouli Profeſſor of Math. at Groningen made an 
eaſie portable Mercurial Phoſphorus after this man- 
ner: In a clean neat Viol he included about five or 
fix Ounces of well purified clean Quickſilver; and 


then evacuating the Viol of Air by applying to | k 
an Air-Pump, it would, when ſhook ſtrongly in 


the Dark, appear all bright and luminous, ſo as 
that one might diſtinguiſh the Faces of the Specta- 


PHYSICKS, or Natural Philoſophy. The moſt 
eminent Books on this Subject which will give the 
Reader a true and uſeful knowledge of Narure 
are theſe ; 


Sir If. Newton's Principia Philoſoph. Naturalis 
Mathematica, i 

Ejuſdem Optice: ſive de Lumine & Coloribus, 

Borellus de Motionibus a Gravitate pendentibus, 

De vi percuſſicnis. 

Wallis Mechanics, five Liber de Motu Tractatus 
Geometricus. 

Hon. Fabri Dialogi Phyſici. Lugd. Galliarum. 
1669. 8 o. 

Mr. Boyle's Phyſical Pieces. 

Keil's Intreduttio ad Veram Phyſicam, 

Ditton's Laws of Nature and Motion. 

Cheyne's Philoſephical Principles of Natural Re- 


All Dr. Hook's Tracts printed while he wk p1SC 
ving, and his Opera Poſthuma, | 

Philoſoph. Tranſactions. 

And Collections. 

Ada Eruditorum Lipſiæ. 

Collegium Experimentale ſive Curioſum, in quo jy, 
maria hujus ſeculi Inventa & Experimey, 
Phyſico-Mathematica inveniuntur. 2 Vol. 1 

Eſſays of Natural Experiments made in the ), 
demy del Cimento, Engliſh'd by Mr, Walk 
1684. 4to. 

Ray's Wiſdom of God in the Works of the Creatin, 
Laſt Edit. with 3 Phyſ. Diſcourſes. 

Woodward's Natural Hiſtory of the Earth. 

Bohun, of Winds, 

De Reſiſtentia Solidorum, by Alex. Marchety e,? 
Florentiæ. 1665. 470. | 

Hypotheſis Phſico-Nova G. G. Leibnitz, Li 
1671, 12mo. See N. 74. of Phil, Tran, 

Horologium Ofcillatorium Chriſt. Hugenii, Pars 
Fol. 1673. : 

Traite de la Percuſſion ou Choque de Corps per M 
Mariotte à Paris 1673. 12mo, | 

Traite de Mouvements des Eaux & des aum 


Corps Fluides per feu. per M. Mariotte, u 

1686, Bvo, eon 
Pardies Local Motion, Engl. = PL 
Exegeſas Phyſico-Math. de momentis Gravium, | 
Whiſton's Theory of the Earth, Wc C 
Galliles Dialagi de Mechanica & Motu Lecali, u 

Aae Syſtemate Mundi. Þ. 

Sinclari Ars Nova & magna Gravitatis & Lei. br 

tatig. | | 


Dee de Præſtantioribus quibuſdam Nature Vin, o 
tibus. gto. Lond. 1558, 9 

Miſcellanea Curioſa Germanica, in 8 Vol. 4, ro 

Phyfico-Matheſis de Lumine, Coloribus, & de hid 
per Grimaldi. ; 


PIAZZA'S, or as our Vulgar frequently 
them Piaches, are in the Italian the ſame as cu 
Cloyſters. 

PICAGE, from the Latin Pica, was a Cuſt 
or Duty paid at Fairs and Markets for breaking 
the Ground and pitching up of Stalls and, Stand- 
ings: and this Profit of Picage was uſually gie 
or granted in Charters for holding a Fair or Ma. 


' = © * 

PIEDROIT, in Architecture, is a Square B. 
lar which is partly within the Wall. Bui/d. Did. 
PILE, in Architecture, and their Quadra's al 
Tables (as we yer ſee them in ancient Altars au 
Monuments) were imploy'd for Inſcriprions ; bt 
if ſhorter and more maſly, they ſerve for Arche 
of Bridges and for Buttreſſes to ſolid Work, Ev 
lyn's Parallel, 

PINK, is a Veſſel uſed at Sea maſted and rir- 
ged like other Ships, bur only ſhe is built with 4 
round Stern, the Bends and K ibs compaſſing fo a 
that her Sides buldge out very much ; wherefore 
theſe Pinks are difficult ro be boarded, and allo 
are made to carry greater Burdens than other. 
They are «-fren uſed for Store-Ships, and Holpital- 
Ships, in the Fleet. 

PINNACE, is a ſmall Veſſel, with a Sgume 
Stern, going with Sails and Oars, and carry ing 
three Maſts ; and is uſed as a Scont for Intci!i- 
gence, and for Landing of Men, Sc. allo one ef 
the Boats belonging to a great Man of War, which 
ſerves to carry the Officers to and from the Shoat, 
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is called the Pinnace. 
PISCI- 


— * - <-> * 


— 


6— 


EL 


"LA. 


s i WW p15CLVOROUS Animals, are ſuch as feed on 
u. Sec Birds. ; 
PITCH, is a word uſed by Architects and Buil- 
-s in theſe Senſes. Sometime Paving is called 
;cbing : But uſually they underſtand by it the 
gle which a Gable-end, and conſequently the 
hole Roof of a Building is ſer ro. If the Length 
each Rafter be 4 of the Breadth of the Building, 
n they lay that Roof is of a True Pitch: But if 
- Rafters are longer, they ſay tis a high or ſharp 
ghd Roof ; if ſhorrer, they call it a low or flat 
ch'd Roof. f £315 
PLACE Apparent of a Planet, is a Point in the 
W:cry Heaven which is found by a Right-Line 
ling from the Spectators Eye on the Earth's Sur- 
e, and terminated at the other end amonglt the 
'd Stars. In the Figure under the word Parallax 
Vol. I. If A be the Centre of the Earth, and B a 
dint on its Surface; let @ repreſent the Moon, 
en will G be her true and H her apparent Place 
W che Starry Heaven. | 
= PLACE True of a Planet, in Aſtronomy, is that 
pint amongſt the Fix'd Stars which is found by 
agining a Right Line to be drawn from the 
rth's Centre thro” the Planet and terminated at 
e other End in the Starry Heaven. ä 
PLACE Geometrick, The Ancients called their 
.cn, or Place areavourr@, i. e. Reſolutus, and 
ze Order of their Writings about it, according to 
appus, is this, (1.) Euclids Datorum, Lib. 1. 
J Apollonis ys aveJouys, or de Rationis ſettione, 
br 2. (3. The ſame Author's ve, avaJouns, 
me Section of a Space, 2 Books. (4.) His two 
doks of Tactiones (In.) (5.) Euclide his 3 
Wooks of Poriſmata. (6.) Apollonius his Eu, 
Wr of Incl/inations, Books 2. (J.) The fame Wri- 
ers 2 Books of Loca Plana, mmuoy 6mmdvv. (8.) His 
ight Books of Conicks. (9.) Ariſteus his 5 Books 
N See, or of Solid Places. (10,) Euclide his 
> Books of Places ad Superficiem, (11.) Eratoſthe- 
nes's 2 Books de Medietatibus. Of all which only 
Euclid's Data, and 4 Books of Apollonius his Co- 
Wicks are left now in Being. 
bee allo F. Craig's Tractatus Mathematicus de 
Fig. Curvilinearum Quadraturis ; & de Locis Geome- 
tricis, Lond. 1693. 4to. 

PLANE, is an Inſtrument uſed in Joinery to 
make Boards Plane, Try and Smooth, or in order 
to joint or frame them together, &c, Theſe are 
of ſeveral Names and Sorts according to the ſeve- 
ral Uſes; as, 1. The Fore-Plane, which is a long 
Plane, and uſed firſt of all before either Smooth- 
Plane or Fointer, The Edge of the Iron of this 
Plane is not ground ſtreight, bur riſing with a Con- 
vex Arch in the middle of it, that irs Edge may 
bear to be ſet the Ranker, for its uſe is to rake off 
tte Irregularities of the Stuff as ſoon as may be, 
n order to prepare it for the Smoothing-Plane or 
Junter, If the Stuff be free and frowy; that is, 
en tempered all over, you may then ler the 
lane ſo rank as that you may take off a Shaving 
ef the thickneſs of an old Shilling; bur if it be 
hard or curling, you can't rake off one thicker 
than an old Groat. 2. The Smoothing-Plane, is a 
ſhort ſmall Plane, whoſe Iron is ſer very fine, and 
its uſe is to rake off the Irregularities of the Fore- 
Plane, or thoſe which ir hath left. 3. The Fointer 
IS a Plane longer than the Fore-Plane, and hath its 
Sole perfectly ſtrair from End to End; it comes 
aſter the Fore-Plane and Smoothing-Plane, and is 
Celign'd to ſhoot an Edge of a Board perfectly 


ſtreighr in order to jointing, as alſo Boards of any 
thicknneſs; for tis uſed to Try, as they call it, 
that is, ſmooth Tables with, whether large or 
ſmall : wherefore irs Iron muſt be ſer very fine, 
little above an Hair's breadth above the Sole of the 
Plane, and the length of the Edge of it exactly 
ſtrait, or parallel to the Plain of the Sole or Bot- 
tom of the Plane. 4. The Strike Block, is a Plane 
made as true as the Fointer, and like it, only ſhorts 
er; being uſed to ſnoot a ſhorr Joint, which it 
doth more handily and readily than the long Foin- 
ter, Tis uſed alſo for framing and fitting the 
oints of Mitres and Bevels, bur then the piece of 
ood is drawn by hand over the Plane ſeveral 
times till tis ſnot true. 5. The Rubbet Plate, is 
uſed to cut part of the upper Edge of a Board 
ſtrait or ſquare down into the Stuff, ſo that tbe 
Edge of another Board cut down after the ſame 
manner may fit and join in with it on the Square; 
and when two Boards are thus cut away this lap- 
ing over is called — The Rabber-Plane 
is ſometimes uſed alſo ro ſtrike a Faſcia in a piece 
of Moulding. The Iron of this Plane is full as 
broad as the Stock is thick (uſually about an Inch) 
that the Angles of the Edge may cut down exactly 
ſtrair ; and it delivers irs Shavings at the Side and 
not out of a Mouth at the Top, like other Planes. 
6. The Plow, is a narrow Rubbet- Plane, with the 
addition of two Staves with Shoulders ro them; 
and on the Bottom of the Shoulders a Fence: Its 
uſe is to plow a narrow ſquare Groove on the Edge 
of any Board, of any proper depth. 7. Moulding- 
Planes, of which are ſeveral kinds, as the Round 
Plane, the Hollow, the O--- G---, the Snipes Bill, 
Sc. and theſe of ſeveral Sizes, as from half an 
Inch to an Inch and half. When theſe Planes are 
uſed on (oft Wood, as Deal, Pear-Tree; Maple, 
Sc. the Iron is ſer to an Angle of 45 Degr. with 
the Sole or Baſe of the Plane; but if it be very 
hard Wood, as Box, Ebony, Lignum Vite, &c. 
it is ſer to 8o Degr. and ſometimes quite upright. 
There is alſo ſome difference in the grinding of the 
Baſil or the Slope of the Edge of the Iron of the 
Plane; for in working on hard Wood this is ground 
to anAngle of about 18 or 20 Degrees; but in ſoft 
Wood, nor ro one above 12 Degrees; for the 
more acute the Baſil is the better and ſmoother the 
Iron cuts, but the more obtuſe and thicker it is, 
the ſtronger is the Edge to cut upon hard Work. 

PLANE of the Frejection, in the Aſtronomical 
Perſpective or Stereographick Projection, is a 
Plane which paſſes thro the Centre of the Sphere, 
the being ſuppoſed the Pole of or in a Point in the 
Axis of that Plane, and 90 degrees above it or the 
Surface of the Sphere; thus, if the Eye be in the 
Zenith cr Nadir Points, the Horizon will be a 
Plane on which the Circles of the Sphere may be 
projected Stereographically : And from hence ir 
will follow, that all great Circles of the Sphere 
paſſing through the Eye-poinr, muſt be at Right 
Angles to the Plane of the Projection, becauſe they 
wr thro irs Poles. See Spherick Geometry or Pro- 
jection in Vol. I. 

PLANETS. The Motions of the Six Primary 
Planets round the Sun is ſo adjuſted, that the 
Square of the Times of their Periodical Revoluti- 
ons are as the Cubes of their Diſtances from the 
Sun: And the ſame thing is found by all Aſtrono- 
mers to be true, with regard to the Motions of the 
Secondary Planets or Satellites round their Primary 


ones. Greg. Aſtron, p. 26, 27. 
Fhe 
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The Forces with which the Primary Planets are 

tontinually drawn from a Rectilineal Motion, and 
that means are retained in their Orbits, are re- 

ciprocally as the Squares of their Diſtances from 
the/Centre of the Sun. Id. p. 37. 

The Forces with which the Secondary Planets 
are retained in their Orbits, are reciprocally as the 
Squares of their Diſtances from the Centres of their 
Primary Planets about whom they revolve. p. 34. 

The Nodes and Apſides of all the Planerary Or- 
bits are ar reſt and do not move progreſſively. 


P. 55: 

The Planets and Comets are retained in. their 
Orbits by the force of Gravity; the ſame Law 
prevailing thro' all the Solar Syſtem. p. 57. 

If a Primary Planer revolving round the Sun as 
irs Centre, carry round with him a Satellite which 

"revolves alſo round the Planet; the Motion of this 
Satellite will be accelerated all the while it is moving 
from the Quadratures to the Syzygies, and retarded 
all the while it is in moving from the Syzygies to the 
Quadrarures: So that it will move faſter near either 
irs Conjunction or Oppoſition, and /lower near 


- the Quadrarures. The Figure of irs Orbit will al- 


ſo be more Curvilineal in the Quadratures than in 
the Syzygies, and conſequently the Satellite will 
be or recede farther from the Primary Planer, in 


the Quadratures than in the Syzygies, ſo as that 


the Orbit will be an Ellipſis, whoſe Centre is the 
Primary Planer, and whoſe greater Axis lies ar 
Right Angles to a Line drawn from the Sun; and 
the lefſer Axis is coincident with that Line. This 
Dr. Gregory demonſtrates in his Aſtron. p. 282, &c, 

But if the Orbit of the Satellite Planet, inſtead 
of being a Circle be an Ellipſis, in whoſe Focus the 
Primary Planet is ſuppoſed to be placed, then will 
the greater Axis of this Elliptical Orbit, twice ad- 
vance forward, viz. in the 2 Quadrarures, and 
twice recede backward, viz. in the 2 Syzygies, 
of every Revolution of the Satellite round the Pla- 
net. p. 298, 

In each Revolution of the Satellite round the 
Planer the Apſides will, for the moſt part, advance 
more forwards than they recede backwards, and 
by the exceſs of this Progreiſion, will move in 
Conſequent is. ü 

PLASTICE, or the Plaſtich Art, is the Art of 
making Figures of Men, Birds, Beaſts, Fiſhes, 
Plants, Ic. in Clay, Sc. The Workmen are cal- 
led Plaſte, It differs from Carving, becauſe here 
the Figures are made by Addition uſually, bur in 
Carving always by Subſtraction of what is ſuper- 
fluous. Ir is now with us chiefly uſed in Fret- 
work Ceilings; but the Italians apply it to the 
Mantlings of Chimneys with great Figures. 

PLAY. The Laws of Chance or the Proporti- 
on of Hazard in Play or Gaming is a thing Mathe- 
matically Compurable, &c. For tho ir be uſually 
very uncertain in any Game depending on Chance, 
who ſhall win; yer it may, in moſt Caſes, be de- 
termined who hath the berrer of the lay, and 
what Advantage one hath above the other; (which 
if Gentlemen knew and conſidered, they would 
not, perhaps, venture their Money with Sharpers, 
and ſuch Wretches as make ir their whole buſineſs 
to know and remember the Odds in Gaming, as 
well as to practice moſt infamous ways of Chear- 
ing by Falſe Dice, flight of Hand, &c.) Bur, I 
proceed to an eaſie Inſtance; rho' whether a Man 
ſhall throw 6 with one Die the firſt rime be uncer- 
rain, yet how much it is againſt him, or how im- 


| probable that he doth not, may eaſily be dens 
ned. So likewiſe if another and I play ar To 
or Back-Gammon, 3 up, and I am the firſt c 
tho it be uncertain, and can't be determined > 
thematically who ſhall win; yet by thoſe * 
ciples I can demonſtrate what the Advantage i 

my fide, and how much the Value of my Exped 
tion or Chance exceeds his. 

A vaſt variety of Queſtions about theſe thi tion 
will ariſe in Play, amongſt rwo or more Gamftes 
in order to the determination of which, this m Gan 
be premiſed as a Principle. | | 


That the Value of any one's Chance or Exped win 
on of Winning, is what would purchaſe the jj I ag 
Chance, Advantage or Expectation in a ju 

equal Game, 


Thus if a Perſon ſhould, unknown to me, hi 
in one Hand 73. and in the other 3 5. tho ith 
impoſfible for me to be certain which Number! 
in which Hand; yet I'm ſure tis an advantage 
me to have the choice of which Hand I will tak 
and (as I ſhall ſhew below) this advantage 
worth five Shillings. 

In order to which, I lay down this Proy 
ſition. 


Propoſition I. 
Where there is an equal Chance for a=3-. u 


b==7 s. the value of my Expectation is . t 4 
half the Summ of à and b. 4 


To inveſtigare the truth of which Propoſitin 
ſuppoſe I would ſeek what the value of my Exp 
ctation is in this caſe, let it in the Analytick 
of enquiry, be called x. | 

Then, by the general Axiom or Principle, lf 
had x, I were able in a fair and equal Game 1 
purchaſe ſuch an Expectation again. 

Suppoſe therefore I play with another on tt 
terms, that each of us ſhall ſtake down x, and 
that the Winner ſhall give à to the Loſer : I f. 
this is juſt and fair, and that 1 have an equ 
chance, either to get a, if I loſe the Game, or n 
have 2x—4a (that is, both the Stakes, ſubdudy 
a) if I win, Now to make it an equal Gan 
this 2x—a muſt be , wherefore tranſpolingi 
and dividing by 2, you will have this Equatia 
2 which gives x ſought. 

Thus in Numbers, If I have an equal chanced 
getting 35. or 75. then by this Propoſition my Ev 
pectation or Intereſt is worth 5 4. and tis certain 
that having 5 s. I may have the ſame Chance; ſot i 
I play with another, and each of us ſtake 5 4. with 
this condition, that the Gainer ſhall pay the Loſet 
35. This is an equal way of Gaming; and d 
plain, Thar I have an equal Chance to get or te- 
ceive 35, if I lole, or 7 5. if I win. 

That is, if a Man will give me the choice of 7% 
in one of his Hands, and Iz 2. in the other, tis 2 
good as giving me 55. 


Propeſition Il 


| PLA 


PLA 


Propoſition II. 


Where there is an equal Chance of a, l, or c, the 
value of my Expectation is — — or one third 


of the Summ of a, b, and c. 


Let x (as before) be the Value of my Expeda- 
tion; then muſt æ be ſuch, that I can purchaſe 
with it the lame Expectation in a juſt and equal 
Game. Suppoſe the Conditions of the Game were, 
that of three Gameſters each of us ſtake down x, 
and I agree with one of them, to give him b if I 
win, and he doth the ſame by me ; with the other 
I agree to give c, if I win; and he doth the lame 
with me: I ſay, this is fair and equal play; for 
here I have an equal Chance to ger 6, if the firſt 
win, c if the ſecond win; or 3x—b—<e (that is, 
all the Stakes, deducting b and c) if I win my ſelf. 
Now to make the Game equal, 3x—b--c muſt be 


qual to 4, wherefore _ And ſo on; if 


here had been an equal Chance for four things 
2s a+b+c+d4, the Value of my Expectation will 


pe e &c. 


Propoſition III. 


Let the Number of Chances by which 13 (=) 
may happen to me, be p==3, and the Number of 
hances by which b==8, falls ro me be q==2, and 
ppoſing all the Chances to happen with an equal 
Pacility ; then, I ſay, the Value of my Expecta- 


ion is 249, thar is, in words, The Quotient 


ariſing from the Summ of the Products of both 
he Numbers 4 and b, when r into their 
Rneſpective Chances p and 3, and then divided by 

5 af — of thoſe two Chances. Io prove 
w , 


Suppoſe as before, my Expectation to be x: If 
I have x, I ſhall be able to purchaſe with ir the 
ſame Expectation again in an equal Game. For 
this I may take in as many Perſons to play with me 
as make up the Number of p+9q ; of which every 
one muſt ſtake x : Therefore the whole Stake will 
be px +qx, and every one plays with equal hopes 
of winning. 

With as many of my Fellow-Gamſters as the 
Number q ſtands for, I bargain one by one, that 
which of them ſoever wins ſhall give me ; and if 
| win, I will do fo by them. Then with the reſt 
of the Gameſters, whoſe Number is —_ (thar is, 
all the remaining Gameſters but thoſe expreſtby , 
ud my ſelf) I bargain, that whoever of them 
ins the Stakes ſhall give me 4, and I agree to 
@ ſo by them, if I win. Tis plain that this is 
ir Play, no Man being injured. And in this Caſe 
| have q, expectation to gain b; and p— 1 ex- 
pectation to win 4: And 1 Expectation (viz. If 1 
win my ſelf) to gain px+qx—bqg—ap+4; for if 
I win I muſt give ô to each of the q Gameſters, 
and a to each of the p—1 Players; which makes 
<b+pa---4 ; if therefore qx +bx---ba---ap +a were 
equal to &, I ſhould have p Expectations of 43 
(ünce juſt now I had p Expectations of it) 
and q Expectations of b; and ſo I ſhould come 


[px +gx—bymap + ane. By Redudtion 2219, 


Q. E. 7. 


In Numbers, If I have 3 Chances for 13, and 2 
Chances for 8, I ſay by this Rule my Expectation 
is worth 11, 

For 13x3==39. and $x2=16. and 39+ 16==55, 
and 55 4 5 =I. * | 

And if I have 11, I can eafily ſhew that I may 
come to. this Expectation : For, ſuppoſe I play 
with 4 others, each of which, as well as I, ſtakes 
11; With two of theſe I bargain, that whoever of 
us wins ſhall give the others 8 a- piece; and then 


give to the 2 Loſers of us 13 a- piece. Then tis 
plain, I have 2 Expectations to get 8, and 3 Ex- 
pectations ro get 13 (viz. if either I or any of the 
other two win) for in this Caſe I gain all the 
Stakes which make 35 out of which I muſt give 
the firſt two 8 a- piece, and the other two 18 a- 
piece, and ſo there remaifis 13 for my ſelf, 


To apply theſe things to the ordinary Caſes of Play. 


1. Suppoſe he that comes firſt ro Three be up, 
or wins the Stake between two Gameſters: And ler 
me be two and he bur one; Query, what is my Ad- 
vantage? Or, if we leave off Play, what is my 
juſt Share of rhe Stakes ? 

5 — firſt — here is, how much each 
of us wants to be up; as ſuppoſe we play 3 u 
and he be 1 and I 2; or if — fk AA = 
20, and he be 18 and I 19 Games; in both theſe 
Caſes he wants 2 of being up and I want bur one. 
The Queſtion is, what Advantage I have of the 
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juſt to my firſt Expectation; wherefore putting 


Lay ? or what Proportion of the Stakes is due to 
me if we ſhould. now leave off. 

To find which, let us ſee what would happen 
if the Game went on: If I get the next Game, or 
End, I am up, and win the Stakes; which ſup- 
. you call a==$, but if he win 2, then he will 

up as well as I, and fo both our Lots are equal; 
and if we ſhould then divide, each of — 
will be? or 34. 

But before we play that Game, if I am two 
and he but one, the Hazard, which of us ſhall 
win that Game, being equal, I have an equal 
Chance to ger the whole Stake or the half; that is, 
4 or ?; for if I win the Game I have 4, and if he 
win, my juſt ſhare of the Stake is 34. | 

Since therefore, before I begin this Game, I have 
an equal Chance to gain 4 or 44, the value of my 
Expectation (by Prop. I.) is half the Sum of both 


thoſe Chances (i. e.) es. Now if I 


have 44 due to me as my Share, he cap have but 
24 due to him as his Proportion; ſo that if we 
play d for 8 Pieces, and would draw Stakes when 
I am two and he but one, and if three be up, I 
mult have 6 Pieces and he bur 2 Pieces, and the 
odds on my fide is Three to One. 


Another way thus; in 
Caſe 1. The Deficiences being 3, the Sett muſt 
be up in two Ends; wherefore rake the Members 
of the 2d Power of a+6, and diſtribute them 
thus: Becauſe A wants but one of up, let all the 
Members, where there is one 4 or more, with their 
Uncie be collected for 4, and all where there's two 

's (or bb and above) for B, 
51 For 


with the other 2, I agree, that the Winner ſnall 


— 
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Or by ſimple Subſtraction only, Let the Stake of 
each be 32 5. then if A wins the next Game he is up 
and hath rhe whole or 64 Shillings ; bur if B wins 
it, their Shares will be equal. A there might have 


ſaid, If B will leave off ler him give me the 32 
Shillings, which I am ſure of, tho he ſhould win 


the next Game; and ſince he will not venture for 
the other 325. let us divide it fairly between us; 
ſo 4 muſt have 165. more, which will make his 


Share in the whole 48 Shillings, and be muſt have 
only 16 Shillings. 
Tis the ſame odds, 1. e. 3 to 1, that a Man 
throws not Pile twice together with one Piece, as 
that he throws two Piles the firſt throw with rwo 
Pieces. 
For reckoning each Face of the Piece of Money 
for a Chance, like the Face of a Dye, tis plain, 
of the 4 Chances on the two Pieces, there is only 
two Piles for him, whereas there is 2 Croſſes, one 
Pile and one Croſs, and one Croſs and one Pile a- 
gainſt him; each Piece having two Faces) chat is, 
there is one for him and 3 againſt him. 


Caſe 2. Suppoſe I want but one Game of up, 
and my gs 3. 

I conſider the ſtate of our Caſe, if either my ſelf 
or he gain the next Game. If I win it I am up, 
and ſo have the Stake 4; if he win it, he will then 
want two of being up, as I want bur one. And 
then II ſhall be in the ſame ſtate as was ſuppoſed 
in the Caſe before this; and my ſhare of the 
Stakes, if we ſhould divide fairly, is 4a ; wherefore 
before I threw I had an equal chance for 4 or 4a, 
and therefore (by Propeſition J.) my Expectation 


is worth 2A But if my Proportion of 


Expectation be 7, his can be but 44; and there- | 

fore my Odds is as 7 to 1. 

Otherwiſe thus, 

The Deficiences being 4, the Ser muſt be up ar 
3 Games end: Then take the Members of the 
third Power of A+B and diſtribute them thus: 


For A, For B, 

14 163 

3aab Wherefore the Odds is 
1 3abb as 7 to 1. 
* 


Here alſo by common Subſtraction tis plain; 
That if A wins the Game he hath 64s, but if B 
wins it, they are in the Condition mentioned in 
Caſe 1. That is, there is then 48 3. due to A; 
wherefore he might ſay, Give me that 48 3. that 
is due to me (for I'm ſure of it whether I win or 
loſe the next Game) and if you will leave off and 
not hazard the other 16 s. let us divide them e- 
qually; give me $s. more, which makes my 
Share 64 5. leaving yours but 85s, wherefore A's 
Ad vantage was 7 to 1. 


Caſe 3. By this method of Calcylation you will 
find, that if I want but one of being up and he 4, 


For 4, For B. 
l 4 1 bb | | Wherefore 4's odds to B 
2 ab | : 
: | is 3 to 1. 
3 1 


Ara, and therefore the Odds on my fide is 13 tog. 


he who wants but one when the other wants but 
two (as in Caſe 1. for his Expectation then is but} 
or Ba, whereas now tis £14. 


play, and ler the firſt and ſecon 
Game of up; 


caſe of a Diviſion of the Stakes) you mult co 

der what will happen if either he or any of tbe 
two other gain the firſt Game. If the firſt win be 
gets the Stake 4, if the ſecond win 
hath nothing; but if the third win, each would 


Caſe 4. Suppoſe I want 2 and he 3 Games of, 
ing up. 

Then if I win the next, I ſhall want but ch. 
and he three. This ſtare of the Sett is worth! 
by the laſt Caſe; but if he win, then each of 
will want 2, and ſo our Chance is equal, and then 
is x4 due to each. of us; wherefore I have an g 
qual chance to gain 4 or 14: Bur x5 FP 
wherefore, if we were to divide the Stakes jugj 
there is eleven 16rhs due to me, and conſ vent 
but 5 Sixteenths due to him; where mu 


fore 
have eleven parts of the Stake, and he but fiye, 
Otherwiſe thus ; "= 
Let A want 2 of up, and B want 3. 
The Deficiencies 2 3 being 5, the Sert muſt 
up in one Game leſs; viz. 4. 
I rake therefore the 4th Power of the Binomig 
A+B, viz. 4 406+ 6b +ab a+, and d. 
ſtribute ir thus; 
Let all the Members where there are two 43 
collected for 4, and all thoſe where there « 


three b's for B. , 
 « B. Then adding all the Uni 
Ia, 4b/a | in each Collection toget 
4 \| 16+ | they will give the Chances ut k 
64*b* ſhew the Odds of As winning F 
[— | or being up before B, to | 
3 as FI to 5, | 


And fo on Univerſally, 


As in Caſe the next, where 4 wants two andi 
wants four of up. - 1 | 
The Deficiencies being 6, the Sett will be q 
in one Game leſs, viz. 5. Taking therefore H 
Uncie of the 5th Power of a+6 you will b 


a4 


for 4. for B only 
145 165 
54 5abs 
104˙⁰ 0 
104 U Wherefore the Odi 
| — —— is 26 to 1 l ic 
lin all 26. in all 6. Ie 4 


This Method by the Uncie of a Binomial u 
communicated ro me by the Honourable Fran 
Roberts, Eſqz. 


Caſe 5. Suppoſe I want 2 and he 4. 
If I win next I ſhall want but one and he w 
ſtill want tour; but if I loſe the next Game, I ſh 
want 2 and he 3; wherefore by Caſe 3, 4. I hat 
an equal hazard of gaining ++ or N, and this h 
Prop. I. is worth 124; wherefore his Share is bu 


N. B. Wherefore he that wants but 2 of up 
when the other wants 4, is in a better ſtare that 


To carry this a little farther, Suppoſe 3 Men 2 
want but one 


and the third want two. : 
To find the value of the Share of the firſt (i 


the 


the Odds on my fide is 13 to 1, 


| want a Game; ſo that 4 is each Man's ſhare! 
| Where: 


. 3 


r _ 4 
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are can be bur 34; wherefore the 
ided into 9 
piece, and the third muſt have one. 
And after this manner you may 


| then, adding all their Shares and dividing the 
by the Number of the Gameſters, the Quotient 
be the Share you ſeek, | 


Propoſition IV. Problem. 


To find at how many throws one may under- 
to throw 6 with one Dye? | 


aſe 1. If I undertake to throw ſix the fir? time, 
plain there is but one Chance for me and 5 a- 
nſt me. Let the Stake therefore be 4, then ſhall 
ave one Expectation to gain 4, and 5 to gain 
ning; wherefore by Prop. 11,75 nothing, 
5 times nothing is nothing) a, is the value of 


Expectation, and conſ ly my Antagoniſt 
have 44; wherefore he ought ta lay me 5 


Ogett 
ces and 
innig 
to h 


aſe 2. If T undertake to throw 6 at two throws 
h one Dye, my Chance may thus be found ; 

f I rhrow 6 the firſt time I have my Stake; 
do not, I have but one throw remaining; 
ich (by Caſe 1.) is Sa; Wherefore there are 
Chances for my gaining 2a, and but one for 43 


ich (by Prop. D SNN. the Chances 


inſt me then give} my Fellow-Gameſter 43a, 
| conſequently, that I don't throw 6 at two 
ows, is 25 to 11. 


Caſe 3. By the ſame method of Calculation you 
ill find that I don't throw 6 at three times, is 


by 25 to91, alittle than 4 to 3. 

7 Coſe 4. Thar Ido throw it at 4 times is 671 to 
, 4 little more than an even Wager. 

— Coſe 3. That I do it at 5 times, is 4651 to 3125, 


g. almoſt 3 to 2. 


Caſe 6. That I do it at 6 times is 31031 to 
5, almoſt 2 to 1. 

The Solution of this Problem and of the follow- 
ng one I had alſo from the Honourable Fr. Re- 


= Thus, | 

w many times, with a fin e, ma 

oe undertake to caſt Six. | OY : 
The Chances of cne Dye being 6, I make 6 

the Numerator of a Fraction, and the Chances a- 


be a 
u inſt my throwing 6 being 5, I make chat the 
id berominator; and by conſequence, the Denomi- 
e: nater ſubducted from the Numerator leaves the Chances 


are for me. 


berefore the firſt Man hach one Expectation to 
44 one to get nothing, and one for 44 z which 
Prop, II, is t. Bur the ſecond Man's 
| ion was as good as that of the firſt, for he 
ag ar Arete ha. ” nm . 
: Bur * Da, and conſequen ird's 
be bor a: ” Lakes being 


on the two firſt Men muſt have 


with 
Number of Players; of which ſome want 
bre and ſome leſs of rhe Serrs of Games. If you 
bout to inveſtigare any one's Share, you muſt 

ider what would be due to him, if either he or 
y other Gameſter ſhould win the next Game ; 


| if nor, there remains 


Now I ſay, that the Number of Throws re- 
quir'd muſt be the Index of that Power of f. 
which makes the Numerator at leaſt double to the 
Denominator ; for by chat means the Chances a- 

ſubducted, 


gainſt me being a Majoriry will remain 
me. 
Thre ene 

10.3 Ys ag* me _ Me 3s 
0 TE 11 that is 36—23 
3 7 125 91 116—125 
4 625 671 1296—625 


ing ths 


Wherefote ar 4 Throws I have | 
on as far as 


Ad vantage: And ſo you may 
you 5 


Problems of this Nature are very 


ſolved by the Logarithms, as in this Example. 


In how many times, with 6 Dice, may one un- 
dertake to throw all Sixes ? 

All the Chances on 6 Dice being the 6th Power 
of 6; that is, 46656, let x be the Number of 


Throws requred. . 
x2] — 


that is, this Fraction when raiſ- 
ed up to the Power of x muſt 
have its Numerator above 
double of the Denominator; or 
by the Logarithms. 
0,00000931* > 0,30103000, 
Wherefore dividing one by the other ir will 
| follow, that x>32334. : 
4 And * 32335. 


Now without the Logarithms (which ſolve this im 
a few Minutes) a Man's Life would ſcarce ſerve ts 
go thro the Operation; for 78875 muſt be raiſed 
up to the 32335th Power. which would make a 
Row of Figures almoſt a Quarter of a Mile is 


46655 


| 


2 
3 


To find at how 
with only 2 Dice ? 


Caſe 1. Tis plain, the firſt Throw, the Caſtor 
hath bur one way ro throw it and 35 Throws 
miſs it; wherefore by Prep. II. his ion i 
bur 374. 


Caſe 2. He that undertakes it ice 
throw 12 the firſt time gains 4; if nor, he hath 


at 
if 
but one Throw more it; that is worth 
and 35 Chances againſt him : 
1225 which is above 16 to 1. 
Throws, let us find the Hazard or 
do it the firſt or ſecond Throw, then he 


many times one may throw 1% 
{ 


twice, if 


25. 


1 
i F 


f 


+> 


oh 
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but one Chance for him for 12 

is worth 1253, and there will 

Omitting then the Chances 

If he that undertakes to throw 12 at 
312 


1 


but 44, by the former Caſe; wherefore 
Chance for « and 35 for +44, 
T2 
rage 
it at 4 Throws. 
_ other Throws 


bl 
— —— — — 


——E— — ñ—ł4iͥ—ͤ— 
„ 


n 


1 »— ———— 


S 


- — — — „ — | 
him; which by the former Caſe are worth 12580 
But for the fame Reaſon in his zwo firſt Throws, 
tt hath 71 Chances for 4, againſt 1225 Chances 
which will loſe it; wherelore ar fielt he hath 71 


&*.. ak 
* 


Chances for « and 1225 which give him 1288. 


150062 
which by the Second Propeſition is worth 77 55 f 5 
And thus if you purſtie all the Caſes (ſaith the 
Ingenious Author f the Laws of Chance, p. 38, 
39) yon will find, that he that undertakes to 
throw 12 with two Dice at 24 Throws, has ſome 
diſadvantage of the Lay, as he that engages to do 


' 17 * . 


it at 25 hath fome advantage. 
TM n £19 5970 17 79108 eee 


Propoſition VI, 


9 ih 6.8 0 } 8 4 | 
After the ſame manner may be found, that you 
T w two Sixes at 10 Throws 
of one Dye, or with one Throw of 10 ice. 


may undertake to t 


Propofition VII. 


If I play with another but oneThrowwith 2 Dice, 
ſo that if 7 comes up I win the Stake, if 10 he 


gains it; what is the Qdds, and how much of the 
Stakes would belong. to me if we draw ? | 


Of the 36 Chances on the two Dice, there are 
6 which will give me 7, 3 which give me 10, and 
conſequently 27. other: Chances which give me 
neither, and which equals the Game. In which 


Caſe there is due to each of us 44 ; but if none of 


the 27 ſnould I have 6 Chances to gain 4 
and 3 by which I may get nothing; which, by 
Prop, II. is 34 in value. So I have 27 Chances 
for. half a and 9 Chances for 4, which (by 
Prop. II. Aa for me, and 344 for him. 


Prepaſtrion VIII. 


If I were playing with another, by turns, with 
rwo Dice, ſo that if I throw 7 I win, and if he 
throw 6 he wins, and he hath the firſt Throw ; 
what is the Proportion of my Hazard to his? 


| Suppoſe I call the Value of my Hazard x, then 
if the Stakes be , his Hazard will be --- rx. 
Then whenever tis his turn to throw, my Ha- 


zard is x; bur when ir is my turn, the value of 


my Hazard is greater. | 

Suppoſe I then call ir ). Now becauſe of 36 
Throws on rwo Dice, there are 5 which will give 
him 6, and 31 which bring it again ro my turn to 
throw; I have 5 Chances for nothing and 31 for y, 
which (by Prop. IIIL) is worth 445. Bur ar firft I 


| ſuppoſed my Hazard to be x , wherefore 4 y==x, 


wherefore N. l ſuppoſed likewiſe when it 
was my rurn to throw, that the Value of my Ha- 
zard"was y: But then I have 6 Chances which 
giye me 7, and conſequently the Stake; and thirty 
Which give my Antagoniſt the Dice; that is, make 


my Hazard worth x. So ILhave 6 Chances for a, 
ang. 30 for x; which by Prop. IL is worth "36>, 


hut by the Suppoſition, that is =y=34x, and 4x6x6x6 1296 18 ? 
| tis 13 to 5 that he throws Doublers che firſt time 


6a+30x 365 a 
therefore „ ie and by Reduction 


AH, which is the Value of my Hatard ; | 


— 


' 1 . en Dre AN} 
I Jo find this, take the firſt 8 even Number, , 


Wherefote his muſt be 3*4, and conſequem 
Chance to his is as 31 90 30. Ae 
In the Book above-mentioned, called 71, 
of | Chance, you will. find the- Advantages and ty 

advantages of the ſeveral Chances at zad, 
Bing, WW, Be. this way computed, 


17 11 0.105 (6. .* db,» 1 
S175 2 Propqſitian IX. Probl, . 


To find in any Number of Games the Value o | 
Firſt, u wor z en Lic 25h bod 


% 
LU! 


Suppoſe A and. B play ſo that he that wins 
firſt 9 Games ſhall. have the Stakes, and 4 N 
won one. of the 9 already if they leave of, i 
— g 1 bv Lay > ooh 4 at 1:4 


6, 8, 10, 12, 14, 16, and multiply them comm 
ally, that is, the firſt by the ſecond, and then 
Product ariſing thence multiply by the third, g 
Take alſo the firſt 8 odd Numbers, and do 10 
them. The Product of the even Numbers y 
be a Denominator, and that of the Odd ons 
Numerator of a Fraction; which Fraction will, 
preſs. the Quantity of B's Money due to 4 « 1M 
winning the firſt of the 9 Games. 
Suppoſe only 4 Games up, of which A is o 
Take the three firſt even Numbers, as 2, ,, 
and multiply them continually, they will mu 
48 ; the three firſt Numbers, 1, 3, 5, ſo multi 
make 15: Therefore there is due in this Cake 
A, 4x or of B's Money; wherefore, if ea 
had ſtaked 16 Shillings, there would be a C 
due to A beſides his own Stake of 16 Shilling, 


Propoſition X. Prebl. db 
To find the Value of bis Hazard who wndert 


at the firſt Throw, to caſt Doublets with an „ ay 
ſigned number of Dice. 


* 
1 
N 


In two Dice tis plain, that to avoid Doubltt, 
every one of the Siæ different Throws of the id 2 H 
Dye, can only be combined with Five of the & | 
cond ; becauſe one of the Six is of the ſame lia 
and therefore will make Doublets. 


For the ſame Reaſon, the thirty Throws i 


two Dice which arc not Doublers, can only ſto! 
combined with four Throws of a Third Dye, a Gl, 
with but 3 Throws of a 4th Dye. per 


Wherefore in General this will be the Serien: 
6X5XAX3X2X1%X0, c. 
EX6X6R6x6X6X6, Cc. 


The Under Series is the Summ of all the 
Chances; and the Upper, the Number of Char 
ces againſt him who undertakes to throw Dou- 
blers. | | | 
Each Series muſt be continued to fo man? 
Terms, as are the Number of Dice. V. g. If 
one ſhou'd undertake to throw Doublets the fert 
Throw with four Dice, his Adverſary's Hazard ib 


FX5X4%XZ — 360 __ 5 „and he harh J: So that 


with 4 Dice. 


Is 


P L E 


——— — ͥͤ — 


gainlt the Undertaker are nothing, 


here muſt neceſſarily be Doublets. 
Propoſition XI. : 


% " 


Chances for c: I fa 


ap +bq t+&-. 
orth 71 


Ing p=2 . 4223.4 . 5= 


ill my E | 
having it, 


e Number p+q+r; with 


ch, if I win: With thoſe rep 
umber 9, I bargain, to have 5 if any of them 
in, and to give h ro each of them if I win m 
If; and with the reſt of the Players, whole 


e ſame manner, Now all being in an equal 
obabiliry to gain, I have p Chances to get a, 4 
hances for 6, and —1 Chances = e, 4 

elf, ro 


nay e Chance, 1. e. when I win m get 
1 x + 0x +1-x-- bre Ke. which if it be ſuppoſed 
en al to c then 1 have p Chances for 4; 5 Chances 
ad r b, and r Chances for e (for juſt how I had 1—1 


hances for it) therefore if x H= rx 


* DAP +bqt+cr 
_— Then e ff 


By this Theorem all the Chances at Hazard 
may eaſily be Calculated. 
87. ; 


ap---bq- 
as it ought 


his Barons of Cheſhire an ample Charter of Liber- 
ties; Exceptis Placitis ad Gladium ſuum Pertinen- 


n 


the Conqueror gave the Earldom of Cheſter to his 
Kinſman Hugh (commonly called Lupus] Ance- 
ſtor ro this Earl Renulph, Tenere ita Libere 

Gladium, ſicut ipſe Rex Willhelmus tenuit Angliam 
per Coronam. And conſonant hereunto, in all In- 
dictments for Felony, Murder, c. in that Coun- 
ty Palatine, the Form was anciently, Contra Pa- 
em Domini Comitis, Gladium & Dignitates ſu- 


Cd, * 
PLEBANIA,. Eccleſia Plebenals, is a Mother 
Church which hath one oc more Subordinate Cha- 


mts, 

LEBANUS, was ſometimes the Title of a 
tural Dean, becauſe the Deanaries were formerly 
affixed to the Plebaniæ, or chief Mother Churches 
within ſuch a Diſtrict, which at firſt was uſually 
Ten Pariſhes, Sometimes it ſeems to have been 
uled for a Pariſh-Prieſt of ſuch a large Mo- 
ther Church as was exempt from the juriſdicti- 
on of the Ordinary, and therefore he had the Au- 

ity of a Rural Dean commirted ro him by 


"Jn even Dice, tis eaſie to ſee the Chances 4. 
| becauſe then 


If I have y Chances for 4; 'q Chances for b; 
„my . ExpeCtation is 
chat is, in Numbers, ſuppo- 
. 
Value of my Hazard is 2X3 F425 '*9=5. For 

tion x, then' x muſt be ſuch, as 
am able to purchaſe as good a Ha- 
ard again, in a juſt and equal Game, Suppoſe 
he Law of the Play were this, that I playing 
ith ſo many others, as with my ſelf, make up 
as many of them as 
he Number p repreſents, I make this Bargain; that 


hoe ver wins ſhall give me a, and I will do fo to 
reſented by the 


lumber is r--1, I agree to give or to receive c after 


Vid. Laws of Chance, | 


PLEAS of the Sword. Placita ad Gladium, In | 
2 H. 3. Ranulph the 3d. Earl of Cheſter granted to 


tibus, The Reaſon of which was, that MH/illiam |. 


PLEBISCITUM, in che Roman Law, was 
whatever was enacted by the Common People, 
at the Requeſt of the Tribune, or ſome other Ple- 
beian Magiſtrate. | 

PLEURA, is a double Membrane, which cb. 
vers all theinward Cavity of the Thorax : It ariſes 
from the Vertebræ of the Back, and aſcends on 
each ſide upon the Ribs, to the middle of the Ster- 
num. It is fix d to the Perigſteum of the Ribs, 
and to. the internal Intercoſtal Muſcles, and it co- 
vers the Midriff. Its Side towards the Cavity is 
ſmooth and equal, but that which is fixed to the 
Ribs is rongh. - | Lig ih TY 

PLOW, an Ancient Inſtrument, tho' now not 
much uſed ar Sea, mentioned in the former Vo- 
lume ; and irs Deſcriptidn is thus given by Sir Jo- 
nas Moor .in his Navigation. | 

There is firſt a Saf}, as ALG, on which a 
ſmall Arch, as H I, ard a Croſs, as E F are fitted 
together with three Vanes; as A an Horizon- 
Vane, B a Shade-Vane,, and C a Sight-Vane 
which is moveable upon the Staff. | 


| 


q 


, 


1 


2 
N 
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In order to make an Obſervation of the Sun's 
Altitude with this Inſtrument, you muſt fir on the 
Horizon Vane, and then you may place the 
Shade-Vane to any degree of Altitude in the Divi- 
ſions of the Arch, ſo it exceed not the Altitude to be 
obſerved, nor be above io Degrees (which a little 
practice will ſoon enable you to gueſs readily at:) 
for in both theſe Caſes the Diviſions on the Staff 
are deficient. Then put on the Sight - Vane, hold 
up the Inſtrument, and turn the Back of the Arch 
to the Sun, and move the Sight-Vane on the Staff 
backwards and forwards, till the Shade of the 
upper Edge of the Shade- Vane fall on the u 
part of the Slit of the Horizon-Vane ; and thee 
at the ſame time, looking thro' the Sight-Vane, 
you can fee the Horizon thro' the Horizon- Vane ; 
for then will the Summ of the Degrees on the 
Arch and on the Staff be the Altitude, allowing for 
the Height above the Horizon and for Refraction. 
For the Height above the Horizon they uſually 
allow 6 or 8 Minutes. 


PLOW-Land, Carucata, was formerly as much 


| 


: 


the Archbiſhop, to whom the Church was imme. 
Gately ſubject. | 


Arable Land as one Plow could plough up in one 


o 
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Rich. I. was accounted at 60 Acres; and in the 


This in the beginning of the Reign of Labour of the People 26000000, In 


| beland d 
People amount to about 12 Hundred Tho 


of Rich I. 100 Acres is allowed for a Plow-| The Corn ſpent in England ar 5 5. per Buſh orſe 
41 And this Meaſure was very different ac- | Wheat, and half a Crown Barley, is wort |, 


cording ro Time and Place. 


PNEUMATICAL Experiments, are ſuch as] (then) required 36000 Men to man it; 
are made in the exhauſted Receiver of the Air- Trade of Shipping about 48000 Men to manag 
Pump, in order to diſcover the ſeveral Properries| ir. In France, ro-mannage the Shipping Tnd hat 
of the Air and irs Influence on other Bodies. Of he reckons then but 15000 Men. The wha 
theſe you may find great variety in Mr. Boyle's| People of France he accounts about 1300cog 
Works, and in the Philoſophical Tran/ations ; and] and an half; and thoſe of England, Scotland an 


thoſe made with great Accuracy and Care. 


PNEUMONICA Vena. See Vena Pneumonica,\ In the King of England's Dominions are aboy 


in this Vol. 


POCKET of 1e, is the Quantity of half a In our whole Dominions above 40000 Sea-mez 


Sack. 3 Inſtit, Fol. 96. 


* 
POINTS of the Compaſs, See Compaſs and and Ireland, and all other Dominions belongin 


Rhumbs. | 


POLEINE, was a kind of Shooe with a pick-| ping; which is worth about 4 Millions + of Mg 
ed Point turned up at the Toe: Theſe firſt came| ney. The Sea-Line round England, Scotland uy 
into faſhion in the Reign of Y/illiam Rufus, and | Ireland and the adjacent Iflands is about 3800 
by degrees came to be of that exceſſive length, Miles. 
that in Richard the Seconds Time, they were ty'd| In the whole World about 300,000000 of ge 
up to the Knees with Silver or Gold Chains, ac- ple, and not above 80 Millions with whom th 
cording ro the Dignity of the Wearer. They| Engliſh and Dutch have Commerce, The Valy 
were forbidden by — the Ran — the — 

| Year of his Reign, under a great Penalty, to 
worn ſo very long; but they were not quite diſuſed 
till the Reign of Henry the Eighth. 


POLITICAL Arithmetick, is the Application 
of Arichmerical Calculations to the Extent and 
Value of Lands, Number of People, Publick Re- 
venues, Taxes, Trade, Commerce, Manufactures, 
or whatever relates to the Power, Strength, 
Riches, &c. of any Nation or Common-wealth, 
Of this Nature ſeveral Diſcourſes have been 
publiſhed ; as Sir William Petty's Political Arith- 
metack, Grant's Obſervations on the Bills of Mor- 
tality ; Capt. Haley's on rhoſe of Breſlaw in Sile- 
ſia; Dr. Davenant's Diſcourſes of Trade, &c, 
From theſe kinds of Inquiries and Computations, 


Sir William Petty hath advanced, that the Land 


of Holland and Zealand is not above 1000000 of 


Acres, whereas that of France is above $0.000000, 
and yer thoſe Places are near a third part as rich 
and as ſtrong. That the Rents of Lands in Hol. 
land to thole of France are about 7 or 8 to 1. 


That the People of Amſterdam are + of thoſe of 


Pars or London, which don't differ, he ſaith, a- 
bove a 2oth part from one another. That the 
Value of the Shipping of Europe is about 2 Milli- 
ons of Tuns; of which the Engliſp have 500000, 
the Dutch go0000, the French 100000, the Ham- 
burghers, Danes, Swedes and Dantzikers have 
250000, and Spain, Portugal and Italy, &c. a- 
bout as much. The Value of the Goods export. 
ed from France into all the Parts is ſuppoſed 
Quadruple to what is ſent into England alone, 
and conſequently in all about 5000000, What is 


Exported out of Holland into rp. is worth 


3900000 ; and what is Exported thence into all 
the World is 18000000, The Money yearly raiſ- 
ed by the French King (in Peace) is about 6+ 


Millions Sterling ; and all Holland and Zealand 


pay about 21000001, and all the Provinces toge- 


ther about 3000000, Thar the People of Eng-| 65 


land are about 6000000; their E e at 71. 

r Annum a Head 42000000, The Rent of the 
wir about 8 Millions, and the Profits of the 
Perſonal Eſtate as much. The Profits of all the 


Millions per annum. The Navy of Englay Of 
Other 


Ireland all together to be 9 Millions and an hui 
20000 Church. men; and in France above 2700, 
in France not above 10000, In England, Scotia 
to us, there was then about 60000 Tun of Ship 


of the Commodities Traded for in the whole ng A 
above 45000000, The Manufactures of Engl 
in the whole, Exported from England amount y 
about 5000000 per Ann. Lead, Tin and Col 
5000001, per Ann, The Value of the French Con, 
modities (then) brought into England did note 
ceed 12000001, per An; The whole Caſh of E 
land in currant Money was then about 6000000! 
and ar 6000000 of Souls, allowing each to ſpeu 
7 J. per An. the whole Expence will be 42000 
that is about 800000 J. a Week. The Rent 
1 in England was then about 4000000 J. pr 


un. 
Dr. Davenant alſo in his Diſcourſes on the Pub. \ 
lick Revenues and Balance of Trade of Engle, 
ſhews the great uſe of Political Arithmetick i 
all the Conſiderations about the Revenues and the 
management of our Trade; he gives ſome god 
Reaſons why Sir William Petty's Numbers abox- 
mentioned are not entirely ro be rely'd un, 
and therefore advances others of his own, with 
are founded _ and ſupported by the Ob. i 
vations of the Ingenious and Induſtrious Mr. cor 
gory King. Some of the Particulars of whid 
that are moſt uſeful, are theſe: That the Landi. 
— is 39 Millions of Acres. The Numbe 
of People, according to this account, is aer 
bout 5545000 Souls, they increaſing about gow mol 
every Year, Allowances being made for Plagis Ma 
Se. Wars, Shipping, and the Plantations. l eve 
People of he reckons at 530000, IM WM... 
in the other Cities and Market-Towns in Englol 
at 870,000, and thoſe in the Villages and Hamle 
at 41oooco, The yearly Rent of the Land hea 
counts to be 10,000000, Thar of the Houſes and 
Buildings 2,000000 /. per An, The Produce of al 
kinds of Grain he reckons to be worth 9,07 5000 
in a Year of moderate Plenty. The Rent of the 
Corn Land annually 2,000000 J. and the Neat 
Produce above 9,000000, The Rent of the Paſture 
Meadows, Woods, Foreſts, Common, Heaths, 
Sc. 7,000000, The Annual Produce by Cartle, 
in Butter, Cheeſe and Milk, he thinks, is about 
2,500000, The Value of the Wool yearly ſhorn 
about 2,cooooo : Of Horſes yearly bred about 
250000, Of the Fleſh yearly ſpent as * 


1 


1 —— 


I 1 


1 


orſes, about 1,300000 ; of Hay conſumed by 
her Cattle, 1,000000, 
Of the Timber yearly felled for Building 
ooo Of the Wood yearly ſpent in Firing, 
about 500,000/, The Land of England to its 
habitants is now about 74 Acres per Head. 
e Value of the Wheat, Rye and Barley neceſ- 
y for the Suſtenance of Eng/and amounts to at 
it 6,00000c of Pounds Sterling per An. The 
lue of the Woollen Manufacture made here 
bout $,0000001, per Ann. and our Exports of 
Finds of the Woollen Manufacture do amount 
above 2,000200 J. per An, The annual In- 
e of England on which the whole People live 
d ſubſiſt, and our of which Taxes of all kinds 
paid, is now ſince the War about 43,00c000/. 
at of France $1,000000, and that of Holland 


25000 J. &c, 


The Ingenious Capt. Halley, Geometry Profeſ- 
in Oxon, hath made a very exact Eſtimate of 
Degrees of the Mortality of Mankind, drawn 
dm curious Tables of the Births and Burials at 


Attempt to aſcertain the Price of Annuities up- 
Lives from thence. This is Publiſhed in Phi- 
| Tranſat, N. and in the Miſcellanea Curis- 
Vol. I. From a Table which he hath there 
culared he derives the following uſes. 1. To 
4 the Proportion of Men able to bear Arms in 
Multitude; which he reckons from 18 to 56 
ars old; and accounts about 4 of the whole. 
To ſhew the differing degrees of Mortality (or 
ther of Vitality) in all Ages; by which means 
finds the Odds there is, that any Perſon of any 
be doth not die in a Year's time, or before he 
ain ſuch an Age. 3. To ſhew at what number 
Years tis an even Lay that a Perſon of any 
ge ſhall die; and finds for inſtance, that in an 
en Lay, that .a Man of 30 Years of Age lives 
2ween 27 and 28 Years. 4. To Regulate the 
rice of Infurance upon Lives: And 5. The Va- 
arion of Annuities on Lives- 6. How to value 
o or three Lives after the ſame manner. And 
om the whole he makes rwo very good Obſer- 
ations. 1. How unjuſtly we complain of the 
dortneſs of our Lives? for it appears, one half of 
oſe that are born don't live above 17 Years. 
b. That the Growth and Increaſe of Mankind is 
ot ſo much ſtinted by any thing in the Nature 
of the Species, as it is from the curious difficulty 
moſt People make of venturing on the State of 
Marriage. And therefore Celebacy ought to be 
every way diſcouraged by all wiſe Governments ; 
and thoſe who have nnmerous Families of Chil. 


rod Laws, (i. e.) ſuch as the Fus Trium Libero- 

m, among the Romans, &c, See on this Subject 

is Grant's Obſervations on the Bills of Mor- 

ality ; who reckons that there are 39000 ſquare 

Miles of Land in England. 

* in England and Wales there are 4600000 
1 | 


Thar the People of London are about 640000 z 
one fourreenth of the People of England. 
, That England and Wales are about 10. ooo 


la Dublin (then) 30000 People. 


ut 3,3 3000. Of the Tallow and Hides a- 
ir 600000. Of the Hay yearly conſumed by 


dren, to be countenanced and encouraged by | 


| 


City of Bre/law, the Capital of Sileſia, with | &5 


| That there are 25 Millions of Acres in England 
and Wales, viz. about 4 Acres to every Head. 

Thar bur 64 our of 100 of the Children born 
are living ar 6 Years old. 

That but 40 of 100 are alive at 16 Years end, 

But 25 out of a 100 at 26 Years end. 

Bur 16 out of 100 at 36 Years end. 

Bur 10 our of 100 at 46 Years end. 

But 6 our of too at 56 Years end. 

Bur 3 out of 100 at 60 Years end. 

Bur 1 our of 100 at 76 Years end. 

Thar London doubles it ſelf in about 64 Years, 


Sir William Petty alſo in his Diſcourſe about Dy- 
plicate Proportion, tells ns, that tis found by expe- 
rience, at there are more Perſons living be- 
tween 16 and 26 than of any other Age: And lay- 
ing down that as a Suppoſition: He infers, That 
the Square Roots of every Number of Mens Ages un- 
der 16, (whoſe Root is 4) ſhews the Proportion of 
the Probability of ſuch perſon's reaching the Age of 
70 Tears, v. gr. Tis 4 times more likely that one 
of 16 Years of Age lives to be 70, than a Child 
of 1 Year old. Tis thrice as probable, That one 
of 9 Years lives to 70, as ſuch a new-born Child, 


C. 

That the odds is 3 to 4, that one of 23 dies be- 
tore one of 16 Years. 

That tis 6 to 5 (ſtill as the Square Roots of the 
Ages) that one of 36 Years old dies before one of 
bur 25 Years of Age- And ſo on according to an 
declining Age to 70; compared with 4.6 : hi 

is nearly the Root of 21, the Law Age. 


The above-mentioned Mr. Halley, in his Obſer- 
vations on the Bre/law Bills of Mortality, ſaith; 
That tis 80 ro 1, a Perſon of 25 Years of Age 
dorh nor die in a Year. 

Thar tis 5+ to one, a Man of 40 lives 7 Years; 
and that one of 30 may reaſonably expect to live 
27 or 28 Years, 

And ſo grear a Difference is there berween the 
Life of Man ar different Ages; that tis 100 to 
1, one of 20 lives out a Year ; and but 38 to 1, 
that one of 50 doth ſo. Whence, and from ſome 
other Obſervarions, with great pains he compured 
the following Table, ſhewing the Value of Annui- 
ties for every 5th Year of Life ro the th. 


A Table of the Value of Annuities. 
Age. Years Purchaſe. 
II 
2 
to | 13 
13 1 89 > 
20 | 12 
N 
30 231+ : 
"OS (YR 
ap 1 I » 
45 FR IS 
30 3 
$8 |-: 
60 
65 S's 
270 22 


POR 


POLLARDS, were formerly a kind of Spuri- 
ous Coin uſed in Ezgland, bur theſe, as alſo Cro- 
cards, Staldings, Eagles, Leonines, and Steepings 
have been long ſince diluſed. See Matt. Weſt. in 
Anno 1299. p. 413. 2 Inſt. fol. 577. and Plowden, 
fol. 469. 

PONTON : The late Invented Penton is a 
Boat of Tin or rather Latten, eight Yards long 
and two broad, having a large Ring at each Cor- 
ner : When the Army marches ir is laid on a 
Carriage, and drawn by five Horſes. Each Boar 
hath an Anchor, and Cable, and Baulks, and Cheſts 
belonging to it. The Baulks are ſeven Yards 
long and about five or fix Inches ſquare : The 
Cheſts are Boards joined rogether by Wooden 
Bars about a Yard broad and four Yards long. 
When theſe Pontons are to be uſed, they are 5 
into the Water, and placed about two Yards a- 
ſunder, having a ſtrong Rope running through 
the Rings, which is faſtened on each ſide the River 
you would paſs over, to a Tree, Stake, Sc. The 
Baulks or Beams are laid acroſs the Boats at a 
due diſtance, and the Cheſts upon them; and 
theſe are joined cloſe to make a Bridge, over 
which Foot, Horſe, and even a Train of Artillery 
may pals. 
RES. Sir I/ Newton in his Opticks ſhews, 
that Bodies are much more rare and porous than 
is commonly believed. Water is 19 times lighter 
and conſequently rarer than Gold; and Gold is ſo 
rare as very readily and without the laſt oppoſi- 
tion to tranſmit the Magnetick Effluvia, and eaſily 
to admit Quick: ſilver into its Pores, and to let 
Water paſs through it; for a Concave Sphere of 
Gold hath, when filled with Water and folder'd 
up, upon preſſing with great force, let the Wa- 
ter ſqueeze through it, and ſtand all over its out- 
ſide in multitudes of ſmall Drops like Dew, with- 
out burſting or cracking the Gold, as he was in- 
formed by an Eye-witneſs. Whence we may con- 
clude, that Gold hath more Pores than ſolid Parts, 
and by conſequence, that Water hath above 40 
times more Pores than Parts. And he that ſhall 
find out an Hypotheſis to ſolve how Water can be 
thus rare, and yer not be capable of compreſſion 
by force, may doubtleſs by the ſame Hypotheſis 
make Gold and Water, and all other Bodies, as 
much rarer as he pleaſes. 

So that Light may find a ready paſſage through 
tranſparent Subſtances, there being open and free 
Space ſufficient for ſuch a Paſſage. We find that 
the Magnet tranimits its Vertue without any ſen- 
Gble diminution or alteration, through all cold 
Bodies that are not Magnetick, as Gold, Silver, 
Braſs, Glaſs, Water, Sc. The gravitating Pow- 
er of the Sun (if you will explain it Mechanically) 
is rranſmirred entire through all rhe vaſt Planetary 
Bodies, ſo that with an equable force ir acts thro 
all their Parts, even to their very Centres; i. e. ac- 
cording to the quantity of Matter in each part. 
The Rays of Light, let em be either Bodies actu- 
ally coming to us from the Sun, or only Motions 
or [mpreſfions upon the Medium, move in Right- 
Lines, and are hardly ever, unleſs by great chance, 
reflected back again in the ſame Right-Line after 
their Impingence on Objects; and yet we ſee that 
Light is tranſmitted to the greateſt diſtances thro 
Pellucid Bodies, and that in Right-Lines. Now 
how Bodies ſhould have Pores ſufficient for theſe 
Effects is hard to conceive, bur yer not impoſſible. 
For Sir If. Newton hath ſhewn, That the Colours 


of all Bodies arife from their Particles bei 
ſuch a dererminare Size or Magnitude: { 
lours.) Wherefore if we conceive thoſe 
be ſo diſpoſed, as that there is as much 
or Space interſperſed berween them as 
tity of theſe Particles amounts to. And in 
manner, if you ſuppoſe theſe Particles to be ., 
poſed of others much leſs, and that theſe han 
much inrerſperſed Vacuity as their Quang 

mounts to; and ſo on till ar laſt you come 8 
lid Particles without any Pores: Then if in; 
Body there be 3 (for Inſtance) of theſe Si 
Particles, and that the laſt be of the ſolid or}, 
ſort ; that Body will have 7 times as much V 
tter. If you ſuppoſe 4 ſuch | 
grees or Sizes of Particles, and that the laſt 

leaſt be ſolid; the Body will have 15 time 
much Pores as Solidity. If you imagine any B 
to have 5 ſuch Degrees or Sizes of Particle 
will have 31 times as much Space as Soli 
terſperſed: And if it have 6 ſuch Sizes of 
as before, it will have 63 times as much Vac 
as Solid Matter, and ſo on. And perhaps in 
wonderful confirmation and Fabrick of Nan 
Bodies there may be other Proportions of Spa 
Matter fro us wholly unknown, whence tis 
fible there may be yet far greater quantities of 


cuity interſperſed in Bodies. 


PORTA or Vena Portæ: Dr. Keil in Anima 
cretion, p. 36, 37, Sc. thinks that he hath fo 
out the true Uſe of this Vein, (of which you H 
a large Deſcription in Vol. I. under Vena bm 
which is, that the Bile being to be mixed with: 
Chyle as ir comes out of the Stomach into the vi 
denum, could no where be ſo conveniently ſeca 
ed from the Blood, as where the Liver is placy 
But if all the Branches of the Cæliacl Arten d 
ried all the Blood to the Liver, from which | 
Gall was to be ſeparared ; it is evident, con 
ring the nearneſs of the Liver ro the Heart : 
the inteſtine motion of the Blood, that ſo viſci 
Secretion as the Gall is, could never have be 
formed in the Blood, and conſequently could 
ver have been ſecreted by any Gland in that plu 
In this caſe Nature is forced to alter her conkut 
method of ſending the Blood to all the parts oft 
Body by the Arteries. Here ſhe forms a Vi 
(which 4s no Branch of the Cava, as all the oda 
are) and by it ſhe ſends the Blood from the Brad 
es of the Meſenterick and Cæliack Arteries, (it 
it hath paſſed thro' all the Inteſtines, Sromad 
Spleen, Call, and Pancreas) to the Liver. By ü 
extraordinary Contrivance the Blood is brought 
great way about before it arrives at the Lin 
and irs Celeriry is extremely diminiſhed ; ſo tht 
all the Corpuſcles which are to form the Bile, u 
have ſufficient time to attract one another, al 
unite before they come to their Secerning Vel 
And thus, ſaith he, have we found out the wu 
Uſe of the Porta; which he confirms afterward 
by ſhewing what Nature doth further in proſec- 
tion of the ſame Deſign; in increaſing the Cavin 
of all the Arteries as they divide, and that as the 
Trunk of the Meſenterick Artery bears a leſſer 
proportion to its Branches than the Aorta does w 
its Branches; ſo the Branches of the Meſenterick 
Artery are likewiſe leſs in proportion to their C- 
Jugate Veins than the Aorta is to the Vena Cav, 
The deſcending Trunk of the Aorta below the . 
mulgents is to the Vena Cava at the ſame place 

a 


8 * 


8 * 8 


. 


POU. 


"PRAM 


$4 32411 to 441. Bur a Branch of the Meſenteriek 
Artery is to its correſponding Branch of the Porta 
as9 to 25: and therefore the Blood in the Bran- 
ches of the Porta moves above 177 times Slower 
than it does in the Trunk of the Meſenterick Artery, 
and then only upon the Account of the Increaſe of 
the Diameters of the Veſſels. So neceſſary is it to 
abate the Rapid Inteſtine motion of the Blood 
which would otherwiſe hinder the Coaleſcence of 
the Particles for the formation of the Ball. 
PORTABLE Barometer, See Barometer, 
PORTFIRE, is a Compoſition of Meal, Pow- 
der, Sulphur and Salr-Perer drove into a Caſe 
pf Paper, but not very hard; tis about 9 or 
o Inches long, and is uſed to fire Guns and Mor- 
ars inſtead of Match. 

PORTREVE, is the Title for the Chief Ma- 
ziſtrate in ſome Sea-Coaſt Towns: And Cambden 
n his Brit. ſaith, the Chief Magiſtrate of London 
as ſo called in Miliam the Conqueror's time, as 
pears by a Charter of his to this City. In R- 
hard the Firſt's time, the City was governed by 

o Bayliffs appointed by the King; bur preſently 
frer King John granted them a Mayor for their 
early Magiſtrate. 

PORTIFORIUM, was formerly an, Enſign or 
Banner, Which was provided in all Cathedral and 
aoſt Parochial Churches, to be ſolemnly carried in 


mae Front of any Proceilion. 

n for PORTMANNIMOTE, ſometimes hath been 
out ed for Portmote, which ſee. 

P SP2ORTMOTE, is a Convention or Meeting of 
= I Inhabitants of a Port or Burgh, in which ſome 
he A 


uſtomary Duties were anciently paid to the Lord 
the Fee. 
PORT-NAILS, are ſuch Nails as are uſed to 
aſten the Hinges to the Ports of Ships. | 
PORTOISE, aboard of Ship, is the ſame with 
Portlaſt or the Gunwale; and as they ſay the Tard 
down a Portlaſt, when it lies down on the Deck, 
d for a Ship ro ride a Portoiſe, is to ride with her 
ards a Portlaſt, or ſtruck down on the Deck. 
PORTRAITS, is the Painters word for Pi- 
ures of Men and Women ( either Heads, or 
zreater Lengths) drawn from the Life; and the 
ord is uſed to diſtinguiſh this kind of Face- 


ning (as it is often called) from Hiflory-| 
ohe Painting. 

ran PORTSOKNE , the Soke or Liberties of any 
(u; 7. e. City or Town. 

ma POST, in the Art military, is uſed for any fort 
3y th pf Ground or Place, whether fortified or not, where 
5m a Body of men can make a ſtand, fortify themſelves, 
ie; 


br be in a condition to fight an enemy; and There- 
lore they Say the Poſt was relieved, the Poſt was 
Juitted, the Peſt was Taken Sword in hand, &c. A 
por of ground Seized by a Party ro Secure the 
ont of an Army and to cover the Poſts that are 


em wind, They call an Advanced Poſt : and The Ad- 
vals ace Guard or the Right of the 2 lines of an Army, 
_ &. they call the Poſt of Honour. 


POSTNATI, are ſuch as were born in Scotland 
after the deſcent of That Crown to K. James 1. 
leſſer Andit was reſolved in the 7th year of that Kings 
#7 1 Reign by all the Judges that ſuch perſons are no 
cre? By len, in England. But the Ante-Nati or ſuch as 
were born in Scotland before that time, were aliens 
£004. u torhe Time of their Birth. 
POUND, Libra, contains 12 Ounces; and tho 
lace, now it Signify 20 3. when applied to money which 


| becauſe 20 f. did heretofore (with us) weigh a full 
Pound Troy or 1 ounces, each of theſe Ounces con- 
rained ſo many Solid; or Shillings, and ſo many de- 
naris or Pence, asthey who govern'd the money 
matters thought fit, ſometimes more, ſomerimes 
fewer. The old Saxon Pound did contain 48 Shil- 

=_ and each Shilling contained 5 d. fo that the 

Libra Anglo-Saxonica contained 240 d. When the 

Pound was reduced tis hard to tell exactly, but in . 

the Conquerours time it contained 20 3. ſometimes 

the Pound was compoſed of 12 Ounces or Oræ, and 

then the Ora was 20 d. and ſometimes of 15 ounces 

or Oræ, and then the Ora was 16 d. But tho either of 
theſe may be taken for the Shilling, yet generally 

it was 20 d. and this was the value of the Ounce in 

the Libra Denariorum and the libra Sterlingorum, 

which are the ſame. See. Chro. Precioſum. 

« POWER of the County. See Poſſe Comitatus ing 

ol. 1. 

POWERS Mechanick, of theſerhere arefive uſu- 
ally accounted, the Lever, the Balance, the Wedge, 
or Inclined Plane, the Screew and the Pulley. About 
theſe Powers (the Nature of which you will ſee 
under thoſe words, or their Latine Names) there 
are ſome Univerſal Laws agreed on, which ir 
would be well for Mychanicks, Engine Makers, 
&c. to have in readineis in their Minds leſt ſome 
ſuch Impoſſible Whims as the Perpetual Motion, &c. 
ſhould ger poſſeſſion of their — 


RULE I. 


The Moving Forces or Powers are to the Weights to 
be moved, reciprocally, as the Space paſſed by the 
weight, is to that Paſſed by the Power. 


Thus in the windlace Axis in Peritrochio, &c. the 
Circle or Part of ſuch a Periphery, which the Power 
moves, is to the Periphery of the Axis of the Cy- 
linder reciprocally as the Weight to the Power. 

And in Pulleys tis plain that the Ropes are Shor- 
tened in Proportion to the Elevation of the Weights, 


RULE II. 


The Power or moving Force; and the weight are re- 
ciprocally Proportional to their Velocities. 


RULE III. 


The Same Force which can lift (ex. gr.) 100lb the 
height of 2 feet; will raiſe 200lb the height but 
of one Foot, 

PRAGMATICK San#ion, is a Term in the 

Civil Law for a Letter written to a Corporation, 

or any Publick Body, by the Emperour in anſwer to 

their Requeſt ro enquire or know the Law of him. 

Bur if this Letter be ſent only to particular Perſons 

who have Conſulted him inthe like caſe, tis called 

a Reſcript. 

PREAMBLE, Proemium, in the Law-ſenſe, is 

the beginning of an Act of Parliament, &c. and 

as it were a Key, to open the Intent of the Makers 
of the Acts, and the Miſchiefs defign'd to be pre- 
vented or Remedied by the ſame. 

PRABEND. See Prebend, in Vol. t. 

PREMUNIENTES, are writs {ent to every 

Particular Biſhop to come ro Parliament, Præmu- 

nientes, or warning him to bring with him the Deans 

and Arch-Deacons within his Dioceſs, one Proctor for 


s but the 3d, part of a pound in weight, yer it is 
Vol. Il. ll 


each Chapter, and two for the Clergy of his Dioceſe, 
3 K PRE: 
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PAS - 
PRECARIIA, the fame which Bedrep, Binddag, 
or bidendaz, a days work; which the Tenants 
of ſome Mannors are bound by their Tenure ro doj 
for their Lord in Harveſt. See the Great Book of 
the Cuſtoms of the Abbey of Bartel, Tit. Apelder- 
* ham. fol. Co. 

PRECEPTORIE, or Commanderie. As the lar- 
ger Monaſteries had formerly their remote Coun- 
try Cells which were Subordinate to the mother- 
houſe of Religion; ſo the Knights Templars and 
Hoſpitalars ſent part of their Fraternity to ſome 
country Cell, hich was govern d by a Perſon whom 
they called a Praceptor or Commander: and thence 
the Place was called a Præceptorie or Commanderie: 
and all theſe were Subject ro the Prime Body, who 
had their Principal Seats in London. Kennet's Pa- 
roch. Antiqu. Sixteen of theſe Præceptories we have 

the Names of; viz. Creſſing Temple, Balſhall, Shen- 
gay, Newland, Yeve'y, Witham, Temple-Brue, Mal- 
lington, Rothely, Ovennington, Temple-Combe, Tre- 
bigh, Ribſtan, Mount St. John, Temple.New-Sum, 
and Temple-Church, | 

PRECIPE quod Reddat, is a writ of a great di- 
verſity both in its form and uſe : for which See In- 
greſſus and Entry, This form is extended as well 
to a writ of Right as to oth , - its of Entry or Poſ- 
ſeſſion. Tis called ſomerimes a writ of RA Claſe 
as a 

PRECIPE in Capite, where it iſſueth for the 
Tenants holding of the King in Chief as of his 
Crown, and not of him, as of any Honour, Caſtle 


addicted to the Carteſian Hy potheſis, mean a kind 
of Motion which is impreſſed upon and Propagated 
through a Fluid Medium. And by this they would 
explain all the Phænomena of Light and Colour, 
as well as of many other Effects; by certain new 
Modifications which do there happen to the 
Rays of Light, as they are uſually called. Bur zz e 
our Excellent Sr, I. Newton ſhews, (p. 30) of the 
Latin Edition of his Opricks) this is a miſtake, me 
For if Light (for Inſtance) conſiſted only in 
Preſſure, propagated without Actual Motion, i; F** 
could not therefore agitate and warm ſuch Bo. 
dies as Reflect and Refract it: and if it conſiſted 
in an Inſtantaneous Motion, or one propagated tg 
all diſtances, in an Inftant ; as ſome have adyan. 
ced; there would be required an Infinite vi; g 
Force, to produce that motion, every moment a 
in every Lucent Particle. And if Light coniiles er 
either in Preſſure, or in Motion propagated in 3 
Fluid Medium, whether inſtantaneouſly or in Time, 
ir muſt from thence come to pals, that ir ſhoud 
inflect ir ſelf in umbram. For Prefſure or Motion 
in a Fluid Medium cannot be propagated in Rg 
Lines, beyond any Obſtacle which thail hinder any 
part of the Motion; but will inflect and diffuſe 
ſelf every way into thoſe Parts of the Quieſcen; 
Medium which lie beyond the ſaid Obſtacle, 
Thus the Force of Gravity rends downward, but 
the Preſſure, which ariſes from that Force of Gra- 
vity tends every way with an Equable Force : and 
with equal Eaſe and Force, is propagated in Crook- 


or Mannor. Sometimes alſo tis called 4 writ of ed Lines as in Straight. Waves on the Surface c 


Right Patent, as when it iſſues out of the Chancery 
Patent; i. e. open to any Lords Court for any of 
his Tenants deforced againſt the Deforcer, and muſt 
be determined there. 

PRECONT RAC, is a contract, (uſually un- 
derſtood of Marriage) which was made before a- 
nother Contract, and conſequently as far as tis 
contrary to and inconſiſtent with, annuls the latter. 

PRE-EMPTION, was formerly allowed to the 
Crowns Purveyor, to have the firſt buy ing of all 
Corn, other Proviſions, &c. before others. See 12. 
Car. 2. e. 24. | 

PRE-FINE, (in Law) is that Fine which is pay'd 
on Suing our the Mit of Covenant. 

PREMUNIRE. See PREMUNIRE. 

PREPOSIT US Ve, ſome will have robe the 
Conſtable of a Town, or Petit Conſtable. Tis alſo 
ſomerimes uſed for a Reeve : For others ſay in our 
Old Records, it ſignifies the Reeveor Bailiff of rhe 
Lord of the Mannor who is ſomerimes called Serv/- 
ens Ville. Bur by the Laws of K. Henry, I, the 
Lord anſwered for the Town where he was Refi- 
dent: where he was not preſent his Deputy or Se- 
neſchal was reſponfible if he were a Baron. But 
if neither of them could be preſent, then the Prepo- 
ſitus & quatuor de unaquaq ; villa, the Reeve 59: 4 
of ** moſt Subſtantial Inhabitants were Summo- 
ned in. x 

PRESBYTERIUM, the Presbytery ; The Quire 
or Chancel of a Church; ſo called becauſe that 
place was appropriated to the Biſhops and Prieſts; 
and other Clergy, while the Lairy were confined to 
the Nave or Body of the Church, Cowel's Inter- 

refer, 

PRESIDENT, in a Legal Senſe, is the Crowns 
Lieutenant in a Province or Function : as the Pre- 
ſident of Ales, York, Berwick; of the Queens 
Council, &c : 


Water while they ſlide by the ſides of any Large iſ 
Obſtacle, do inflect, dilare and diffuſe themſelves | 

by degrees, into the Quieſcent water lying beyond 
the Obſtacle, The waves, Pulſes, or Vibrations 
of our Air in which ſounds conſiſt, do manifeſtly 
inflect themſelves, tho' not ſo much as the waves d 
water ; for the Sound of a Bell or of a Cannon, ca 
be heard over a Hill, which intercepts the Soro- 
rous object from our Sight: and Sounds will be 
propagated as eaſily thro Crooked Tubes, as thro' RM: 
Straight: But Light isngverobſerved to go in Curie 
Lines nor to inflect ir ſelf i» Umbram. For the 
fixed Stars do immediately diſappear on the I 17 
terpoſition of any of the Planets, as well as ſons 
parts of the Suns Body, by the Intetpoſition of the Mer 


Moon, Venus or Mercury. 


PREST Money, from the French Preſt, re; ] 
is Money given to Soldiers when they are Pr: Jew 
and binds ſuch as receive it to be ready at commal he { 
at all Times appointed by their Officers, leu 


PREST Sail: a Ship ar Sea is ſaid to cam! leer 
Preſt Sail, when ſhe carries all that She can pol. 
bly Croud: which is ſometimes dohe in givin 
Chaſe to an Enemy: bur tis a dangerous experi 
ment and onghr not to be tryed often, leſt a Ship 
ſhould over- ſet, or bring her 'maſts by the Board, 
in which latter caſe She will become a Prey w 
the Enemy. 

PRESTATION Money, was according to ſome, 
a Sum of Money paid by the Arch-Deacons to the 
Biſhops annually pro Exteriors Furiſdiione : but 
others ſay it was a Subſilium Charitativum, u hich 
| ny ng Cauſes a Biſhop might require of his 

ergy. | 

PRETENSED Rzzht or Title: Fus Pratenſum; 
where one is in Poſſeſſion of Lands or Tenements 
and another who is out claims it and ſues for l., 
Here the Pretenſed Right or Title, is Said to be 18 


PRESSURE ; by this ward ſome 1 
| 


% 


him who doth thus Claim or Sue. 
PREVARICA- 


A 
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PREVARICATION, in the Civil Law, is 
here an Informer colludes with the Defendant, 
and ſo makes only a feigned Proſecution. 

PREVENTER Rope, in a Ship is a ſmall Rope 
ſed ro ſecure the Ties, ſo that if one part ſhould 
Break, the other may not run thro' the Ram-head. 
ee Ropes in vol. I. 

PRICK-Poſts, in a Building, are ſuch as are fra- 
med into the Breaſt-Summers between the Princi- 
al Poſts for ſtrengthehing the Carcale of the 
Houle. 

PRIDIAL Services, See Services. 
PRIMAGE, is a duty due to the Mariners and 
Sailors for the loading of any Ship at the ſetting 
orth from any Haven. Anno 32. H. 8. c. 14. 

hich in ſome Places is a penny in the Pound : in 
prhers Sixpence for every Pack or Bay], &c. ac- 
ording to the Cuſtom of the Place. 

PRIMES, are the firſt larger diviſions of the ſin- 
zle Number on Gunters Line of Proportion whoſe 
ext ſubdiviſions are cal ed Tenths, &c. See Line 
Proportion, 

PRIMA VIE, Sece Vie Prime. 

PRIMITIE, Firſt Fruits: in cur Law the Pro- 
ts, after Avoidance, of every ſpiritual living as 
zred in the Queens Books, for one year. 
PRINCIPAL Poſts, in any wooden Building, 
re the Corner Poſts, which are tennanted into the 
round Plates below and the Raiſing Plates above, 

e. into the Beams of the Roof. 

PRINTING. There is a diſpute between the 
pwns of Harlem in Holland, and Ment; in Ger- 
my, about the Invention of this Noble Art. 

The Harlemers ſay that Laurenzs Fanzs Koſter 
Harlem was the firſt Inventer of Printing, A. D. 
430. Bur that at firſt he uſed only wooden Blocks 
r Plates, (like thoſe uſed in China, and ſome other 
aſtern Countries, where that kind of Printing 
ath been much longer in uſe, and perhaps gave the 
rſt hint to our manner of Printing now in ule;) 
ho' after ſome time he left thoſe off, and cut Sin- 
pe Letters in Steel, which he Sunk into Copper 
Matrices, and fitting them to Iron Molds, caſt Sin- 
de Letters of Metal in theſe Matrices, 

They ſay alſo that his Companion John Gutten- 
un gh Stole his Tools away while he was at Church, 
and with them went to Mentz in Germany: where 
letting his Stolen Inſtruments ro work, he claim'd 
the firſt Invention of this Art before Keſter did his. 
To prove this they ſay that one Rabbi Foſeph a 
Jew, in his Chronicle mentions a Printed Book that 
he ſaw at Venice in the Year 5288 according to the 
Jewiſh Account; and of ours, 1428. as may be 
leen in Pet. Scriverius. 
But notwithſtanding all this, and alſo what they 
lay further of a Book entituled De Spiegel, which 
they ſhew Printed at Harlem in Dutch and Latin, 
tho without Date, but they pretend it ro be the 
int that ever was printed; notwithſtanding this 
ys Mo ron, Guttenburgh of Mentʒ is more generally 
aken for the firſt Inventer of Printing, than Koſter 
of Harlem, 
Dr. Wallis ſaith, This Art was firſt Invented about 
the Year 1460, and was practiſed in Germany im- 
med:ately, but whether firſt at Mentz or Harlem 
determines not. He ſaith rhe Book which bears 
the Repute of being the firlt that ever was Printed, 
is Tully's Offices; which was printed in the Year 
1465 or 1466 : for the Copy of it in the Bodleian 
Library in Oxon diſagrees a Year with that in the 


Bodleian Library, is a note written which menti- 
ons one Johannes Fauſtus, as Co- ad jutor to Gutten- 
ae as alſo Peter Scheffer on the ſame account; 
and this Scheffer, Job. Arnoldus in Libello De Chal- 
cographice Inventione, makes the Inventer of the 
Matrices, Theſe three work d together a While, 
and then parred. 

There is alſo another note written, in a later 
hand, in the ſaid Book, which refers the firſt Inven- 
tion of Printing to the Year 1453 : but moſt to the 
Year above mentioned by Dr. Wallis, viz. 1460, 

Next to theſe 2 Places of Mentz and Harlem, 
it ſeems to have been practiſed firſt at our Univer- 
firy of Oxon in England: For K. H. 6. and Thomas 
Bourchier then A. B. of Canterbury ſent William Tur- 
ner Maſier of the Robe, and Miiliam Caxton Mer- 
chant of London, over to Harlem to learn this Art, 
who privately prevailed with one Frederic Corſeles, 
(an Under Workman) for a Sum of Money to 
come over hither ; who did ſo, and at Oxford ſer 
up the Arr of Printing, before it was uſed any 
where elſe, except in Mentz and Harlem. And 
there is a Treatiſe, ſaid to be of S. Ferom, (becauſe 
found in his Works) but in Reality of R«ffinus on 
the Creed, Printed ar Oxon in a Broad Octa- 
vo, in the Year 1468. which is bur 3 years after 
the Edition of Tullics Offices at Mentz ; and per- 
haps is one of the firſt Books Printed on Paper, for 
that of Tully was on Vellum. Soon after this Cax- 
ton (who firſt brought it, as is ſuppoſed, to Oxford) 
promoted it to London: which Baker in his Chro- 
nicle ſaith was about 1471 : Bur Mexon in his Art 
of Printing ſaith he had not ſeen any Books printed 
at London before 1480: about which time it was 
received in Italy, Germany, Cc. 

In Philoſ. Tranſations, N. 288 and 310. There 
is this further Account of the Riſe and Progreſs of 
the Arr cf Prinring, 

Boxhornius, Schrevelius, and other Authors, ſay, 

That Ke#ſfter could nor nor did he in fact Print fo 
large a Book as the Speculum Salutis, without Gra- 
dual Improvemenrs ; and his firſt Eſſays were on 

Small and looſe leaves of Paper before he attempt- 
ed whole Books. 

In the Bodician Library at Oxford, are two 

Books, and in that of Benet Col, in Cambridge is 

another very ancient Printed Rook; Printed only 

on one Side of the Paper; the whole wrought, or 
Caſt on Wood, not Set or Compoſed with Printing 
Letter, and Frinted with VM iting Ink ; which do 
Sufficiently ſhew that rhey were done when this 
Art was in its Infancy, and are very probably the 

work of Koſter: but they are without date or Prin- 

ters Name. 

Koſter had an Aſſiſtant, whoſe Name was John Fuſt, 
or as ſome write him Fauſt or Fauſtus; from whom 

he took an oath of Secrecy, as Schrevelius tells us; 

Bur Fuſt ran away with Koſter's Tools and Materi- 

als, & in ſome Time ſet up a Printing Preſs at Mentz, 

where he was aſſiſted by his ſervant ohn Scheffer, 

a Young Man of a good Genius, and who after- 

wards Married his Daughter and became his Part- 

ner. They tell a Story alſo of Fus going to Paris, 
but whether before or after he Settled at Menz, is 

uncertain, and offering there a great Number of Prin- 

red Bibles to Sale, as if they were Manuſcripts : 

Bur the French conſidering the Number of theſe 

Books, and their exact Conformity one to another 

thro out the whole, to a Line, a word, a Letter, nay 

even to a Point; and that the beſt of Book-writers 


Library of C. c. College there. In that Book in the 
= | 


could not be thus exact, forced the Secret our of 
5K 2 him 
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PRECARIA, the fame which Bedrep, Binddag, 
or bidendaz, a days work; which the Tenants 
of ſome Mannors are bound by their Tenure to do 
for their Lord in Harveſt. See the Great Book of} 
the Cuſtoms of the Abbey of Bartel, Tit. Apelder- 
ham. fol. Co. 

PRECEPTORIE, or Commanderie. As the lar- 
ger Monaſteries had formerly their remote Coun- 
try Cells which were Subordinate to the mother- 
houſe of Religion; ſo the Knights Templars and 
Hoſpitalars ſent part of their Fraternity to ſome 
country Cell, which was govern d by a Perſon whom 
they called a Preceptor or Commander : and thence 
the Place was called a Preceptorie or Commanderie : 
and all theſe were Subject ro the Prime Body, who 
had their Principal Seats in London. Kennet's Pa- 
roch. Antiqu. Sixteen of theſe Præceptories we have 
the Names of; viz. Creſſing Temple, Balſall, Shen- 
gay, Newland, Yeve'y, Witham, Temple-Brue, Mal- 
lington, Rothely, Ovennington, Temple-Combe, Tre- 
bigh, Ribjitan, Mount St. John, Temple. New-Sum, 
and Temple-Church, | 

PRECIPE quod Reddat, is a writ of a great di- 
verſity both in its form and uſe :. for which Sce In- 
greſſus and Entry, This form is exrended as well 
to a writ of Right as to oth ._, tts of Entry or Pol- 
ſeſſion. Tis called ſometimes a writ of KA Cloſe 
as a 

PRECIPE in Capite, where it iſſueth for the 
Tenants holding of the King in Chief as of his 
Crown, and nor of him, as of any Honour, Caſtle 
or Mannor. Sometimes alſo tis called a writ of 
Right Patent, as when it iſſues out of the Chancery 
Patent; i. e. open to any Lords Court for any of 
his Tenants deforced againſt the Deforcer, and muſt 
be determined there. 

PRECONTRACT, is a contract, (uſually un- 
derftood of Marriage) which was made before a- 
nother Contract, and conſequently as far as tis 
contrary to and inconſiſtent with, annuls the latter. 

PRE-EMPTION, was formerly allowed to the 
Crowns Purveyor, to have the firſt buy ing of all 
Corn, other Proviſions, &c. before others. See 12. 
Car. 2. e. 34. 

PRE-FINE, (in Law) is that Fine which is pay d 
on Suing out the Mit of Covenant. 

PREMUNIRE. See PREMUNIRE. 

PREPOSIT US Eile, ſome will have robe the 
Conſtable of a Town, or Petit Conſtable. Tis alſo 
ſomerimes uſed for a Reeve : For others ſay in our 
Old Records, it ſignifies the Reeve or Bazliff of the 
Lord of the Mannor who is ſomerimes called Serv/- 
ens Ville. Bur by the Laws of K. Henry. I, the 
Lord anſwered for the Town where he was Reti- 
dent: where he was not preſent his Deputy or Se- 
neſchal was reſponfible if he were a Baron. But 
if neither of them could be preſent, then the Præpo- 
ſitus & quatuor de unaquaq; villa, the Reeve and 4 
of the moit Subitanrial Inhabitants were Summo- 
ned in. 0 

PRESBYTERIUM, the Presbytery ; The Quire 
or Chancel of a Church; ſo called becauſe that 
place was appropriated to the Biſhops and Prieſts; 
and other Clergy, while the Laity were confined to 
the Nave or Body of the Church, Cowel's Inter- 
Vetter. 

PRESIDENT, in a Legal Senſe, is the Crowns 
Lieutenant in a Province or Function: as the Pre- 
ſident of le, York, Berwick; of the Queens 
Council, &c : 

PRESSURE ; by this ward ſome Philoſophers, 


| 


| 


him who doth thus Claim or Sue. 


addicted to the Carteſian Hypotheſis, mean a king 
of Motion which is impreſſed upen and Propag ared 
through a Fluid Medium, And by this they Would 
explain all the Phænomena of Light and Colour; 
as well as of many other Effects; by certain ney 
Modifications which do there happen to the 
Rays of Light, as they are uſually called. But 25 
our Excellent Sr, I. Newton ſhews, (p. 307 of the 
Latin Edition of his Opricks) this is a miſtake, 
For if Light (for Inſtance) conſiſted only in 
Preſſure, propagated without Actual Motion, i; 
could not therefore agitate and warm ſuch Bo. 
dies as Reflect and Refract it: and if it conſiſted 
in an Inſtantaneous Motion, or one propagated tg 
all diſtances, in an Inſtant; as ſome have advan. 
ced ; there would be required an Infinite »i; g 
Force, to produce that motion, every moment 
in every Lucent Particle. And if Light conſiied 
either in Preſſure, or in Motion propagated in 4 
Fluid Medium, whether inſtantaneouſly or in Time, 
ir muſt from thence come to pals, that ir ſhoyl 
infle ir ſelf in umbram. For Preſſure or Motion 
in a Fluid Medium cannot be propagated in RU 
Lines, beyond any Obſtacle which thail hinder any 
part of the Motion; but will inflect and diffuſe; 
ſelf every way into thoſe Parts of the Quieſcem 
| Medium which lie beyond the ſaid Obſtacle, 
Thus the Force of Gravity rends downward, but 
the Preſſure, which ariſes from that Force of Gra- 
viry tends every way with an Equable Force: aud! 
with equal Eaſe and Force, is propagated in Crook- ® 
ed Lines as in Straight. Waves on the Surface cg 
Water while they ſlide by the ſides of any Late 
Obſtacle, do inflect, dilare and diffuſe themſelyes i 
by degrees, into the Quieſcent water lying beyond] 
the Obſtacle, The waves, Pulſes, or Vibrations 
of our Air in which ſounds conſiſt, do manifeſtly 
inflect themſelves, tho' not ſo much as the waves d 
water ; for the Sound of a Bell or of a Cannon, ca 
be heard over a Hill, which interceprs the Sono- 
rous object from our Sight: and Sounds will be 
propagated as eaſily thro' Crooked Tubes, as thro! 
Straight: But Light is ne er obſerved to go in Cune 
Lines nor to inflect ir ſelf i» Umbram. For the 
fixed Stars do immediately diſappear on the Iv 
rerpoſition of any of the Plancrs, as well as ſome 


parts of the Suns Body, by the Interpoſirion of the lettit 
Mon, Venus or Mercury. the f 

PREST Money, from the French Preſt, re; T 
is Money given to Soldiers when they are P. Jew, 
and binds ſuch as receive it to be ready at comma! he la 
at all Times appointed by their Officers. Jewi 

PREST Sail: a Ship at Sea is laid to can! leen 


Preſt Sail, when ſhe carries all that She can pol- 
bly Croud : which is ſometimes done in givit 
Chaſe to an Enemy: but tis a dangerous expert 
ment and oughr nor to be tryed ofren, leſt a Ship 
ould over- ſer, or bring her maſts by the Board, 
in which latter caſe She will become a Prey © 
the Enemy. 

PRESTATION Money, was according to ſome, 
a Sum of Money paid by the Arch-Deacons to the 
Biſhops annually pro Exteriors Furiſcdlictione: but 
others ſay it was a Sulſilium Charitativum, whicll 
1 Cauſes a Biſhop might require ot his 

ergy. 

PRETENSED Rigi or Title: Fus Pratenſim; 
where one is in Poſſeſſion of Lands or Tenements 
and another who is our claims it and ſues for 1, 
Here the Pretenſed Right or Title, is Said to be l 


PREVARICA- 
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PREVARICATION, in the Civil Law, 1s 
vhere an Informer cblludes with the Defendant, 
and ſo makes only a feigned Proſecution. 

PREVENTER Rope, in a Ship is a ſmall Rope 
aſed ro ſecure the Ties, ſo that if one part ſhould 
Break, the other may not run thro' the Ram-head. 
See Ropes in vol. I. 

PRICK-Poſts, in a Building, are ſuch as are fra- 
ied into the Breaſt-Summers between the Princi- 
bal Poſts for ftrength@ing the Carcale of the 
Houle. 

PRIDIAL Services, See Services. 
PRIMAGE, is a duty due to the Mariners and 
Eailors for the loading of any Ship at the ſetting 
orch from any Haven. Anno 32. H. 8. c. 14. 
hich in ſome Places is a penny in the Pound: in 
pthers Sixpence for every Pack or Bay], &c. ac- 
ording to the Cuſtom of the Place. 

PKIMES, are the firſt larger diviſions of the ſin- 
ple Number on Gunters Line of Proportion whole 
hext ſubdiviſions are called Tenths, &c. See Line 
Proportion, 

PRIMA VIZ, Sce Vie Prime. 
PRIMITLE, Firſt Fruits: in cur Law the Pro- 
its, after Avoidance, of every ſpiritual living as 
ared in the Queens Books, for one year. 
PRINCIPAL Poſts, in any wooden Building, 
re the Corner Poſts, which are tennanred into the 
round Plates below and the Railing Plates above, 
e. into the Beams of the Roof. 
= PRINTING. There is a diſpute between the 
owns of Harlem in Holland, and Mentz in Ger- 
„„, about the Invention of this Noble Art. 
The Harlemers ſay that Laurenzs Janzs Koſter 
f Harlem was the firft Inventer of Printing, A. O. 
430. Bur that at firſt he uſed only wooden Blocks 
r Plates, (like thoſe uſed in China, and ſome other 
{tern Countries, where that kind of Printing 
ath been much longer in uſe, and perhaps gave rhe 
rſt hint to our manner of Printing now in ule;) 
ho' after ſome time he left thoſe off, and cut Sin- 
ple Letters in Steel, which he Sunk into Copper 

Matrices, and fitting them to Iron Molds, caft Sin- 
ple Letters of Metal in theſe Matrices. 

They ſay alſo that his Companion John Gutten- 
lurgh Stole his Tools away while he was at Church, 
and with them went to Mentz in Germany: where 
letting his Stolen Inſtruments ro work, he claim'd 
the firſt Invention of this Art before Keſter did his. 

To prove this they ſay that one Rabbi Foſeph a 
Jew, in his Chronicle mentions a Printed Book that 
he ſa at Venice in the Year 5288 according to the 
Jewiſh Account; and of ours, 1428. as may be 
len in Pet. Scriverius. 

But notwithſtanding all this, and alſo what they 
lay further of a Book entiruled De Spiegel, which 
they ſhew Printed at Harlem in Dutch and Latin, 
tho without Date, but they pretend it to be the 
ict that ever was printed; notwithſtanding this 
43s Mo von, Guttenburgh of Mentz is more generally 
«ken for the firſt Inventer of Printing, than Ney 
it Harlem, 

Dr. Wallis faith, This Art was firſt Invented about 
tne Year 1460, and was practiſed in Germany im- 
med:ately, but whether firſt ar Mentz or Harlem 
le derermines not. He faith the Book which bears 
the Repute of being the ſirſt that ever was Printed, 
's Tully's Offices; which was printed in the Year 
1465 or 1466 : for the Copy of it in the Bodleian 
ibrary in Oxon diſagrees a Year with that in the 
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|Bodleian Library, is a note written which menti- 
ons one Johannes Fauſtus, as Co-adjutor to Gutten- 
. as alſo Peter Scheffer on the ſame account; 
and this Scheffer, Joh. Arnoldus in Libello De Chal- 
cographie Inventione, makes rhe Inyenter of the 
Matrices, Thele three work d together a whule, 
and then parted. 

There is alſo another note written, in a later 
hand, in the ſaid Book, which refers the firſt Inven- 
tion of Printing to the Year 1453 : but moſt to the 
Year above mentioned by Dr. Hallis, viz. 1460, 

Next to theſe 2 Places of Ment; and Harlem, 
ir ſeems to have been practiſed firit ar our Univer- 
firy of Oxen in England: For X. H. 6. and Thomas 
Bourchier then A. B. of Canterbury ſent Hilliam Tur- 
ner Malier of the Robe, and Milliam Caxton Mer- 
chant of London, over to Harlem to learn this Art, 
who privately prevailed with one Frederic Corſeles, 
(an Under Workman) for a Sum of Money to 
come over hither ; who did fo, and at Oxford ſer 
up the Art of Printing, before it was uſed any 
where elſe, except in Mentz and Harlem. And 
there is a Treatiſe, ſaid to be of S. Ferom, (becauſe 
found in his Works) but in Reality of R«ffinus on 
the Creed, Printed at Oxon in a Broad Octa- 
vo, in the Year 1468. which is but 3 years after 
the Edition of Tullies Offices at Mentz; and per- 
haps is one of the firſt Books Printed on Paper, for 
that of Tully was on Vellum. Soon after this Cax- 
ton (who firſt brought it, as is ſuppoſed, ro Oxford) 
promoted it to London: which Baker in his Chro- 
nicle ſaith was about 1471: Bur M-xon in his Art 
of Printing ſaith he had not ſeen any Books pñnted 
at London before 1480: about which time it wass 
received in Italy, Germany, Sc. 

In Philaſ. Tranſations, N. 288 and 310. There 
is this further Account of the Riſe and Progreſs of 
the Arr cf Printing, 

Boxhornius, Schrevelius, and other Authors, ſay, 
Thar Koſter could nor nor did he in fact Print ſo 
large a Book as the Speculum Sa/utis, without Gra- 
dual Improvemenrs ; and his firſt Eſſays were on 
Small and looſe leaves of Paper before he attempt- 
ed whole Books. 

In the Bodician Library at Oxford, are two 
Books, and in that of Benet Col. in Cambridge is 
another very ancient Printed Rook ; Printed only 
on one Side of the Paper; the whole wrought, or 
Caſt on I bod, nor Set or Compoſed with Printing 
Letter, and Frinted with VM iting Ink ; which do 
Sufficiently ſhew that rhey were done when this 
Art was in its Infancy, and are very probably the 
work of Koſter: but they are without date or Prin- 
ters Name. 

Koſter had an Aſſiſtant, whoſe Name was John Fuſt, 
or as ſome write him Fauſt or Fauſtus; from whom 
he took an oath of Secrecy, as Schrevelius tells us; 
Bur Fuſt ran away with K#ſter's Tools and Materi- 
als, & in ſome Time ſet up a Printing Preſs at Mentz, 
where he was alliſted by his ſervant Fon Scheffer, 
a Young Man of a good Genius, and who atrer- 
wards Married his Daughter and became his Part- 
ner. They tell a Story alſo of %s going to Paris, 
but whether before or aſter he Sertled at Menz, is 
uncertain, and offering there a great Number of Prin- 
red Bibles to Sale, as if they were Manuſcripts : 
But the French conſidering the Number of theſe 
Books, and their exact Conformity one to another 
thro out the whole, to a Line, a word, a Letter, nay 
even to a Point; and that the beit of Book- writers 


Library of C. C. College there. In that Book in the 
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could not be thus exact, forced the Secret our of 
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him, by either actually Indicting him for a Ma. 

gician, or threatning him at leaſt ſo to do: and 

this tis ſaid gave the Riſe to the Story of Dr. Fau- 

us. 

n And tis probable about this time many Printed 

Books were ſold up and down for Manuſcripts. 
'Tis nor certain in what Year Fuſt and Scheffer 

began firſt ro work at Mentz, Bur Schreve/1us 


faith Fauſtus, (as he calls him) printed Alexandri 


Dottrinale cum Petri Hiſpani Trattatibus, A. D. 
1442. And Lambecius in Comment. de Biblioth. 
Cef. Lib. 2. p. 988. ſaith, that he brought from 


Inſpruck to the Imperial Library at Vienna, a Eſal- 
ter printed on Parchment, by Fuſt and Scheffer 1457. 
And ſoon after this Date many Books were Prin- 


ted, which are ſtill in Being: as the Durandus in 


the Library of Baſil, Printed 1458. Johannis Johan- 
nenſis Catholicon, in her Majeſties Library, Prin- 
ted 1460. The Latin Bible of 1462 in the French 
Kings Library, all before the Tullies Offices above 
mentioned: which was not printed till 1465 or 
1466, The firſt Book Printed here in England, 
was the Ruffinus Printed ar Oxford 1468, as was 


ſaid before. But they Practiſed the Art earlier in 
other Countries: and in Particular it was uſed 
at Rome in the Palace of the Maximi, A. D. 1455 
by Conrad Sweynbeim and Arnold Pannartz, both 
Germans, and who continued Printers there many 
years after, as Martinellus in his Rome Sacra at- 
firms. | 

Some think thar Paper, (made 'of Linen Rags) 
was firſt made ar Baſil, by ſome Greeks who fled 


out of their Country after Conſtantinople was ſackt, 


A. D. 1452 : and this in Imitation of the Cotten 
Paper uſed in the Levant, Certain it is the Cotten 
Paper hath been of very ancient uſe in the Eaſt ; 
there being in the Bodleian Library an Arabick 
Manuſcript (among thoſe the Univerſity bought 
of Dr. Huntingdon) written in the 427th, year of rhe 
Hezira which is A. D. 1049, on this Paper; and 
ſome thereare withour Dares which ſeem older. 
And as for the Linen Rag-Paper it mult be 
much older than 1452 : for in the Archives of the 
Library of the Dean and Chapter of Canterbury, 
there is an Inventory, on our Paper, of the Goods 
of Henry Prior of Chriſts Church there, that is in the 
20th year of Ed. 3. which is J. D. 1346. and in 
the Cotton Library are ſeveral writings, on our Pa- 
per, as high ar leaſt as the 15th. of Ed. 3. 
Some think the Rolling Preſs was invented by 
Lipſius ; But there is a Printed Book in the Bod- 
leian Library, (placed Laud. p. 138) being a Miſ- 
ſale Secundum uſum Eccleſ; Herbipolenſis, (i. e. 


: known : it was at firſt eſteemed fo great a Rarin 


to be, chat Cards are as old as H. 6. nothing ſeen 
to give a better hint to the Invention of Print 
than Card-making , as is evident by the firſt * 
cimen of Printing at Harlem; and by thoſe Boy 
above mention d in the Bodleian Library, and ty 
of Benet College in Cambridge, 

1 he cutring ofthe Molds or Blocks for maki, 
our Playing Cards, is after the ſame manner , 
that of the Old Books firſt printed at Harlem, The 
lay a Sheer of wer or maſt paper on the Fm q 
Block, being firſt lightly bruſhed over with li 
made of Lamp Black mixt with Starch and Way 
Then they rub it off with a round liſt with they 
hand, which is done with great Expedition. Th 
colour the Court Cards by the help of ſeveral Py, 
terns or Stanefiles as they call them; being Cat 
Paper cut thro with a Penknife for every colour 
Red, &c. (for at the firſt Printing, the Card ha 
only a Meer our-line.) Theſe Patterns are pai, 
red with Oil-Colours to keep them from wearin 
out by the Bruſhes: for they lay it upon th 
Picture, and by ſliding a Bruſh that is full and lo 
over the Pattern, it fixes the Colcur into the Cy, 
holes, and leaves it on the Print that is to he; 
Card: and lo they gothro' with all the Colouma 
the Cards: This very probably was the way g 
their firſt Printing at Harlem : as might hay 
been diſcovered before this; if they had conſidered 
that the Great Leiters, in our Old MSS. (of 3 
years old) are done by the 1/luminatcrs, after thy 
of Card-maki 5 


cutting whole Forms in Wood from MSS. exath 
written, and without Pictures. Such Perhaps un 
the Donatus, which might bear date about 14% 
Some ſay 1440. This appears Plain, (faith WAR 
_—_ from Copy Books which wc have ſeen p 
ted at Rome, Venice, Switzerland and England, ii 
high as 1500, ; 
| The third way of Printing was with Single Y 
made of Wood; bur who invented this is nil 


that the Printers carried about their Letters i 
Baggs at their Backs, and got money at Grea 
mens houſes by Printing the Names of the Familj 
Epiraphs, Songs, and other ſmall Pamphlets, 
The Fourth Improvement of this noble Art un 
the Invention of Single Types made of Mer: 
which is owing to Peter Scheffer, above mentioned, 
firſt Servant, and then Son-in-law to Fauſtns, wii 
worked ar Mentz. Sometimes you have the nams 
of theſe two men printed at the end of their Books 
and ſomerimes not: Sometimes with Dates as hifi 


Murtzburgh) in Germany. At the beginning of 
this Book is an Inſtrument of Rodulfus the A. B. of 
this Church, containing the Reaſons of the Publi- 
cation of this Miſſale, and inſtead of a Seal there is 
annexed a Print engraven of the Arms of the See, 
& c. very finely done (for that Time, for twas be- 
fore Durer) and on which are Evident Marks of 
the Preſſure by the Plate, with ſome touches of 
Ink at the Edges, &c. which all that have ſeen it 
judge to be plain marks of its being done or wrought 
off in a Rolling Preſs. And there are ſufficient 
Reaſons to prove that this Book is as ancient as 
1481, 

Mr. Bagford thinks we had nor the firſt hint of 
Printing from the Chineſes of whom we had no 
knowledge hardly, when this Art was invented : 
But rather from O/d4 medals, Seals, &c. and the 
Letters on them. Bury if it be certain, as ir ſeems 


werp by our induſtrious Fohn Speed. 


as the year 1457 and as low as 1490. 

As for ohm Guttenburgh, who by many Authov 
is ſaid to be the firſt Inventor of Printing, we ca 
nor find one Book with his Name and Printing. 

As- the firſt Har/em Printing was only a bo 
with Pictures, and the Impreſſion taken off wit 
a Liſt coiled up, as our Card-makers do now ule: 
So when they came to uſe Single types, they made 
uſe of ſtronger Paper, with vellum and Parchment, 
and then the Preſs was firſt uſed; tho' afterwa 
much improved ; as was their Printing Ink. ; 
Rolling-Preſs Printing was not uſed in England, 
till X. James I. and then brought hither from Au- 


ts ſelf tis 


As to the Art or Practice of Printing i 


ſo uſeful to the Common-wealth of Learning, e 
have it better underſtood by Authors and Editos 
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of Books than it uſually is, that I ſhall here * 
a 


Ihe next form of Printing at Harlem wah 
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fom Mr. Moxon's Mechanick Exerciſes of Printing; 
and from what I could collect from my own Ob- 
ſervation, or get by Information. 

Ihe principal Officer in this affair is called the 
Maſter Printer: who contrives or finds a Room 
or Rooms, for ſetting up what they call a Print u 
Houſe; or who furniſhes a nm Place, with all 
Tools and Inſtruments uſed in Printing. 

And firit he muſt conſider what Number of Preſ- 
e and Caſes he ſhall want that his Room may be 
royortionate to his Number. They uſually allow 


er: 

they bout 7 foot ſquare on the Floor, for each Preſs : 
[hy nd for every Frame of Caſes, which holds 2 pair 
PF ales, viz. a Pair of Roman and a pair of Italick, 
Carl ve foot + in Length and 4+ in Breadth; tho they 


pntain but 2 foot and nine inches: Bur then Room 
nough will be left to paſs freely between the 
rames, 

The Caſes, muſt be ſo placed that the light may 
to the left hand of the Compoſiror ; or elſe his 
and will interpoſe between the Light and his Eyes, 
d ſo ſhadow or obſcure the letter he is to rake up. 
The Preſſes alſo muſt be ſo placed as that the 
phr may fall from a window right before the 
m and Tympan, 

The Corre&ing Stone, or Stones muſt alſo ſtand 
zainſt a good Light; and as near as can be in 
e middle of the Room, if there be but one, that 
e ſeveral Compoſitors, may come the better to ir, 
In ſome corner of the Room, with a fink un- 

ir, muſt the Lee Trough and Rinſing Trough be 
ced; or in ſome other place if there be Room 
dugh. 

1 Diſftributir's Frame, ſtands alſo Precey near 
> middle of the Room; and round about the 
les Neſt Frames may be placed to hold the Caſes, 
at lie out of preſent uſe ; and the Letter Boards, 
ich Forms ſer by on them; that both the Caſes and 
je Forms, may be the better ſecured from running 
D Pye, 

Having thus contrived his Room or Rooms to 
s Proper materials; as Letters, Caſes, Preſſes,Chaſes, 
gc. of which next in order. 

Of Letter, 

The Printer muſt be provided with a good 
ont as they call it, or Fund of Letter, and of 
Bodies: for moſt Printing houſes have all theſe 
hat Follow, except the two firſt : and the Dutch 
and I believe the French of late) have ſeveral 
ther Bodies, and we have one more, which is 


a full bur ſuccinct Account of the whole matter 


In the Choice of his Letter a Printer hath great 
ſcope ro ſhew his Judgment and Skill as ro their 
ſhape, &c. and I think in the whole the Prefe- 
rence mult be given to the Dutch Types or Let- 
ters: Bur be their ſhape what it will, the I errers 
muſt be deep cur, that they may print clear, laſt 
longer, and be leſs ſubject to entertain c’ They 
muſt alſo be deep ſunk in the Matrices, leſt the 
Bottom line of a Page ſhould Beard ; and the Bead 
muſt alſa be well cut off by the Letter Founder. 

There mult be-provided allo brafs Rules of about 
16 Inches long; for the Compoſitor to cut into ſuch 
Lengths as his work requires: theſe Rules muſt be e- 
xactly Letter high; for if they are much too high they 
cut thro the Paper, Tympans, and Blankets: and 
if but a little ſo, their Sπνπ r or Beard will prino 
Hack; and they will alſo bear the Platten off the Ler- 
ters that ſtand near them, fo that thoſe letters will not 
Print at all; and if they be too Low, then the Rules 
themſelves will not Print. Theſe Rules muſt alſo 
be ſtraight all their whole length: Their edges of 
Equal Breadth and neither too thick nor too thin: 
and the Brals ſhould be very well P/aniſhed, that 
it may be Stiff and Strong. 


Of Caſes. 


What they call a pair of Caſes is an Upper and 
a Lower one: they are uſually borh of equal 
Length, Breadth and Depth: viz. 2 fo 9 Inches 
long, one foot 4 Inches broad, and about one Inch 
deep beſides the bottom board, Theſe Caſes are 
encompaſſed about with a Frame about 4 of an 
Inch broad; that the ends of the ſeveral Partitions 
may be let into the ſubſtance of the Frame: bur 
the hithermoſt ſide of the Frame is about Inch 
higher than the other ſides, that when either the 
Galley, or another Pair of Caſes are fer upon them, 
the Bottom edge of the Galley, or of theſe Caſes may 
ſtop againſt that higher Frame and not ſlide off. 
Both upper and Lower Caſe have a thick Partition 


c beſt advantage; it is to be next furniſhed with | 


ometimes uſed in England which they call a Small 
dies: but this differs but little from the Pica. 

Thele Bodies, are commonly caſt with a Roman, 
alick, and lometimes an Engliſh Face: But the 
tinter hath alſo ſome Bodies with Hebrew, Syri- 
ick, Greek, and with the Muſick Face: as alſo 
Caracters Mathematical, Chymical, Algebraical, 
u. The following Table ſhews the Names and 
kr of theſe ſeveral Bodies : or what number of 


" ach Body is contained in a Foot. 
& Pearl 184 
Nompareil 150 
1 Brevier 112 
A Long Primer 92 
Pica 4 75 | connia's in one Foot. 
is Engliſh 66 
"0 Great Primer 50 


Double Pica 


38 
Two Lined Engliſh | 33 
Great Cannon C 17% 


about - of an Inch Broad; but the Diviſions for the 
ſeveral Boxes of rhe Upper and Lower Caſes are nor 
alike : for each half of the length of the upper Caſe 
is divided into 7 equal parts, and its breadrh into 
7 allo; ſo that the whole makes 49 boxes. But 
the 2 half lengths of the Lower Cale are divided 
each into 8 equal Parts, and irs breadth into 7: 
and yet not throughout ſo neither, but the lower 
Caſe hath 4 ſeveral Sizes of Boxes. 

Theſe Caſes ſhould be placed in good ſubſtan- 
tial Frames; which ſhould be fo placed with an 
Eaſy declivity, that the Compaſitor may the better 
ſee and come at his Letters. 


Of che Galley. 


Theſe Galleys are of different ſizes according to 
the Page to be compoſed. They are commonly made 
of 2 Flat wainſcot Boards each of or of an Inch 
in thickneſs : the uppermott ro ſlide in Grooves of 
the Frame cloſe down ro the undermoſt. The 3 
Sides of the Frame are fixed faſt and !quare down 
on the upper Plain of the undermoſt board, ro 
ſtand about + of the heigut f the letter above the 
ſuperficies of the S/ice. 

Ihe ſides of the Frame muſt be broad enough 
to admit of a pretty many good Prong Hen Pens 
along the ſides, to be drove hard into the tom 
Board, and almoſt quite through the Sides of the 
Frame, that the Frame may be firmly fixt to — 

ut 
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bur they mult not be glewed ; becauſe the Compo- Hiding meaſures faſt down to the Bottom: 808 


ſitor may have ſometimes occaſion to wet the Page 
in the Galley, 


Of che Correcting Stone. 


This Stone is made of Marble, Purbeck, or any 
other ſtone that may be made flat and ſmooth: it 
ſhould be capacious enough to hold two Chaſes or 
more; that rhe Compoſitor on occaſion, may ſet 
ſome Pages by on it ready to Impoſe, tho two Cha- 
ſes lie on the Stone: ſo that ir may be about 2 foot 
broad and 4 feet long. It mult be placed on a 
ſtrong frame like a Table about 3 foot and one 
Inch from the Ground or Floor. 


Of Letter Boards and Paper Boards. 


Letter Boards, are to lay the Letters on, and are ob- 
long ſquares; about 2 foot long, 18 Inches broad 
and ian; Inch thick: Theſe ſhould be made ſtrong, 
and clampt on the under fide within about 4 Inches 
of either end with pieces of about 2 Inches ſquare 
as well to keep them from warping, as that the 
Compoſitors may eaſily take them to remove them. 
Paper Boa ds are only to ſer heaps of Paper on, and 
and to preſs the Paper with. 


Of Furniture, Such as 


Head-ſticks &c. muſt be made of dry wainſcot, 
that they may not ſhrink when the Form ftands 
by; they are Quadrate High, Straight, and of 
an even Thicknels all their Length : and both theſe 
and Side-ſticks are called Rigler, if they are not 
above an Inch in thickneſs. 

Side-ſlicks, and Feot-ſticks, are of the ſame beigrh 
with the Head-ſticks ; the latter ſerving to deter- 
mine the Breadth, at Bottom and Top; as the 
Side-ſticks do the length of each Page. 

Gutter-ſticks, are uſed to ler between Pages, on 
either fide | the Croſles, as in 89% 12905 169%. 
and Forms upwards. . 

There are Quoins alſo uſed re Lock up the Forms, 
or wedge them fo cloſe together with a mallet and 
Shoeting-ſtick) both on the Sides and Head and 
Foot of the Page, that every Letter bearing hard 
againſt every other Letter, the whole Form may Riſe, 
as you will {ee hereafter. The Shooring-ſtick, ſhould 
be of Box, and is of a wedge-like Shape and of 
about 6 Inches long. | 

There is alſo a Dreſſing block, uſually made of 
Pear tree, about 3 Inches ſquare and an Inch high; 
its uſe is by being run over the face of the Form, 
and gently knockt there with the head of the 
Sheoting-ſtick, to preſs down ſuch Letters, as may 
happen ro ſtand higher than the reſt. 


Of the Compoſing Stick, 


This is made of a thin Iron Plate, about 10 Inches 
long and doubled vp ſquare ſo as that the bottom may 
be: Inch and broad, and the Back about an entire 
Inch broad. At the further End of the Iron plate ſo 
doubled up, is ſoldered on an Iron head which 
muſt ſtand ſquare to the bottom, about the thick- 
neſs of a Long Primer: but all its outer Edges are 
baſil'd and filed away into a moulding. About 2 In- 
ches from this head and in the bottom, is begun a 
Row of round holes about an Inch aſunder to re- 


ceive the Shank of the Male Screw, that Screws the 


from the head, as the meaſure of the Page require 


theſe ſliding Meaſures may be ſer nearer or funde 


In the Figure annexed 4 is the Head of the Coy 
poling ſtick, bb the bottom, ce the Back, 1 
Lower S/iding meaſure or Check, e the upper gi; 
ding Meaſure or Check, ff the Male ſcrew, g d 
Female Screw. 

The Lower ſliding meaſure is a pretty thick Ing 
Plate, as broad as the inſide of the Bottom; ali 
4 Inches in length : and in irs middle is a grogy 
quite thro it, within about half an Inch of end 
end, to receive the Shank of the Screw. 

On the fore end of this plate ſtands ſquare an 
ther Iron Head about a Brev-er thick, and read 
ing as high as the top of the Pack. The Upy 
Nliding meaſure is made juſt like the Lower, or. i 
of an Inch Shorter. Between theſe 2 ſliding yi 
ſures, they can compoſe marginal Notes to uf 
Breadth, - 

The Compoſitor uſes a Bodkin of Steel of ai 
2 Inches in length from the Shank of the hari r. 
the handle is of ſoft wood; that when tis K 
on the face of any Single Letter, which happens: *"wF 
ſtand too high, it may not batter it. "2 


Of Chaſes. 


1 
* 


Theſe are Iron Frames about 22 Inches long 
broad, and: Inch and + thick, and the breadth 
the Iron on every Side is 4 of an Inch uſually, 
it ſhould be an entire Inch: all the fides muſt 
truly ſquare to one another; that when tis laid 
the Correcting ſtone, it may lie truly flat, and: 
out and inſide muft be filed firaight and ſmoc 
Each Chaſe hath 2 Croſſes belonging to it: 
Shorter than the other; they are ſquare to onei 
nother and are called the Short and the Long Cry 
They have at each end a male Dove-tail filed bx 
vil-way from the under to the upperſide of f 
Croſs, ſo that the unde: ſide of the Dove-rail 1 
narrower than the upper: theſe Male-dove-tiil 
are fitted into Female ones, filed in the Inſide of ii 
Chaſe; and which are alſo wider on the upper it 
of the Chaſe, than on the under, that the up 
fide of the me x may not fall thro the lower it 
The Short Croſs is thus dove-tailed into the midi 
of the 2 long ſides of the Chaſe ; and the long Cn 
into the middle of the 2 other ſides. The $ 
Croſs is moveable alſo in the Chaſe about 3 Inch 
from the middle. The middle of theſe 2 Ct 
ſes, are filed or notched half way thro', one on- 
upper, the other on its under fide, that they m 
be let into one another, and in the middle berwet! 
the 2 edges of the upper fide of the Short Croſs alt 
made 2 Grooves parallel to the 2 ſides of the Crol 
beginning at about 2 Inches from each End: the} 
are; an Inch deep all the way, and about 3 of an 


Inch broad, that the Points may fall into them. 
The Short Creſs is about of an Inch thick; and 
the Long about half as much, | 

See their Figure as they lie on the Cerrecting ſi 


(f 


— 


— 
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* 1 The Printing Preſs whoſe Figure is here annex- | for his good and great Printing; but alſo for hiv 


Of the Preſs. [or of Amſterdam ; who was eminent not only 
was Invented by the famous Millem Fanſca | Globes and Geographical Maps and Charts. 
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length beſides the Tenons a foot 9 Inches 4, in 


Alnches Square, and 33 deep, into which a Braſs 
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Tis called the New Preſs by Moxon, who ſaith 
it was (in 1683) bur little known in England, bur 
generally uſed in Holland, and is much berter and 
_ commodious than rhe Common Printing 
Prels. 1 
aa, Repreſent irs Feet which are 2 feet ꝙ Inches 
long, 5 deep and 6 broad, having their outſides 
uy Square. , 

b, Are the Cheeks which are 5 foot 10 Inches 
long beiides the Tenons of the Top and bottom, 
8 Inches broad and 4+ thick. 

d, Is a Plank called the Winter ; which is in 


Breadth 8 Inches, and its depth 9 Inches. 

c, Is the Cap, or Top of all the Preſs ; being 3 
foot and 1 Inch long, 4+ Inches deep, and 9+ In- 
ches broad. 

e, Is the Head of the Preſs ; whoſe length, beſides 
the Tenons, is one foot 93 Inches, Breadth 8+ In- 
ches, and Depth 8 Inches. Its top, bottom and 
hind ſides are all ſquare; but the fore ſide projects 
2 an Inch over the Range of the foreſides of the 
Cheeks : in which Projecture is cut a table with 
an hollow molding about it, 2 Inches diſtant from 
all the Sides of the fore fide of the head: Its Tenons 
are 3 Inches Broad,and are cut down at either end, 
from the top to the bottom of the Head, and made 
fir ro Mortices in the Cheeks, that may flide 
right and yer play in them. 

In the under fide of the head is cut a hole about 


Nut is fitted, for the worm to play in. 

i, Is part of the worm below the head; the up- 
per part being hid in the Braſs Nut. 

z, K, I, m, u, Is the whole Spindle, a 

V Is the Till, a board about an Inch thick, one 
foot 91 long beſides the Tenons, its breadth 8 
Inches. In its middle is a round hole for the Shank 
of the Spindle, and at 74 Inches from each end is a 
Square hole for the Hoſe to paſs thro. ö 

2g, Are the Heſe; being upright Irons of 4 of an 
Inch ſquare ; and at each end have male ſcrews on 
them. Their Lower ends are faſtned into the 
Hoſe-hooks, and their upper ends into the Garters or 
Curts, which is a round hoop placed over the flat 
neck of the Shank of the Spindle. 

hhhh, are the Hoſe-hooks, or the Heoks on the Hoſe 
the Platten hangs on: they proceed from 2 branches 
of an Iron hoop encompaſſing the lower end of the 
Spindle, on either corner of the Branch. | 

k, 1, Is the Eye of the Spindle, as m is its Shank 
and u its Toe, The Spindles length in all is 16+ In- 
ches: the length of the Cylinder the worm is cut 
on is 34 Inches: and its Diameter 23. 

0000, Is the Platten, tied on to the Hooks of the 
Hoſe, This is uſually made of beaten Plank 2+ In- 
ches thick, 14 Long, and 9 Broad. Its fides are ti- 
ed Square, and irs under fide exactly plain and 
Smooth. 6 

In the middle of its upper ſide is let in and 
faſtned an Iron Plate called the Platten- plate, of 
an Inch thick, 6 Inches long, and 4 broad: in the 
middle of this Plate, is made a ſquare Iron frame 
of about: an Inch high, and as much broad: into 
which is fitted the Stud of the Platten- pan, ſoa 
it may ſtand Steddy. This Stud is about an Inch 
thick and then ſpreads wider and wider to the Top, 
where tis 21 Inches. | 

p, Is the Barr in length about 2 foot 8 Inches, tis 
faſtned ſtrongly with a Nut and Screw into the 


the middle of the Plank is cut a hole of 4 inchs 


fin, The fore end of the Tympan is of Iron wit 


and gaged by an Iron Pin, and an Iron Turning- 


der this Bar is bowed with an Obtuſe angle 
the Preſſ-man may the more eaſily and readily, > . 
at it, to draw its wooden handle 4 within its — 7 
rr, Are the Hind-poſts, which ſtand at * 3 
dance from the hind ſides of the Cheet, . * 
are 3 foot 4 Inches long beſides the Tenons ad 
Inches thick, and ſquare every way. Theſe j; 
Poſts have Six rails fitted ro them and makes 
and called the hind rails. i 
tt, are the wedges of the Till F. 
uu, The * — of the cheeks bb, 
xxx, Y, Expreſs the Carriage; wh ; 
is of Elm an Inch + thick, 4 rw, +4 . T7 
8 Inches 4 broad. On this Plank ar its fore — ule 
firmly nailed down a ſquare frame 2 foot 4 Incks 
long; one foot 10 Inches broad, and the thick 
Fx _— + _ Square. This is called Mast 
Mn and is marked with the figure (1) i 
_ 5 3 the _ is bedded. po tet 
0) On each of the 4 Corners of this Ceſin 
in 3 _ 3 ſquare Iron — 5 
turn- ſides about 6 Inches long each ſide, 
Inch thick and 2 4 broad. . r — 


Behind this Coffin is nailed on to its outſide ett 
ron, of about 3 Inches longer than the breauii 
of the Coffin: ir hath all its ſides 2 Inches over, aj 


3 of them ſquare : bur irs upper fide is holde. 
round to a Groove or Gutter (2) an inch and 
ver. This Gutter is ſo nailed on, that its hith 
end ſtanding about an Inch higher than its furths 
end, the water that deſcends from the Bmya 
falling into ir, is carried on the further fide of- 
Coffin by the declivity of the further end of h 
Gutter (2,) and ſo keeps the plank of the Cu 
riage near and clean, and preſerves it from ron 
Parallel ro the ourward fides of the hinder part d a 
the Plank of the Carriage at 3 Inches diſtant on e 
ther fide, is nailed 2 female Dove-rail Grooves, in 
—_ is __ A 4 —7 two male dove. ui F 
made on the two feet of the Gallows ü 
the Tympan reſts, ado de. 
At 3 Inches from the hinder rail of the Coffin u | 


ſquare, and on the hither and further fide of this 
hole is faſtned down a Stud of wood, one on each fide: 
and in the middle of theſe 2 Studs is a round hole * 
of about an Inch over, to receive the 2 Iron Pins df 
a wooden Rowler, or Barrel, with a Shoulder on 
each fide of it to contain ſo much of the Gin, u 
ſhallbe Rolled upon ir. | 

: The Tympan (5) is a ſquare Frame having 3 
irs Sides Wood and'one of Iron, Tis 2 foot 8 li. 
ches wide, 2 foot 2 Inches long: and the breadth 
of the wooden fides an Inch and +, and the dept 
one Inch on irs hinder end; at the 2 corners is riv- 
ted an Iron Match joint, to be pinned on to aro- 
ther half joint, faſtned on the hind Rail of the C. 


a ſquare ſocker ar either end for the wooden 
of the Tympan to fit and faſten intoi; on the ouiet 
Edge of this Iron about 1. Inch from irs ends ate 
made 2 Iron half joints, to contain a Pin, which 
entring this, and a match half joint, made on the 
Friket (6,) ſerves for a Frisket to move truly up- 
on- In the middle of each long Rail of the Tympan 
is a hole + an Inch ſquare for the ſquare Shanks 0 
the Point Screws (7, 8) to fir into. Within this m- 
pan, which may be called the Outer, is another ca- 
led the Inner Tympan, which is fitted exact!y to t, 


" a *- £& 


eyeof the Spindle, Abour 4 Inches from the ſhoul- 
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1 hope this Deſcription may ſerve ro make the 
Figure a little Incelligible, and to give a general 
dea of the Printing Preſs 3 but no words can pol- 
bly explain it lo well, as once ſeeing of it work 
ill do. 
N I ſhall omit deſcribing the manner of making the 
pes or ſeveral ſorts of Letters, uſed in Printing; 
dut whoever hath a mind to ſatisfy himſelf fur- 
her may conſult Mr. Aoxon s book of Printing, 
here he will find the whole affair very largely and 
plainly deſcribed. 
[ ſhall only add ſomerhing further about the 
ules and Merhods of Diſtributing and Compoſing. 
After the Preſs-man, hath wrought off as many 
heers from a Form, as he is appointed ; he firſt 
aſhes the Form, and _ it ro a place which 
ey call rhe Rinſing Trough, and rears it a little 
ſlope on one end of the Chaſe ; for when tis ſo 
laced the Face of the Letter is leſs liable ro damage, 
d the Form ftands in a proper poſition for the 
ompoſitor to rear a Letter Board againſt the Back- 
de of it; by which he raiſes it up, and then ſets 
etter Board, and Form both a little aſlope in the 
Vnſing Trough, Next with his Mallet and Shoot- 
tick he opens or Unlocks (as they call it) the 
uoins and Form: and then the Furniture; viz. 
e Head-ſticks, the Inner Side-ſticks, and 
utter-ſticks, if the Form have apy, that he may 
ve the more Room to open the Letrer in order ro 
receiving the water the more — # which 
hrown on it by diſh fulls ro Rinſe and Clean it, 
d the Face of the letter is rubbed with the Fin- 
rs, and ſhook ſo that the water may get between 
e Leiters to clean them; and this is done till the 
ater thrown and rubbed on, runs away quite 
ear and Colour leſs. Then he thruſts the Letter 
d Furniture cloſe up together again that the let- 
r may not Squabble, as, they call it, that is break 


de carrys Letter Board, Form and all to the Diſtri- 
buting frame: and there he Strips it of its Furniture, 
Quarter by Quarter, taking out the Quoins, &c. and 
hen with his Diſtributing ſtick or Riglet, he takes 
p out of the Form as many Lines of Letter as he 
an, and turning their Face towards him, he car- 
ries them ro his Caſe, and taking out the Letters 
Rec. one by one, but very quick and nimbly, he di- 
?ributes each of them to irs proper Box: in the Caſe, 
Then he proceeds to take off and Diſtribute another 
parcell, and ſo goes on till he hath done, or till his 
Caſe is full. | | 
They _y chooſe to diſtribute their Letter 
over Night, that they may have a Dry Caſe to 
work on in the morning, 25 wet Letters are leſs 
aiſy to take up, and beſides the Lye makes their fin- 
gers ſore. a 

The Compaſitor, next ſets himſelf to the Compoſing 
wh: and here he muſt firſt Determine his Mea. 
ſue ; to which he fits his Compoſing ſtick (above 
(eſcribed) by looſening the ſcrew, and Sliding the 
Cheeks nearer to or further from its head. 
Havinggtted his Meaſure, he Places the Galley 
on his up Caſe on the Right-hand, and placing 
his Copy before him, he reads 5 or /ix words or 
ſuch a part of it as he can keep in his mind, and 
then ſpells it over Letter by Letter, taking up the 
proper Letters out of their reſpective Boxes in the 
Caſe : he ſers 4 Space between every word till they 
come to the end of the Line; but there none, He 
holds his ſtick in his'lefr hand; and with his Thumb 


ir ſecure, tight and cloſe together, as with his right - 
hand he puts them into the Stick Succeſſively. And 
tis a very ſurprizing thing to ſee how very quick 
this work is performed; and how in an Inſtant he 
ſpells, reſolves upon, and takes out the Several let- 
ters which compoſe his work and ſupply his ſtick. 
Having compoſed one Line; if it ends with a 
word, or a Sable and a Diviſion, and juſt fill rhe Mea- 
ſure, then it needs ne more juſtifying as they call it, 
the Stick being duly filled; but if the Line con- 
clude not ſo, then he puts a Space more between 
every word, or at leaſt ſo many as will fill up the 


meaſure pretty Stiff, or juſtify the Line. And here 


he takes care that his Le ter don't Hang, as they 
call it, i. e. Stand a Skew. 

After he hath thus compoſed one Line he begins 
another, and ſo goes on till his Stick be full: and 
when iris ſo he Empries it, laying it down on his 
Lower Caſe, and by means of a Riglet of juſt the 


length of the Line, he claps it down into the Gal- 
ley, placing the firſt line cloſe and upright againſt. 


the lower Ledge of the Galley. 

As he Sets or compoſes this firſt ſtick of Letter, 
So he goes on till his page is out, remembring after 
the laſt line of every Page to ſet a Direction; that 
is, he ſets a Line of Quadrats and at the End of it 
the firſt word of the next Page, or if the word be 
very long and the Line very Short, two Syllables, 
or ſometimes but one, of that word. And when 
tis the firſt Page of a Sheet, he Sets a Signature as 
they call ir G. e.) A for the firſt Sheet, B for the 
Second, &c. And ſo ſucceſſively till he come ro / 
which is always skipt, becauſe the Latin Alphabet 
hath no ſuch Letter. 

When our Compaſitor hath got a full Page in his 
Galley, he next ties it up faſt together with a Pack- 
thread, or Cord, according to the bigneſs of his 
Letter and Page, and then carries it to the Correcting 


nd fall aſunder: after it hath ſtood a while to dry ; tone, and here all the Pages which belong to a 


ſheer, with the Chaſe and Furniture about them, 
are duly placed, or Impoſed as they call it: that is, 
ſo diſpoſed or ordered, as that when the Sheer comes 
ro be wrought off ar the Preſs, all the Pages may 
be folded into an orderly Succeſſion. And the 4 
different volumes of Folios, Quartos, Oftaves, and 
Twelves, are all diverſly Impoſed. 


Correſtion. 


In Correcting Faults, if there but à few of them, 
and theſe Eaſy ones, the Compoſitor gathers the 
Corrections in his Stick beginning at the bottom 
of every Page and ſo aſcending: becauſe when he 
is Correcting, the corrections of the Top of the 
Page ſtand then firft in the Stick, and therefore are 
readieſt to his hand. 

But if there be many and conſiderable Faults 
he brings the Lower Cale to the Correct ing Stone, 
and takes his Corrections as he uſes them. Then 
he wnlocks the Form, bur keeps the Quoins pretty, 
tight up, leaſt his Letter ſhould hang or /quabble : 
and there folding the Proof, ſo that the Head. line 
in it may lie in the fame Range with the Head-line 
of the Metal, &c. ſo that all the lines in the Precf 
coincide or Range right with the Reſpective ones 
in the Metal; by running his eye along eaſily the 
ſeveral Places, or Lines in the Proof, where the 
Corrector had mark d a Fault; he as Eatily mends 
it in the Correſponding Line in the Letter of Me- 

al 


gently preſſes the Letters cloſe to thg check, keeping | 
Vol. II. 


tal. 
If there be a Long word, or more than one left 
z L our, 
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out, rhe Compoſitor is uſually forced ro over-run, here he marks Scoff out thus Sees 5 - 


as they call it: i. e. he muſt pur ſo much of the 
foreparr of the Line, into the Line above it; or ſo 
much of rhe hinder- part of the line into the next 


Line under it, as will make Room for what is left mark A, where ir is Left out, for a 
mark of Inſertion, and Writes in the- 


Margin what muſt come in. | 


our, . 
If muchbe left our, he muſt over-run many lines 


either backwards or forwards, or both, till he | 
come to a Breakzand when he comes thither if it be the former mark of Inſertion where 


not Gotten in, as their word is, then he is forced 


ro Drive out a Line: and ſometimes to get in that 


Line, he is forced ro over run the next Page back- 


wards or forwards, till that Line can come in. 


The Quite contrary Proceſs muſt he take, if he 


and writes Smile, as in the Margin. 
If a Word or Words, or Letter or 
Point be Left out he 'makes this 


If a Space be Left our he makes 


it ſhould come in, and makes rhis 
mark F in the Margin, 

If a whole Senrence be Left our, 
too long to be Writ in the Margin, 
he makes the mark of Inſertion 
where it is Left out, and only Writes 


happen inſtead of Leaving out, to ſer any thing 
twice over: for if it be but little he muſt rake it 
out, then Drive out his Matter : Bur if it be as much 
as two or three Lines, &c. Then he muſt over- run 
the next Page, or more, and ſometimes the whole 
Sheet, till it be Driven out. 

After all this Correcting there is, or always 
ſhould be a Reviſe, to ſee that the Faults are truly | 


mended ; and if not, to have them Re-Correfed, by | py 


unlocking either the whole Form, or only that 


(Out) in the Margin. If the Sen- 
tence Left out be not very long, he 
Writes it under the Page, or on the 
Left Hand Margin — the Page: 
But if it be too large to be Writ in 
the Margin, or under the Page, he 
Writes in the Margin, See the Co- (Cee the Co 


(Our 


If a Word or Sentence be Set 


— 
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Quarter of it where the faults are, &c. 


And becauſe tis a Thing very uſeful for all Au- one Him thus N and makes this 


thors, and Correctors of Printing preſſes to be ac- 


inted with, I ſhall conclude this Account of 


rinting with proper directions for both, = 
And firſt the Author ſhould well examine his Co- 


y before it go to the Preſs; and Point and Mark 


it ſo, as that the Compoſitor may know what words 
to Set in Engliſh, Italick, Capitals, &c. For his 


. Tralich words, he ſhould draw a line under them 


Thus : for Engliſh words two Lines Thus : and for 
Capitals a Line of Points Thus, or elſe a Line with 
Red Ink. If there are no Proper Breaks made in rhe 


Copy ; the Aurhor muſt ſupply them by a Crotcher 


[Thus, before the word he would have begin his 
new Paragraph. | 

And every Author if he can poſſible, our of a 
due regard to his own Reputation, which elſe may 
much ſuffer, or at leaſt as much as he can, will cor- 
rect the Sheets of his Book himſelf; that is look 
them over, after the Printers Corrector hath men- 
ded the Common Typographick Faults: And whe- 
ther it be the Author himſelf, or ſome other Cor- 
rector, that hath this Care upon him, the way 
of correcting Faults ſo as they may be mended by 
the Compoſitor is after this manner. 

When one Letter is put inſtead of another, as 
in this word Tho for The; he daſhes out the wrong 


e Letter thus the, and Writes the Ler- & 


ter it ſnould be on the Right Hand 
Margin of the Page, right againſt the 
ſame Line, and makes a Daſh be- 
hind ir, as you may ſee in the Mar- 
gin. 
If two or three, or more Words 


in the ſame Line have Faults in 
a/c/ them, as in theſe Words, Petienge 
; Where firſt an o is Set 


ro pet | 
inſtead of a, e iuſtead of c, t inſtead 


of r, and c inſtead of o: Theſe he 
marks in an orderly ſucceſſion to- 
wards the Right Hand, againſt the 
ſame Line, as you may ſee in the 
Margin. | 
Bur if one word be ſer inſtead of 
Smile, another, as Scoff inſtead of Smile, 


twice as Him Him, he marks our 


mark 5 it rhe Margin, for Dele, to S 
take out. 

If a Letter be turned thus J, 
he daſhes ir out as you fee, and 
makes this mark in the Margin. 

If Words are Tranſpeſed, that is 
if one Word ſtand in another Words 
place, as, no I love Swearing, and 
it ſhould be, I love no Swearing g 
he marks this Fault thus, (no I love 
Swearing, and makes this mark 
in the Margin, The like mark he 
makes in Matter and Margin if two 
Letters are Tranſpos d. \ 

If a Space or an m or n Quadrat, 

Se. ſtick up and Print Black, as 

rween theſejwords, he marks in the 

Margin thus. | | 
If a Word be Set in Roman Letter 

inſtead of Iralick or Engliſh Letter, 

1 _ = Word — 

thus, a rites Ital. or Eng. in Ita Eng 

the Margin. . 
In lik e manner, if a ſingle Letter 

or more Letters be Set in Roman Let- 

ter, and it ſhould be Talick or En- 

liſh Letter; or if in Engliſh or Ita- 

lick, and it ſhould be Roman Letter, 

he daſhes the Letter or Letters thus 


underneath, and writes Ital. Rom, 
or Eng. in the Margin: Or if Le. al f om 
er- Caſe Letters be Set inſtead of Ca- 
pitals, he daſhes them underneath, Capt 
and Writes Capt. in the Margin. 
Having Read the Matter of the he erz. 
mines again if the Form be right Impos Dor though 
he before rurn d the Pages in the Proof as he read 
them according to their orderly places, yet he will 
ſcarce truſt to that alone, bur again examines them 
on purpoſe, and diſtinctly, which he does not o 
ly by the Direction Word, but by examining * 
whole Sentence the Direction comes in, both at 
end of the Page, and the beginning of the ner 


Page. He 
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Ac TEIN Thar all the Signatures are right, | PRISAGE, is the Cuſtom or Share thar belongs 
ind all the Title and Folio's, . « the Queen, out of ſuch Merchandice as is taken 


e Work be large Forms and {mall Lerter, he 
ths by dry and ſometimes a third Proof, which 
he Reads as the firſt, b a 

After the Second or Third Proof he has a Reviſe 
which is alſo a Pr : He examines in this 
Reviſe Fault by Fault, if all the Faults he markt 
in the laſt Proof were carefully mended by the Com- 
vofitor ; if not he marks them in the Reviſe. 


PRINTS. The Original of Prints or Cutts, as 
ve ſometimes them, was this; in the Year 
1460, one Maſo, Finiguerra, a Gold{mith of Flo- 
ence, graved - Plate ; and then caſting ſome of 
t in melred Brimſtone, he perceived, that what 
ame out of the Mold was markt with the ſame 
1) bnrs as his Plate, by the Black which the Sulphur. 

nad taken from the Graving : after this he tried 

o do as much on Silver Plares with wer paper, 

oy rolling ir Smoothly with a Roller, and this Suc- 

eded. This Novelty tempted Baccio Baldini, 

0 Goldſmith of the ſame City, to attempt the 
a me thing, which he did with Succeſs; ingra vin 
deveral Plates of Sandro Boticello Invention an 

Deſign; and upon this Andrew Mantegna, who 

as then ar Rome, Set about engraving ſome of 

dis own Pieces. This knowledge getting into Fan. 

lers, Martin of Antwerp, a famous Painter, graved 

bundance of Plates of his own Invention, and 

t ſeveral Prints into Italy, which were markt 


us, M. C. After him the Famous Albert Durer 
rear 'd and gave the world a vaſt number of 
rints, both in wood, and copper. About this 
ne one Hugo de Carpi an Italian Painter of no 
rear Capacity, but of a ready Invention, found 
pur a way, by means of ſeveral Plates of wood, 
| o make Prints reſemble Deſigns of Claro-Obſcure : 
and ſome Years after the Invention of Erching was 


diſcovered, which was ſoon made uſe of by Par- 


meggiano. 7 


at Sea by way of lawful Prize. on 
Bree HH 
| SM : A Glaſs bounded with two equal and 
p. angular Ends, and three plane and 
well- poliſned Sides, which meet in 3 Parallel Lines, 
running from the 3 Angles of one End, to thoſe of 
the other, is called & Priſm ; and is uſed in Opticks 
to make- many noble and curious Experiments a- 
bour Light and Colours ; for the Rays of the Sun 
falling upon it at a certain Angle, do tranſmis thro' 
it a Spectrum or Appearance, colour d like the Iris 
or Rain-bow in the Heavens, Under the word 


Colours you have a variety of Experiments 
made with ſuch Glaſſes, by 2 Sir 


J Newton ; and from whence, in a good meaſure, 


he hath eſtabliſhed his Demonſtrative Theory of 
Light and Colours; a large account of which you 
may — — 

How to find the Refraction of a Ray of Light 
paſſing thro ſuch a Priſm, the ſame Author ſhews 
thus: Let 4 b e repreſent the Section of this Priſm 
made by a Plane paſſing tranſverſely to three pa- 
ralle! Lines or Edges, then when the _ vallerh 
thro it; and ler ds be the Ray incident on the 
firſt fide of the Priſm ac, where the Light goes 
into the Glaſs: Then by putting the Line of Inci- 
dence to the Line of Refraction as 17 to 11: Find 
(by the Direction given under the word Incidence 
in this Volume) ef the firſt refracted Ray; then 
raking this Ray for the Incident Rey on the fecond 
fide of the Glaſs bc, where the Light goes our, 
find the next refracted Ray fg; by purting the 
Ratio of the Line of Incidence to the Line of Refra- 
tion as 11 to 17; (for if the Line of Incidence 
out of Air into Glaſs be to that of Refraction as 


2 


17 to 11, the Line of Incidence back again, out of 
Glaſs into Air, muſt be as 11 co 37. 


The fame admirable Author, Opricks, 5. 121, | by his nioft accirate Experiments ts explain th 
1 hews, how by the Properties of Lighe diavered Phenomena {of Colours made by Priſms ; thus, 


” 


as two or three Lines, &c. Then he muſt over- run 
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out, the Compoſitor is uſually forced to over- run, here he marks Scoff out thus Seeg Smile, 
as they call it: i. e. he muſt put ſo much of the and writes Smile, as in the Margin. 


forepart of the Line, into the Line above it; or ſo 


much of the hinder- part of the line into the next Point be Left out he makes this 


Line under it, as will make Room for what is left | 
out. | | | 

If much be left our, he muſt over-run many lines 
either backwards or forwards, or hoth, till he | 
come to a Breakzand when he comes thither if it be 
not Gotten in, as their word is, then he is forced 
to Drive out a Line: and ſometimes to get in chat 
Line, he is forced to over run the next Page back- 
wards or forwards, till that Line can come in. 

The Quite contrary Proceſs muſt he take, if he 
happen inſtead of Leaving out, to ſet any thing 
twice over: for if it be but little he muſt take it 
out, then Drive out his Matter : But if it be as much 


the next Page, or more, and ſometimes the whole 
Sheet, till it be Driven out. 

After all this Correcting there is, or always 
ſhould be a Reviſe, to ſee that the Faults are truly | 


mended ; and if not, to have them Re- Corrected, by | py 


unlocking either the whole Form, or only that 
Quarter of it where the faults are, &c. 
And becauſe tis a Thing very uſeful for all Au- 
thors, and Correctors of Printing preſſes to be ac- 
inted with, I ſhall conclude this Account of 
Printing with proper directions for both, 
And firſt the Author ſhould well examine his Co- | 
py before ir go to the Preſs; and Point and Mark 
it ſo, as that the Compoſitor may know what words 


Capitals a Line of Points Thus, or elſe a Line with 


Red Ink. If there are no Proper Breaks made in the 
Copy; the Author muſt ſupply them by a Crotchet 
[Thus, before the word he would have begin his 
new Paragraph. | 

And every Author if he can poſſible, our of a 
due regard to his own Reputation, which elſe may | 


muchh ſuffer, or at leaſt as much as he can, will cor- Mergin es | 
I 


rect the Sheets of his Book himſelf; that is look 


them over, after the Printers Corrector hath men-; . f 
ded the Common Typographick Faults: And whe- 3 
ther it be the Author himſelf, or ſome other Cor- thus, and Writes Ital. or Eng. in har] Eog| 


the Margin. 


rector, that hath this Care upon him, the way 
of correcting Faults ſo as they may be mended by 
the Compoſitor is after this manner. 


inthis word Tho for The; he daſhes our the wrong 


Wh trer is put inſtead of another, as | or more Letters be Set in Roman Let- 
— > 4 — ter, and it ſhould be Ttalick or En- 


If a Word or Words, or Letter or 


mark 4, where it is Left out, for a 

mark of Inſertion, and Writes in the- 

Margin what muſt come in. 
If a Space be Left our he makes 

the former mark of Inſertion where 

it ſhould: come in, and makes rhis 

mark F in the Margin, * 
If a whole Sentence be Left out, 

too long to be Writ in the Margin, 

he makes the mark of Inſertion 

where it is Left out, and only Writes 

(Out) in the Margin, If the Sen- 

tence Left out be not very long, he (Ou!) 

Writes it under the Page, or on the 

Left Hand Margin of the Page : 

But if it be too large ro be Writ in 

rhe Margin; or under the Page, he ce 

Writes in the Margin, See the Co- (See the Copy 


If a Word or Sentence be Set 


twice as Him Him, he marks our Di 
one Him thus N and makes this W. 
mark & in the Margin, for Dele, to S hi! 
rake out. de: 


If a Letter be turned thus J, 9| 
he daſhes ir out as you fee, and 
makes this mark in the Margin. 

If Words are Tranſpeſed. that is 


to Set in Engliſh, Italick, Capitals, &c. For his | if one Word ſtand in another Words P 

; Tralich words, he ſhould draw a line under them | place, as, no I love Swearing, and ti 
Thus : for Engliſh words two Lines Thus : and for | it ſhould be, I love no Swearing z gt 
he marks this Fault thus, (noſT Joye 01 


Swearing, and makes this mark £ 
in the Margin, The like mark he 
makes in Matter and Margin if two 
Letters are Tranſpos d. \ 
If a Space or an m or n Quadrat, 
&c. ſtick up and Print Black, as 
tween theſe{words, he marks in the 


a Word be Set in Roman Letter 


In lik e manner, if a ſingle Letter 


e 


al c / 
r| ol 


Smile, 


Letter thus ths, and Writes the Let- 
ter it ſhould be on the Right Hand 
Margin of the Page, right againſt rhe 
ſame Line, and makes a Daſh be- 
hind ir, as you may ſee in the Mar- 

in, 
8 If two or three, or more Words 
in the ſame Line have Faults in 
them, as in theſe Words, Petienge 
pet ffrce ; where firſt an o is Ser 
inſtead of a, e inſtead of c, t inſtead 
of r, and c inſtead of o: Theſe he 
marks in an orderly ſucceſſion to- 
wards the Right Hand, againſt the 
ſame Line, as you may ſee in the 
Margin. 

But if one word be ſet inſtead of 
another, as Scoff inſtead of Smile, | 


— — — ͤU—— 2 


gliſh Letter; or if in Engliſh or Ita- 
lick, and it ſhould be Roman Letter, 
he daſhes the Letter or Letters thus 


underneath, and writes Ital. Rom. 

or Eng. in the Margin : Or if Low. EalſH nf 
er- Caſe Letters be Set inſtead of Ca- 

pitals, he daſhes them underneath, Capt | 
and Wrires Capt, in the Margin. a 
Having Read the Matter of the he exa- 
mines again if the Form be right Impos @or though 
he before rurn'd the Pages in the Proof as he read 
them according to their orderly places, yet he will 
ſcarce truſt to that alone, bur again examines 

on purpoſe, and diſtinctly, which he does not o- 
ly by the Direction Word, but by examining the 
whole Sentence the Direction comes in, both at 
end of the Page, and the beginning of the =& 


1 


Page. He 


— — 
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the Work be large Forms and {mall Letter, he 
2 2 — and ſometimes a third Proof, which 
he Reads as the firſt. 
ich is alſo a Proof-ſbeet + He examines in this | 
27 Faule by Fault, if all the Faults he markr 
in the laſt Proof were carefully mended by the Com- 
pefiror ; if not he marks them in the Reviſe, 


PRINTS. The Original of Prints or Cutts, as 
we ſometimes them, was this ; in the Year 
1460, one Maſo Finiguerra, a Goldimith of Flo- 
rence, graved = Plate ; and then caſting ſome of 
it in melted Brimſtone, he perceived, that what 
came out of the Mold was markt with the ſame 
Prints as his Plate, by the Black which the Sulphur. 
had taken from the Graving: after this he tried 
to do as much on Silver Plates with wet paper, 
by rolling it Smoothly with a Roller, and this Suc- 
ceeded. This Novelty tempted Baccio Baldini, 
a Goldſmith of the ſame City, to attempt the 
ſame thing, which he did with Succeſs; gave 
Several Plates of Sandro Boticello's Invention 
Defign z and upon this Andrew Mantegna, who 
was then at Rome, Ser about engraving ſome of 
his own Pieces. This knowledge getting into Han- 
ders, Martin of Antwerp, a famous Painter, graved 
abundance of Plates of his own Invention, and 
ent ſeveral Prints into Italy, which were markt 
us, M. C. After him the Famous Albert Durer 
a ppeard and gave the world a vaſt number of 

Prints, both in wood, and copper. About this 
time one Hugo de Carpi an Italian Painter of no 
great Capacity, but of a ready Invention, found 
out a way, by means of ſeveral Plates of wood, 
to make Prints reſemble Deſigns of Claro-Obſcuro : 
and ſome Years after the Invention of Erching was 
diſcovered, which was ſoon made uſe of by Par- 


i 


After the Second or Third Proof he has a Revi/+ | parallel 


Ic examines that all the Sighatures are right, | PRISAGE, is the Cuſtom or Share chat belongs 
_—_— — and Folio . 5 the Queen, out of ſuch Merchandice as is taken 


at Sea by way of lawful Prize. 


Trian Ends, and three plane and 
well-poliſhed Sides, which meet in 3 Parallel Lines, 
running from the 3 Angles of one End, to thoſe of 
the other, is called 4 Priſm ; and is uſed in Opricks 
to make many noble and curious Experiments a- 
bout Light and Colours; for the Rays of the Sun 
falling upon ir ar a cerrain Angle, do tranſmis thro' 
it a Spectrum or Appearance, colour d like the Iris 
5 — the Heavens, Under the word 
Colours you have a variery of Experiments 
made with ſuch Glafles, by the Incomparable Sir 
Newton; and from whence, in a good meaſure; - - 
he hath eſtabliſhed his Demonſtrative Theory of 
Light and Colours; a large account of which you 
may find in his 22 
How to find the Refraction of a Ray of Light 
paſſing thro' ſuch a Priſm, the ſame Author ſhews 
thus: Let 4 6 e repreſent the Section of this Priſm 
made by a Plane pallng. tranſverſely to three pa- 
rallel Lines or Edges, then when the Li 


SY 


| chro” it; and let ds be the Ray incident on the 


firſt ſide of the Priſm a c, where the Light goes 
into the Glaſs: Then by putting the Line of Inci- 
dence to the Lite of Refraction as 17 to 11: Find 
(by the Direction given under the word Incidence 
in this Volume) ef the firſt refracted Ray; then 
raking this Ray for the Incident Ray on the lecond 
fide of the Glaſs bc, where the Light goes out, 
find the next refracted Ray Fg; by purting the 
Ratio of the Line of Incidence to the Line of Refra- 
Ction as 11 to 17; (for if the Line of Incidence 
out of Air into Glaſs be to that of Refraction as 
17 to 11, the Line of Incidence back again, out of 
Glaſs into Air, muſt be as 11 ro 35. h 


meggiano. 


* 


mirable Author, Opticks, p. 121, 
how by the Properties of Light diſcovered 


The fame ad 
ſnews, 


by his moſt accurate Experiments, to & lain the 
Phenomena {of Colours made by Priſms ; thus, 


' PRISM: A Glaſs bounded with tub equal and 


r IE 


Ler abc be a Priſm refracting the Sun's Light, 
brought into a darkned Room, by the Hole Fg, al- 
moſt as broad as the Priſm ; and let mn be a White 
Paper on which the refracted Light is caſt: And 
ſuppoſe the moſt refrangible or deepeſt Violet Rays 
to fal on the Space Pæ, the left refrangible or deepeſt 
Red Rays on the Space T); the middle ſort, between 
the Indico and Blue Rays, on the Space Qx; the 
middle fort of the Green Rays on the Space e ; 


the middle ſort between the Yellow and Orange 


Rays on the Space S c; and the other intermediate 
ſorrs on intermediate Spaces. For ſo the Spaces on 
which the ſeveral ſorts adequately fall, will, by 


. reaſon of the different Refrangibility of theſe ſorts, 


be one lower than another, Now if the Paper mu 
be ſo near the Priſm that the Spaces P? and #7 do 
not interfere with one another, the diſtance be- 
tween them T will be illuminated by all the 


| ſorts of Rays in that Proportion to one another 


which they have ar their very firſt coming out of 
the Priſm, and conſequently, will be White. But 
the Spaces PT and 7 on either hand, will not be 
illuminated by them at all, and therefore will a 

pear coloured; and particularly at P, where * 
outmoſt Violet Rays fall alone, the Colour muſt 
be the deepeſt Violet. At Q, where the Violet 
and Indico Rays are mix d, it muſt be a Violet 
inclining much to Indico. At R, where the Vio- 
let, Indico, Blue, and one half of the Green Rays 
are mix d, their Colours muſt (by the Conſtituti- 
on of Problem 2. in pag. 114) compound a middle 
Colour between Indico and Blue. At S, where 


all the Rays are mix d, the Red and Orange, thin 


Colours, ought, by the ſame Rule, to compound 
a faint Blue, verging more to Green than In- 
dico. And in the progreſs from S to T this Blue 
will grow more and more faint and dilute, rill ar 
T, where all the Colours begin to be mix d, it 


ends in Whiteneſs. 
© So again on the other ſide of the White at J, 


where the leaſt refrangible or utmoſt Red Rays 


are alone, the Colour muſt be the deepeſt Red. 


At c, the Mixture of Red and Orange will com- 
pound a Red inclining ro Orange. Art e, the Mix- 
rure of Red, Orange, Yellow, and one half of 
the Green, muſt compound a middle Colour be- 
rween Yellow and Orange. Ar , the mixture 


of all Colours bur Violet and Indico, will com- 


pound a faint Yellow, verging more to Green than 
Orange: and this Yellow will grow more faint 


| 


17 


and dilute continually, in irs progreſs from to ⸗ 
where it will — White by a . al 
ſorts of Rays. 

Theſe Colours ought to appear were the Sur; 
Light perfectly White; but becauſe ir inclines u 
Yellow, the exceſs of the Yellow Rays, where 
with it is tinged, being mix d with the faint Bly: 
between $ and T, will draw it to a faint Greet 
And ſo the Colours in order from P to T ought u 
be Violet, Indico, Blue, very faint Green, Whit 
faint Yellow, Orange, Red: Thus it is by com 
putation, and they that pleaſe to view the Colom 
made by a Priſm will find ir ſo in Nature. 

Theſe are the Colours on both ſides the Whit: 
when the Paper is held berween the Priſm and th 
Point X where the Colours meer, the Interjacen 
White vaniſhes : For if the Paper be held till far 
ther off from the Priſin, the moſt refrangible and 
leaſt refrangible Rays will be leaſt in the midd: 
of the Light, and the reſt of the Rays which ar 
found there, will by mixture, produce a fuller 
Green than before ; alſo rhe Yellow and the Blu 
will now become leſs compounded, and by conſe que 
quence, more intenſe than before. 

And if thro* a Priſm you view a White Objed terſc 
encompaſſed with Black or Darkneſs, the reaſon d Dir 
the Colours appearing on the Edges is much the 
ſame. If a Black Object be encompaſſed with 2 
White one, che Colours arifing from ſeeing it thro 
a Priſm, are to be derived from the Light of the 
White one, ſpreading iato the Regions of the 
Black ; and — they will appear in a con- 
trary order. And tis the ſame when an Object i 
viewed, whoſe Parts are ſome of them leſs or mot 
luminous than others: For in the Borders of the 
more or leſs luminous parts, Colours ought al 
ways, on the ſame Principles, to ariſe from the er 
ceſs of the Light of the more luminous, and to be 
of the ſame kind as if the darker parts were Black, 
bur yet to be more faint and dilute. 

And what is thus ſaid. of the Colours which are 
exhibited by Priſms, may eaſily be applied to thoſe 
Colours which the Glafles of Teleſcopes and Mi- 
croſcopes, or even the Humours of the Eye pro- 
duce: For if the Object Glaſs of a Teleſcope be 
thicker in one part than another; or if one half o 
the Glaſs, or one half of the Pupil of the Eye, be 
covered by any Opake Body, then that Objed 
Glaſs, or its half; or the half of the Eye which 1 


uncovered may be conſidered as a kind of _ 


% 
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eich curved Sides. And every Glals, or Pellucid | 


e Cuneus (or Wedge) will produce the ſame effect as 
a Priſm, by refracting the Rays of Light as they 
are mi thro it. 


PROCURATIONS, are a Pecuniary Sum or 
Compoſition paid by the Pariſh Prieſt ro an Ordi- 
nary or ſome other Eccleſiaſtical Judge, as an 
Archdeacon, Ge. ro commure for the Proviſion or 
Enterrainment which was otherwiſe to have been 
/ rocured for him; which Entertainment was cal- 
ed 4 Procuration, | 
PROCURATOR, is uſed for one thar gather- 
ech the Fruits of a Benefice for another man; 3 R. 2 
Stat. 1. c. 3. as Precuracy was the word for the In- 
ſtrument impowering him to do it. In the Weſt 


1 


PRODES Homes : This is a Title often given 
in our old Books to the Barons or other Military 
Tenants, who were called ro the King's Council ; 
and was no more than Homines diſcrets & fideles. 

PROFER, Profrum vel Proferum ; is the Time 
appoinred for the Accounts of Sheriffs, and orher 
Officers in the Exchequer z which is twice a Year. 
An. 51 H. 3. 5. In another Senſe Profer allo ſig- 
nifies the Officer or Endeayourer to proceed in any 
Action by any Man concerned ſo to do. 


PROFILE, in Forrification, is the Repreſenta- 
tion of the Height, Depth and Thickneſs of any 
Work ; and ſuppoſe the Work cut perpendicular- 
ly down from Top to Bottom; as in, the Figure 
annexed, where you have the Profile of a Ram- 
part, Fauſſebray, Foſs, Covert-way and Eſplenade. 


of England, ſuch Perſons are called Proctors to 
his day. Cowel. | 


Om. F » 
= 


a b I m is the Solidiry of the Rampart, à m its 


ü 

he ale ; b1 irs Top; bc its perpendicular Height; 
cent its inward Talus or Slope; Im its outw 

far alus or Slope; he is the Terre- plain; el is the 
and Baſe of the Parapet, ed its _—_— Fh is the in- 
L ard Talus of the Paraper, # / the outward one, 
ar þ 5 its upper one; h 2 is the inward Height of 
lle he Parapet, i K the outward Height; / the Cor- 
ue lon ; 2 0 p q repreſents a Fauſſebray with irs Ban- 


guet, Cc. qr is its Lixiere or Berm; rstu x is 
he Foſs or Ditch ; r 5 the Scarpe; uy the Coun- 
terſcarpe ; t the Lunette; w « the Depth of the 
Ditch: x y the Coverr-way ; xx the Paraper 
and Glacis of the Covert-way: y the Height of 
the Barnquer and Parapet of the "Slope of ui 


x * the Baſis of the Glacis; x * the Slope of 


Glacis. 


PROFRE Vicecomitis, Tho' the certain Debet 
of the Sheriff could nor be known before the fi- 
niſhing his Accounts, yet ir ſeems there was anci- 
ently an Eſtimate what this conſtant Charge of the 
Annual Revenue amounted to, and what the con- 
ſtant Allowances amounted to according to a Me- 
dium; and thoſe Sunims were paid into the Ex- 
chequer at the Return of the Writ of Summons of 
the Pipe; and they were and are to this day cal- 
led by this Name Profre Vieecomitis. Bur altho 
theſe Profers are paid, yet if on concluſion of the 
Sheriffs Accounts, and afrer the Allowances and 
Diſcharges had by him, ir appears that he be in 
durplulage, or that he be charged with more than 
indeed he could receive, he hath his Prefers paid 
or allowed to him again. 


PROJECTIVE Dialling, is the way of Draw- 


| Lines, Furnirure of Dials, &c; on any kind of 
Surface whatſoever, without any * to the 
Situation of thoſe Syrfaces, either as to Declinati- 
on, Re- or Inclination, This curious and in many 
Caſes moſt uſeful manner of Dialling, ſeems to 
have been the Invention of our Mr. Sam, Foſter, 
formerly Aſtronomy Profeſſor in Greſham College. 
Something of this was Printed in his Poſthumous 
Miſcellanies 1659, and more added by Mr. Ley- 
beurn (in his Dialling) from a Manuſcript which 
Foſter left behind him. 


Dialling after Mr. Foſter's way, there is neceſſa 
a Semicircle divided into two Quadrants, whole 
Diviſions muſt begin, and be numbred both ways 
from the middle Point in the Arch, to the Diame- 
ter; which Diameter muſt be made to receive a 
Ruler into a Grove made in it, ſo as that the Semi- 
cirele may ſlide eaſily along it, and be faſtened by 
a Scrue any where upon it: Ir will be convenient 
to have two or more of theſe Rulers of different 
Lengths. You may ſee the Fig. of this Semicircle 
and Ruler in Leybourn's Dialling, p. 198. But 
there is no difficulty in underſtanding the uſe of it 
at all; and a Quadrant, divided on both fides, may 
very well ſupply the place of the Semicircle. 

e General Uſe of this Inftrument is ; Upon 4 
Line drawn any where, to projet an Altitude or De- 
preſſion, above or below the Horizon, from a fix d 
Point placed at a diſtance from that Line. 

The manner of doing which is very eaſie; For 
if you hold the Edge of the Ruler to the fix'd 
Point, and alſo apply the Point of that Edge of the 
Ruler to the Line given, removing it higher or 
lower (as occaſion requires) till the Thread and 
Plummer of the Semicircle or Quadrant fall on the 


R SN 7 hn FFA 


ing, by a method of Projection, the true Hour. 


degr. of Altitude or Depreſſion intended; for * 
t 


In order to perform this manner of Projective 


** As. 
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ed in this manner, will very well ſupply the uſe of 


at the ſame inſtant of time. 
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the Ruler lies at the Altitude or Depth, and 10 
projects it from the fix d Point into a Line, as 
was deſigned. | 


Two General and Eaſie ways to projet Hour Lines 
on all Surfaces, Coneave, Convex, &c. Inclining, 
Reclining or Declining, 


1. Let a Gnomon, being firſt ſharpened into a 
Point, be ſhaped, and faſtned in ſuch wiſe, that ir 
no way hinder either the draught of the Horizon- 

Line, or the Point of the Shadow from having 

acceſs to the Dial at all times of the Year. 

2. Draw an Horizontal Line, by help of your 
Semicircle in a true Level both in regard of ir ſelf, 
and alſo to the Point of the Gnomon, through the 
whole Superficies on which the Dial is to be de- 
ſcribed. Or having two Points in the ſame Level 
with the Point of the Gnomon, project it upon 


your Superficies, if it be a rugged one. And if 


the Superficies be more than one, or if any of them 
be very much inclined roward rhe Horizon, or 
elſe be very rugged, or far remote from the Gno- 
mon, ſo that it will not at all, or not ſo well, re- 
ceive an Horizontal Line upon it, you may Eicher 
ſet up ſome Board, or ſuch like Object, upon 
which for a time you are to inſcribe the Horizontal 
Line, and by help of which the Hours were to be 
projected upon the Superſicies; Or elſe (which 
perhaps will be better) you may extend a Thred in 
the Air (it matters not which way, nor whether 
from the Gnomon towards the Sun, or from the 
Sun: whether —— = _ — or with 
rerurns, ſo long as ir lieth juſtly , In eve 

Point of it, — Horizon, and in the ſame bind 
with the Point of rhe Gnomon :) which being fix- 


the Horizontal Line : or the Horizontal Line may 
be partly Thred, and partly drawn upon the Su. 
perticies, as occaſion ſhall be. And upon ir may 
any Point be transferred, and ſigned out by ſlip- 
ing knots of Thred tied upon it. 

3. Upon the Superficies of the Dial, obſerve the 
Point of x the Shadow of the Gnomon (making a 
mark at ir) and the Sun's Altitude, both of them 


4. By the Altitude obſerved, compute the Azi- 

muth of the Sun from the Meridian. 
J. The ſame Azimuth muſt be transferred unto, 
or projected upon, the Horizontal Line by help of 
a Perpendicular Thred, covering to your fight (as 
it hangeth down) the Points of the Gnomon and 
Shadow both together; and at the ſame view cut- 
ting through the Horizontal Line: obſerve then 
nctually where it cuts through the ſame Line, 
bs that ſame Section being ſigned thereon, ſhall be 
the Azimuth projected into the Horizontal Line. 

6. Ler any kind of Board or Paſt-board be now 
applied to the Point of the Gnomon; fo, as that ir 
may be ſtaid, either upon the Horizontal Line 
(where it may ſo be conveniently) or at leaſt ſo 
placed toward the Horizontal Line, that it may 
have a juſt reſpect unto it, and in that poſture may 
have ſome ſtay for the edge of it to reſt upon, that 
after it is furniſhed with ſuch neceſſary Lines as 
muſt be drawn upon it, it may be placed in its 
former juſt poſture without any Impeachment. 
Upon this Plain ſo placed, let the Point of the Gno- 
mon be ſigned, which may be called the Center; 
and from this Center, to the Sign of the Azimuth, 


right Line: this right Line ſo drawn, ſhall repre 
ſent upon the Board or Paſt-board, the ſame Ati 
muth which was before compured. | 

7. Then taking away the ſame Plain, draw 
on it the Meridian or Line of 12; extending i 
from the Center before noted, at the true Angle 
that it hath from the Azimuth before compu 
and deſcribed, and alſo toward the true Coaſt a 
the World. And let ir be extended on both 64, rn 
the Center if need be. 

8. To the Meridian ſo ” pune upon the bat 
board, draw (from the Center) the Lines of 2 * 
Horizontal Dial made to the Latitude hene 
you are. 

9. Then again, let the plain Board or ba 
board be applied to its former ſituation, the Cenm 
of the Horizontal Dial reſting upon the Point 
the Gnomon, and every thing elſe anſwering tot 
ſame juſt poſture that it had at the firſt, Whig * 
done, let a Thred be fixed in the Center of ot 
Horizontal Dial, by help whereof you may truf 
fer every Hour from the Paſt-board into the Hy 
zontal Line. Let every Hour be therein rot 
(by fixing marks oo e Horizontal Line whey 
it is drawn, or by flipping Knots upon the Thr, 
where a Thred Horizontal Line is uſed) eſpec; 
ly mark out the r of 12: For which (if 
chance to run beſides the Superficies) ſome kind 
Object (whereon the Horizontal Line is allo to 
drawn) or an Horizontal Thred muſt be faſtu 
that may receive it, till ſuch time as your Dial 
finiſhed. = | 
10. After all this, rake your Plain away (a 
there will now be no more need of it) and cot 
cture whereabouts the Axis of the World, wol 
s from the Point of the Gnomon to the Poles 
the World, for into that place is the Meridian 
be projected. Which that ir may be done ma 
commodiouſly, if no object ſtand in the way th 
will receive it, you muſt place one there, it m 
ters not whether above or below the Gnom 
chuſe that which is moſt convenient: Or, a Thr 
laid aſlope in the Meridian juſtly as ir ought, u 
ſerve as well as may be. If then you hold uy 
pn Thred, ſo that by your Eye you m 
ee the Point of the Gnomon, and alſo the Pointe 
12 in the Horizontal Line, both together, the (ant 
Thred ſo hanging, ſhall ſhew where the Meridians 

be drawn. Or, you may extend a Thred ml 
S Point of the Gnomon to the Point of 12 in i 
Lorizontal Line, which Thred ſhall repreſent ti 


Line of 12: And ſtaying your Thred there, clo 


ro ir, hang up rwo icular Threds at a g 20 
diſtance, ſo ſhall the ſame two Threds, give ju 
the track of the Meridian Line. 

11, The next Work will be to project one of tit 
Poles of the World (that namely, which lies 
ſame way that this projected Meridian doth fron 
the Point of the Gnomon) into this Meridian. And 
this is done by elevating or depreſſing your Sem: 
circle, from the Point of the Gnomon towards tht 
Meridian Line, according to the Latitude of you! 
Place; for ſo will the Ruler of the Semicircle, d 
a Thred extended along by it, Sign our the ver 
Pole Point. If now you extend a Thred from tb 
Pole Point, ro the Point of the Gnomon, the 
ſhall repreſent the Axis of the World, 

12, Laſt of all; by theſe helps, all the Hows 
may eaſily be projected. For if the Eyei do l, 
or project, this Thred or Axis upon each Point 


before projected into the Horizontal Line, draw a 


thoſe Hours that were inſerted before into ths Ho- 
| rizonti 


_ 
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tzontal Line, the Axis upon an Hour Point, or a 
point upon the Axis, each one of thoſe Projections 
hall repreſent upon your Dial, each of the Hours 
required, and will ſhew upon every Object that 
tands in the way, where the Hours are to be 
drawn. Or, where convenient room is wanting 
o place the Eye, ſo as it may make this Projecti- 
on; there may two Threds be uſed for the ſame 
purpoſe, one whereof muſt be faſtned to the Poinr 
of the Gnomon, the other to the Pole deſigned in 
he Meridian Line, Then ſtretching one of the 
hreds to any of the Points nored in the Horizon- 
al Line, and holding it there, you may take the 
ner, and extend it to the Superficies, ſo as it may 
oſely pals by the firſt Thred, by which Work 
pu may make as many Points upon — Superfi- 
es as you pleaſe, rhro which each Hour is to be 
rawn. Having thus traced the way before hand, 
pu may afterward draw the Hour without any 
ifficulry, be the Superficies never ſo irregular. 
10ng which Lines, the Shadow of the Point of 
e Gnomon, as it creepeth along, will ſhew the 
ime of the Day. | 
If a Point be aſſigned upon any Superficies Flat or 
rved, one, or more, wherein the Hour-Lines 
xd Axis ſhall concur, how to project che Hours 
that Point, and to ſet up an Axis after the ordi- 
y manner to. give Shadow to them without any 
pwledge how the Dial ſtandeth, in reſpect ei- 
x of the Declination or Inclination. 
Io the Point aſſigned (upon any fide of it) 
direction of your Semicircle or other Level, 
teh out an Horizontal Thred, ſerving for the 
rrizontal Line: this Horizontal Line need not be 
direct Line, but may be turned at one or more 
dgles, provided that it lie totally in the Superti- 
of the Horizon. 
2. With a perpendicular Thred held up, project 
Sun into the aſſigned Point, and into the Hori- 
dneal Thred, and tie a little mark of Thred upon 
e ſame Horizontal, through which the Shadow 
_ At the ſame inſtant alſo, take the Sun's 
titude. 
3. By the Altitude taken, ſind out the Azimuth; 
his Azimuth, what- ever it be, is repreſented by 
de knor. 
4. Apply a Paſt-board to the Aſſigned Point, and 


ans 

* old it flat that it may anſwer to the Horizontal 
a the bred alſo, and upon this Paſt-board, protract 
t the our Azimuth by a I hred extended from the Point 


ſigned for the Center, to the mark upon the Ho- 
izontal Thred. This done, | 

5. By help of that Azimuth upon your Paſt- 
board, protract the Meridian Line, obſerving the 
rue Coaſt, and quantity of the — from the A- 
1 and to the Meridian deſcri an Horizon- 
i Dial, 


And 6. Applying the Paſt-board to its place Again, 
em l things ſtanding right as before, project all the 
se fours in the Horizontal Thred from off the Paſt- 
yout board, and ſer marks upon rhe ſame for the Points 
„ of each ſeveral Hour, which marks may be little 


3 to ſlip to and fro upon the ſame 
red. 

7. Project the Meridian Point by a perpendi- 
cular Thred upon ſome object into that place 
whereabours you imagine the Axis of the World 
lay, Wi ould paſs, above or below from the Point aflign- | 
at ed tor the Center. | 
Ho 8. With your Semicircle elevated or depreſſed 


the Center, according to your Latitude projet the 


9. Extend a Thred from the Point aſſigned for 
the Center to the Poles of the World, which ſhall 
repreſent the Axis. 

10. By the Point upon the Horizontal Thred, 
and this Axis (either by your Eye, laying the Axis 
to rhe Hour-points, or laying the Hour-knors ro 
the Axis). you may project all the Hours and draw 
them; Or elſe you may ler the Axis alone, and 
content your ſelf with the Pole. point projected in- 
to the Meridian, for if from the Point aſſigned ro 
be the Center or meeting of the Hours and Axis, 
you extend a Thred to each Hour- point in the Ho- 
rizonral Line, and do repoſe (with your Eye) the 
ſame Thred upon the Pole- point, then ſhall the 
Shadow of the Thred give you that Hour-line, 
and do ſo in all the reſt. 

11. Your Thred or Axis lying in its true firua- 
tion, you may- eaſily fir an Axis to the ſame 
ſture. If your Dial be deſcribed upon a _ u- 
perſicies, you may then (by one ſide of a 
Square, applied to a Thred or Axis, and the o- 
ther fide lying upon the Plain) find out the ſub- 
ſtyle, and meaſure from it the elevation ot the Axis 
above the Plain: Bur if the Dial be deſcribed up- 
on a curved Superficies, you muſt be content to 
hn OR by the direction of the Thred 
only. 

12. This Point aſſigned for the Center being a 
Point of the Axis, is as it were the Apex of the 
Gnomon, unto which all the Work is projected. 
But if it be required to ſet up an Axis to ſuch a 
Superficies, upon which the Axis and Hours will 
not meet in any tolerable manner, becauſe perhaps 
the Axis may be but of very ſmall elevation above 
the Superficies, and yer an Axis is required: in 
this caſe, ſet up any Point (of Wire, or ſuch like) 
of ſuch diſtance from the Superficies, as that the 
Axis and Hours may be diſtinct: And through 
that Point let it be required to make the Axis pals, 
you have no more to do but only to project to this 
Point, as before, by letting the Shadow of a per- 
pendicular Thred paſs through that Point, and no- 
ting the ſame upon your Horizontal Thred, and 
counting that end of the Wire as your Center, pro- 
ceed as before, for the Thred that lies to projet 
che Hours is a pattern for the Axis. 

This way is as general as the former, ſerving to 
project the Hours upon many Superſicies, be they 
plain or curved, however firuate whether con- 
tiguous, or ſeparate, and that without any labori- 
ous inquiſition of any of their Situations, in reſpect 
of —— ion or Declination. If you will put in 
that Furniture which is uſual, you muſt make 
ſome Mark (Notch, or Button) upon your Axis, 
unto which {as repreſenting the Center of the 
World) by help of your Semicircle you are to pro- 
ject the Altitudes of ſuch great or leſſer Cirgles as 
you intend to inſert ; as hereafter ſhall-be taught. 

The 12 Propofitions in the firſt way were to pro- 


ject to an A 


Theſe — FIR anſwerable in the ſecond 
way are to project to an Axis. | 

And after this method it will be eaſie, and of- 
ten very uſeful and curious, to Project a Dial, from 
a ſmall Hole made in a Pane or Quarry of Glais ; 


(the reſt of the Glaſs being covered) or which is 
better, a Plate of Tin with a round Hole of + of 
an Inch in Diamerer, being pur in the room of a 


ond bas it mall be required) from the Point aſſigned for | 


Pane of Glaſs) for the Sun ſhining chro that Hole, 


will 


Pole of the World. 7 
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will caſt a bright Spot of Light into the Room. 
Suppoſe then ſuch a Hole ro be the Nodus, or Point 
of the Top of the Perpendicular Style of any Dial, 
you may draw one or more Dials, (cach fide or 
part of the Room being a different Plane) after 
this manner. | 

(1.) Apply an Horizontal Dial in a true Hort- 
zontal Poſition, fo that its Centre lie in that of the 
Hole in the Pane; and then by a Thred fixed at 
one end of the Centre of the Dial, and laid over 


ſucceſſively, every Hour, Half Hour, Quarter, c. 


find correſponding Points in the Sides of the Room 
where thoſe Hour-Lines interſect them: Then 
(2.) The Twelve a Clock Line being an Azimuth 
alſo as well as an Hour Line, you may by a String 
and Plummer brought juſt to touch that Thred 
when {trained over the 12 a Clock Hour Line, 
transfer that Meridian Line up ro the Ceiling or 
down on the Floor, as you fhall find occation. 
( 3.) Next in this Meridian Line find another 
Point, (by help of a Thred elevated to a proper 


Height (in degrees) by means of a Quadrant) 


from which, a Line or Thred extended to the Hole 
in the Window may repreſent either the Direct (or 
Reverſed) Axis of the Earth; and therefore if you 
tix a Thred in one or both of theſe Points (or 
rather Poles) and extend it or move it along by 
the ſide of the other Thred, as it is brought ſuc- 


ceſſively over every Hour Line on the Horizontal 
Dial (in whoſe Centre, as well as in that of the 
Hole it is fixed) and as it is extended to the corre- 
ſponding Hour Points before found in the Room: 
I ſay, that moveable String ſhall any where on the 
Ceiling or on the Floor, trace out any Hour Line 
which the Horizontal Thred ſnall ſucceſſively re- 


preſent. 


And this Method of Projective Dialling. will 
direct us into this excellent Mechanick way of 
Dialling or drawing Hour Lines on any Plane how 
irregular ſoever as to Surface or Situation. Under 
the Plane where you intend to make a Dial, draw 
a true Level or Horizontal Line, and then to it ſer 
horizontally, a Scaffold or Frame of Boards, great- 
er or leſſer, according to the deſigned Bigneſs of 
the Dial. Next, by ſome good Dial, Clock, E- 
quinoctial Ring, Sc. get exactly the true Hour 
of the Day, and ſet your Minute Watch to it. 
Then place a good Horizontal Dial for the Lati- 
rude of the Place and which hath a fine String 
faſtened in its Centre, on your Level Plane or 
Scaffold, and the Sun ſhining, turn it abour rill ir 
ſhew the true Hour of the Day there. Then fix it; 
and by the motion of your Thred over every Hour, 
Half, Quarter, &c. you'may eaſily project them all 
into your Plane or Place deſigned tor rhe Dial. 


PROLATE Spheroid, is a Solid produced by 
the Revolution of a Semi-Ellipſis about its longer 
Diameter; bur if a Solid be formed by the Re- 
volution of a Semi-Ellipſis about its ſhorter Dia- 
meter; tis then called an Oblate Spheroid : And of 
this Figure is the Earth we inhabir, and perhaps 
all the Planers are ſo roo, having their Equatorial 
Diameter longer than their Polar. 

PROMONTORY, is an Hill or Fligh Land 
running our into the Sea : The Extremity of which 
rowards the Sea, is uſually called a Cape or an 
Headland. 

PROPORTIONAL Scales, ſometimes alſo cal- 
led Legarithmetical ; are only the Artificial Num- 
bers or Logarithms placed on Lines, for the caſe 


and advantage of Multiplying, Dividin Jain 
ing Roots, &c. by the means of — — 
Sliding- Rules; and they are only ſo many Line 
Numbers, as they are called by Mr. Gunter, * 
Gunter's Line.) But made Single, Double, Trip 
or Quadruple; beyond which they ſeldom go. 

PROSTYLE, in the ancient Greek Archire 
cure, was a Rank or Row of 4 Columns och 
and whoſe Station was in the Front of a Tempi 
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or other great Building. 
PROVINCE, was uſed among the Roman; 6, 
a Country without the Limits of 1taly, and gaing 
to their Subjection by the Sword, But with d 
the word is moſt commonly uſed for the Circ 
of an Archbiſhop's Juriſdiction; and in ſome 
our Statutes tis uſed for a County. 
PROVISION, in the Canon Law, is uſed ii 
the providing of a Biſhop or any other Perſon, 2 
Eccleſiaſtical Living, by the Pope, before the l 
cumbent be dead. Tis called alſo Gratia Exped. 
tiva, and Mandatum de Providendo. 
PROVISIONS : The Acts to reſtrain the exy 
bitant abuſe of Arbitrary Power, made in the Py 
— — . 258, were called Proviſa 
cauſe they provided againſt the King's 7 
Will and Pleatare, : 3 
PRO VISO, in the Sea Phraſe, for a Ship 
Moor a Proviſo, is for her to have one Anchor Ml 
and allo a Hawſer aſhore, and ſo ſhe is mom 
with her Head to the Shore with two Cables, 1 
PRO VISO R, is he that ſues to Rome for 4 h. f 
viſion 5 Which ſee, | 
PROVOST Marſha/, of an Army, is one 5 
pointed ro ſecure Diſerters, and all other Cra 
nals: He is to go often abroad round the A 
ro hinder the Soldiers from Pillaging : Tis pan 
his Office ro indite Offenders, and to execute t 
Sentence paſs'd upon them. He likewiſe rei 
lares the Weights and Meaſures, and the Price 
all Proviſions, &c, in the Army, There is alſo: 
PROVOST Marſhal in the Royal Navy, wk 
hath charge of the Priſoners taken at Sea, 13 Ce 
2. c. 9. 
PRUDENCE, is by the Writers of Ethicks & 
fined to be a Habit of the Mind, by which a Ma 
judges and determines truly how he ſhould af 
and proceed, what he ſhould do or avoid, in il 
things relating to his Temporal or Eternal Adu 
tage, ſo as to render himſelf happy here and her 
after. 
PRYAN Tin, is a fort of Tin that is found 
mix d with a Gravelly Earth, ſometimes Whit 
bur uſually Red; tis nor half ſo good as the othi 
which 1s made our of Stone. 
PTOLEMAICK Syſtem of the Heavens, ws 
that invented by Ptolemy ; in which he ſuppoſs 
the Earth immoveable any way in the Centre 
the Univerſe, round about which the Moon int 
moves in a Circle; next her Mercury, then Venus 
above whom moves the Sun, then Mars ; abole 
him Fupiter, and laſt of all Saturn, all in the Zo 
diack from Weſt ro Eaſt. Above Saturn he places 
the Sphere of the fix d Stars, which he ſuppoſes to 
move ſlowly alſo from Eaſt ro Weſt, on the Poles x 
of rhe Ecliprick. While the fix d Stars themſelves 
and all the Planers, move from Eaſt ro Welt ci - 
the Poles of the Equator, in the ſpace of a Natl - 
ral Day or 24 Hours. This Vulgar Syſtem of A . 
ſtronomy, (in which I omit to mention the Hh 
cycles and Deferents, &c. with which they ci. 
deavoured to ſolve the Phenomena which — 
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oft all of them contradict this Scheme ) was 
ainly overturned afid refuted as ſoon as ever the 
ſe of the Teleſcope acquainted us with the Pha- 
of Venus and Mercury ; for from thence it was 
parent, that their Orbits included the Sun, and 
erefore by degrees it came to be quite diſuſed, 
nd conſequently I ſhall ſay no more of it. 

PULLET, in a Ship, is a little Room within 
r Hold, in which the Piggs of Lead, or ſuch like 
eighty things are put, that the Ship may be well 
llafted in a little Room. 


PULLEY, is a Compounded Mechanick Pow- 
conſiſting of one or more Shivers or Rundles 
ith proper Blocks, c. to raiſe up any Weight, 
fc, and this Inſtrument {o fitted is called Trochlea 
the Pulley; and at Sea with Ropes, &c. fitted 
dro it, it is called 4 Tack/e. 


In every Pulley, from the 
Poſition and Number of the 
P Shivers, you may know how 

much the Weight is dimi- 

S niſhed, by making the Vis 

Motrix, or Power, to be to 

the Weight:: as 1 to the 

— of the _—_ of the 
ope going up and down. 

Galy this 1 muſt ob- 
ſerve, that it is the lower Pul- 
leys, or Blocks with Shivers, 
that give any Force to the 
Motion; for if a Weight 
hang on any upper Pulley or 
Shiver, it will require a Power 
to ſuſtain it that ſhall be fully 
equal to the Weight. | 


Fig. 1. 


Fig 2. 
Poſition 4 , it would certainly 


0 fall, if a Force or Power equal to 


it did not hold the Rope bd. 
And all upper Shivers being eve- 
2 ry where of the ſame Nature, none 
of them can conduce any thing to- 
wards eating the Power or lighten- 
ing the Weight; but they only 
ſerve for the Convenience of the 

W Motion, 


Bur if you ſuppoſe the Weight (as in Fig. 1.) 
to be ſuſtained by the Hook h, above the Block 
a b, then tis plain that the Hook h will ſuſtain juſt 
half the Weight, and therefore the Power ar P 
need be but equal to half the Weight V; for tis 
all one as if the Weight were hung to the middle of 
a Balance or Libra a b, whoſe equal Arms were 
upheld by two ſeveral Strings, as ha and P b. 

'Tis alſo apparent in Fig. 1. That in order to 
taiſe the Weight , the He 
each part of the Rope, viz. ha, and Pp; (ac- 
counting downwards from the Hook h) muſt be 
made a Foot ſhorter, ij. e. the Power muſt move 


Thus if a Weight hang as in the | 


ighr of one Foot, 


If the Weight be ſuſtained by 3 turns of the 
Rope, and be made to aſcend one Foot (as in 
Fig 3.) then each 
Parr, or Turn, 
or Fall of the 
Rope muſt be 
ſhortened 1 Foor 
(reckoning as be- 
fore from the 
Hook at Y) and 
this cannot be 
done unleſs the 
Power in P move 
3 Feer: Here 
therefore the way - 
of the Power is 
triple to that of 
the Weight, as is 
alſo its Celerity; 
wherefore if the 
Power be to the 
Weight as 1 to 3, 
or one third of it, 
it will ſuſtain the 
Weight. 


© 
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2 Feet, in order to raiſe the Weight bur one: 
Wherefore in this Engine, the way of the Power 
is double to that of the Weight; and therefore 
their Celerities will alſo be in the ſame Ratio; 
wherefore if the Power be ro the Weight as 1: to 
2, its Moment will be equal to that of the Weight, 


And ſo on in the 4th Fig, the Power P miſt be 
one fourth of the Weight, &c. 


and ſo will ſuſtain the Wei | 
Vol. II. | * 
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This may be conſidered as a perpetu 
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The Pully is a Wheel not only turning round 
irs Axis, but made fo, that at the ſame time tis 
drawn up by a Rope or Cord that goes round it: 
al Homodro- 
mous Lever or Vectis; for the Cord which is put 
over the Wheel 4 FC being faſtned ar one End 
ar D, and the other End at E being drawn or 
held by ſome Power, ſo that the * ſuſpended 

| from the middle of the Wheel 

i. A FC, be kept in Æquilibrio; tis 
EI then plain, that the moving Force 


is apply'd to the lower Pulley or like a Gunner's Spunge, to pum 
Shiver in A, one of the Extremes 
of the Lever AC, the other Ex- 


treme C riſing on the fix d Rope or 
Chord O C as on an Hypomochlion. of Timber placed ro ſupport ſome conſideri 


Tis plain alſo, that the Weight F| Weight: 
C is ſubended from the middle Point | the Poſts, and are ſhorter and lighter than ci 
B, and conſequently as AC, the |the Principal Poſts or Prick-Poſts, Thoſe 9 


diſtance of the moving Force from 


the Hypomechlion, ro BC, the di- | chins. 


ſtance of the Point of Suſpenſion 


of the Weight from the ſame | whoſe Oval Conjugate is infinitely ſmall, that i 


(that is, as 2 to 1) :: fo is reciprocally (from the 
Nature of the Lever) the Weight F to the Force 
ſuſtaining it in E; and conſequently one under 
Pulley takes off always half the Weight, or raiſes 
double the Weight with the ſame Power or 
Force. 

Bur if the _ be fix'd above only, it affords 
no help towards lifring up the Weight more eafily ; 


for here the moving Force in E 


the Balance. 

The _— Pulleys or Shivers 
then are of no other uſe bur to 
facilitate the Motion of this Rope 
by their Volubility and apt Po- 
ſitiol. 
So that to eſtimate the Power 
of the Combination of never ſo 
many Shivers or Pulleys put to- 
gether, you need only double the 
Number of the lower Shivers, or of the Chords which 
paſs over them without conſidering the upper ones, 
and they will give you the Multiple of the Weight to 
be raiſed this way; in compariſon of what could 
be raiſed without any ſuch help by the ſame 
Power. | —T= | | 

So the Force of 50 Ib. in a Pulley with two 
— Shivers will raiſe 4 times as much, viz. 
200 lb. 8 | 

If the Force 5e Ib. and the Weight 200 1b. be 
both given, and the Number of Shiver be re- 
quired, tis plain you muſtjdivide 200 by 50; that 
is, the Weight by the Power, and the Quotient will 
be 4, the Number of Ropes, and the half of thar 
is the Number of lower Shivers. 

If the Weight, ſuppoſe 1000 /b. be given, and 
the Number of Pulleys or Ropes, ſuppoſe 4 ; then 
divide the Weight by the Pulleys, and the Quoti- 
ent is the Power or Force required; viz, 250 /b, 
And this Merhod of proceeding will give you the 
Deſiderata in any Combination of Pulleys, and in 


any Conjugarion of many Combinarions. 


PULMONES. See Lungs in Vol. II. 


muſt be equal to the Weight in 
V, becauſe the Hypomochlion in 
c this caſe is in the middle at B; 
and conſequently the Weight and | fis, and under that and the Diſtance between 
| Power equidiſtant from it, as in 
E 


PULVINATA, in Architecture, is the 1 — 
for a Freeze, which ſwells out like a Pillow. * by 
PUMPS, in a Ship, are of ſeveral ſorts, u! 
Chain Pumps which are uſed in great Ship; 
theſe go with more eaſe than others, yield toy Th 


| Warer, and are _ mended. Bare Pump, cle: 
\ {mall ones made of a Cane or a piece of Win! 
; bored thro, and are uſed to pump Beer or mM BW 


ter out of the Casks. Bur-Pumps, are uſed by y 
Dutch, who have them by their Ships ſides 
theſe there is a long Staff with a Bur at the 

mp up the Bildy, 
water: Thele are alſo called Bildge Pumps, 


PUNCHINS, in Architecture, are ſhort pie 
They commonly ſtand upright berws 


ſtand on each ſide of a Door are called Door br 


PUNCTATED Fhperbola; is an Hypety 


Point, See Curves, | 

PUNCTUM. See Point. | 

PUNCTUM Formatum ſeu Generatum, in 
nicks, is a Point determined by the Interſectia 
a Right-Line drawn thro*the Vertex of a Coney 
point in the Plane of the Baſe, with the Plane 
conſtitutes the Conick Section. See De 14 Hi 
Latin Conicks, p. 15, 16. 

PUNCTUM ex Comparatione, is either H 
in an Ellipſis and Hyperbola ; and it was ſo cal 
by Apollonius, becauſe the Rectangles under i 
Segment of the Tranſverſe Diameter in the Ell | - 
2 


th 
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Vertex and Focus in the Hyperbola, are equi 
+ part of what he calls the Figure. 
PUNCTUM Lineans ; is that Point of they 
|neraring Circle which in the Formation of eich 
Simple Cycloids or Epicycloids, produces ary 


of a Cycloidal Line. See Epicycloid, B, 
PUNITORY Intereſt, is a Term in the Cir -n 
Law, for ſuch Intereſt of Money as is given i : 
Delay, or Breach of Truſt. . 
PURE Hyperbola, is one which by the Impol an 
bility of its 2 Roots is without any Oval, Nad " 
Spike, or Conjugate Point. See Curves, th 
PURGATIVE Medicines ; the manner of thet * 
Operation is very well accounted for by Dr. Ci . 
in his Book of Fevers, thus: Purgative Medici Mk 
being receiv'd into the Stomach by the Mou pa 
their Particles do there vellicate or ſtimulate ti * 
Fibres of the Stomach, and thereby encreaſe it be 
Digeſtive Faculty; i. e. bring the Muſcular Fibu * 
of the Stomach, and the Muſcles of the Alden 
and Diaphragm into more frequent Contraction F. 
than ordinary, till they are admitted into the Int ſn 
ſtines; the Fibres and Glands of which being mot ar 
ſenſible than thoſe of the Stomach (whoſe Pa (; 
by the frequent rough Contacts of one againſt ano in 
ther, and of the groſs Bodies which are oftel 0 
throw into it, are as it were deadned) they eafil © 
move and bring them into frequent forcible Cor- Wil p 


tractions; whereby theſe Glands are fſqueez% 
and ſo emit a Fluid which Lubricares rhe Paſſages: 
And this mixing with the Fæculent Matter of rhe 
Inteſtines ( which is rendred fluid by the amt 
| aftive and ſtimulating Quality of the Purgatiſt 
Medicine) renders it more fluid; by which, 1 
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by the uncommon Contractions of the Inteſtines, 
ir paſſes more eaſily and plentifully into the Re- 
aum. Inteſtinum, and is thence ejected by Stool. 
Thus gentle and eafie Purges act, and do only 
cleanſe the Inteſtines, few of their Particles entring 
in by the Lacteal Veins and ſo affecting the Blood: 
But in violent Purgarives, the ſtimulating Particles 
are mixed with the Blood, and produce there ma- 
ny times very great effects by occaſioning unnatu- 
ra] Fermentarions, by ſeparating the natural Cohe- 
Gons of the Liquors of the Body; and allo by vel- 
licating the Spiral Fibres of the Veins and Arteries, 
bring thole into more forcible Contractions, and 
thereby accelerate the Motion of the Blood ; all 
which may ſometimes have a good and ſometimes 
a bad effect. 


PURLINS, in Architecture, are thoſe Pieces of 
o keep them from finking in the middle of their 


Timber which lie acroſs the Rafters on the Inſide, | Re 


engrh. 
P URPARS, a Purparty, is that part or ſhare of 


an Eſtate, which being held in Common by Co- 
2 is by Partition allotted to any one of 
them. 

PUTLOGS, are ſhort pieces of Timber (about 
7 Foot long) uſed in Building Scaffolds; they lie 
at Right-Angles to the Wall with one of their Ends 
reſting upon the 250 or Poles which lie parallel 
to the ſide of the Wall of the Building. 

PYRAMIDALES Papille. See Papille Pyra- 
midales. 

PYRAMIDOID, is what is ſometimes called a 
Parabolic Spindle ; and is a ſolid Figure formed 
by the Revolution of a Paralola round its Baſe or 
greateſt Ordinate; and if you conſider it according 
to the method of Indiviſibles, you may conceive irs 
Solidiry to conſiſt of an infinite ſeries of Circles 
whole Diameters are all parallel to the Axis of the 
evolving Parabola. 

PYTHAGORICK Terrachs, was a Point, a 
Line, a Surface, and a Solid, 
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which may be rilled with 4 Horſes, 
OUADRAGESIMA, is the firſt Sunday in Lent, 
d ſo called, becauſe tis about the fortieth Day 
fore Eaſter; and on the ſame account the three 
dreceding Sundays are called Quinquageſima, Sexa- 
eſima, and Septuageſima- 

QUADRAGESIMALS : In Popiſh Times twas 
the Cuſtom for People to viſit their Mother Church 
pn Midlent Sunday, and to make their Offerings 
at the High Altar. And the like kind of Superſti- 

ious Devotion was alſo uſed in Whitſon-week : 
Bur as the Proceſſions and Oblations at Whitſon- 
tide were ſometimes commured for a rated Pay- 
ment of Pentecoſtals or Whitſon Farthings ; ſo theſe 
were changed into a Cuſtomary Payment, and 
were called Quadrageſimals; Denarii Quadrageſi- 
males; and ſometimes Lætare Feruſalem, becauſe 
that Hymn was ſung on Midlent Sunday. The 
Cuſtom of Mothering, as tis called in many places 
in England, is ſtill retained, being that of viſfting 
Parents on Midlent Sunday; and it ſeems to be cal- 
led Mothering from the Reſpect thus in old Time 
paid to the Mother Church, And the Epiſtle of Ga- 
lat, 4. 21. is ſtill retained on Midlent Sunday, which 
began Feruſalem mater omnium, &c. tho the occaſi- 
on of it is forgotten. 

QUADRANS, the fourth part of a Penny, or a 
Farthing ; for before the Reign of Edw. 1. our 
ſmalleſt Coin was a Penny, called then Sterling ; 
and it was ſtamp'd with a Crols or, Traverſe Stroke, 
ſo that it maighs on occaſion be cur.eafily or broken 
into Halves or Quarters : But to avoid the Fraud 
ol, unequal diviſion of the Penny, this King Edw. 1. 
coined Half-pence and Farthings in round diſtinct 
Pieces, Matt. Weſt. in Anno 1279. 

QUADRANT of Davis. See Back-ſtaff. 

Dane Terre, the fourth part of 
a Acre, 

QUADRAT: To Quadrat a Piece of Ord- 
nance, is to ſee whether it is duely placed in its Car- 


3 UADRAGATA Terre; a Team of Land : or 


late, and that the Wheels be of an equal Height. 
Vol. II. | 


QU A 


QUADRATRIX of the Hyperbola : There is a 
new Curve lately invented by Mr. F. Perks of Great 


Swinford in Worcerſterſhire, for the Quadrature of 


the Hyperbola ; of which ſee an Account in Phil. 
Tranſ. N. 306, 
QUADRATUURE Lines, or Lines of Quadrature; 


are two Lines placed uſually, or at leaſt ſometimes, 


on Mr. Gunter's Sector, and eaſily known there, by 
being mark d wich the Letter Q, and the Figures 
5. 6, 7, 8, 9, 10; of which Q fignifies the fide 
of a Square, and the other Figures = lides of Po- 
lygons of 5, 6, 7, &c. Sides. S. there ſtands for 
the Semi- diameter of a Circle, and 90 for a Line 
equal ro go Degr. in the Circumference. 

Their Uſes are readily (tho not exactly) Theſe : 


1. To make a Square equal to a given Circle. 


Open the Sector to the Radius of the given 
Circle by applying ir over in the Point S, S, and 
then the Parallel Diſtance between the Points Q, Q. 
is the ſide of the Square required. 


2. To make aCircle equal to a given Square. 


Apply the fide of the Square over in Q. Q. ſo 
will the Parallel Diſtance between S, S. be the Ra- 
dius of the Circle ſought. 


3. To reduce a Square, or 4 Circle, into a Penta- 
gon or other regular Polygon equal to it. 


Take the Side of the Square, or Radius of the 
Circle given, and apply it over in its proper Points, 
and then the Parallel Diſtances between the Points 
of any of rhe other Polygons, ſhall be the Sides of 
thoſe Regular Figures. 


QUADRATURE F Curves, by Sir / New- 

ton, 
I don't here conſider Mathematical Quantities as 
compoſed of Parts extreamly ſmall, but as generated 
5 M 2 ty 
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| by a continual motion. Lines are deſcribed, and 


their Motions or Increments, by which they are 


Augments, and therefore the Fluxions of A B, BC 
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by deſcribing are generated, not by any appoſition 
of Parts, but by a continual motion of Points. 
Surfaces are generated by the motion of Lines, So- 
lids by the motion of Surfaces, Angles by the Ro- 
tation of their Legs, Time by a continual flux, 
and ſo in the reſt. Theſe Geneſes are founded up- 
on Nature, and are every Day ſeen in the motion 
of Bodies, 

And after this manner the Ancients by carrying 
moveable right Lines along immoveable ones in a 
Normal Pofition or Situation, have taught us the 
Geneles of Rectangles. 

Therefore conſidering that Quantities, encrea- 
ſing in equal _ and generated by this encrea- 
fing, are greater or leſs, according as their Velo- 
city by which they encreaſe, and are generated, is 
greater or leſs; I endeavoured after a Method of 
determining the Quantities from the Velocities of 


generated; and by calling the Velocities of the 
Motions, or of the Augments, by the Name of 
Fluxions, and the generated Quantities Fluents, I 
(in the Years 1665 and 1666) did, by degrees, 
light upon the Method of Fluxions, which J here 
make uſe of in the Quadrature of Curves. 

Fluxions are very nearly as the Augments of the 
Fluents, generated in equal, bur infinitely ſmall 
parts of Time; and to ſpeak exactly, are in the 
Prime Ratio of the naſcent Augments: but they 
may be expounded by any Lines that are propor- 
tional ro em. As if the Areas ABC, AB DG be 
deſcribed by the Ordinates BC, BD, moving 
with an uniform motion along the Baſe A B, the 
Fluxions of theſe Areas will be to one another as 
the deſcribent Ordinates BC and B D, and may 
be expounded by thoſe Ordinates; for thoſe Or- 
dinates are in the ſame Proportion as the Naſcent 
Augments of the Areas. 
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Let the Ordinate B C move out of its place BC 
into any new one bc: Compleat the Parallelo- 
gram BC Eb, and let the Right Line V TH be 
drawn which may touch the Curve C and meet bc 
and B A produced in T and V; and then the juſt 
now generated Augments of the Abſciſſa A B, the 
Ordinate BC, and the Curve Line 4 Cc, will be 
Bb, Ec and Cc; and the Sides of the Triangle 
CET, are in the Prime Ratio of theſe Naſcent 


and AC areas the Sides CE, E Tand CT of the 
Triangle CET, and may be expounded by thoſe 
Sides, or which is much at one, by the Sides of the 


Triangle V BC ſimilar to it. 
is the ſame thing if the Fluxions be taken in 


the Right Line Ce, and produce the ſame to 
Let the Ordinate be return into irs former place 
BC, and the Points C and c coming together, the 
Right Line C K co-incides with the Tangent c 5 
and the Evaneſcent Triangle C Ec in its ulti 
form becomes ſimilar to the Triangle CET, 4 
its Evaneſcent Sides C E, Ec and Cc will be ulti 
mately ro one another as are C E, E T and CT, 
Sides of the other Triangle C E T, and therefyr 
the Fluxions of the Lines AB, BC and 4c 1; 
in the ſame Ratio, If the Points C and e be at 
{mal! diſtance from one another, then will C h 
at a ſmall diſtance from the Tangent C H. 
ſoon as the Right Line C K coincides with th 
Tangent CH, and the ultimate Ratio's of d 
Lines CE, Ec and Cd be found, the Points 0 
and c ought to come together and exactly to d. 
incide. For Errours, tho never ſo ſmall, are ng 
to be neglected in Mathematicks. 

By the ſame way of arguing, if a Circle deſc, 
bed on the Centre B with the Radius BC, þ 
drawn with an uniform motion along the Ablcif 
AB, and at Right Angles to it, the Fluxion d 
the generated Solid ABC. will be as the genen 
ting Circle, and the Fluxion of its Surface will 
as the Perimeter of that Circle and the Fluxiond 
the Curve Line AC conjointly, For in v4 
time the Solid ABC is generated by drawing vill 
Circle along the Abſciſſa 4 B, in the ſame rin 
its Surface is generated by drawing the Perim 
of that Circle along the Curve AC. bh 


Of this Method take the following Examples, 


had 6&4, — 4 £ +. tr 


Let the Right Line PB revolving about the gin 
Pole P cut the Right Line AB given in Poſitia 
the Proportions of the Fluxions of the Right Lis 
AB and PB is required, 


4 

n 

a 

t 

rl 

0 

ti 

Let the Right Line P B go out of its place PI 

into a new one Pb: In the Line Pb take PC. 

qual to PB, and draw PD to AB ſo that tif c 

Angle PD may be equal to the Angle b PC; ( 
and then from the Similariry of rhe Triang 

bBC, bPD, the Augment B b, will be to i c 


Augment Cb as Pb is ro Db. 

Now let P“ return into its former place P] 
that thoſe Augments may vaniſh, and the ulrimat 
Ratio of the Evaneſcent Augments, that is, tk 
ultimate Ratio of Pb to D b will be the ſame 3 
that of P Bro DB, the Angle being right; and 
therefore the Fluxion of AB is to the Fluxion of 
PB in this Ratio. 


* 


* 
hh = 


— 


— 


Let the Right Line P B revolving about the 
given Pole P cut A B and AE two other Rig 
Lines given in Poſition in B and E; tis regu" 
to find the Proportion of the Fluxions of thoſe Righ 
Lines AB and AE, 


the ultimate Ratio of the Evaneſcent Parts. Draw 


Le! 


Q uA 


Let the revolving Line PB move out of its 
place P B into a new one P 6, cutting AB, A E 


into the Points b and E, and draw B C lel to 
ints 0 AE, meeting Pb in C; then Bb will be co BC 
to o as Ab is to Ae ; and BC to Ee as Ax PB, 


to AexPE, Now let the Right Line P 6 return 
into its former place PB, and the Evaneſcent Aug- 
ment B will be to the Evaneſcent Augment Ee 
as ABXPBisto AExPE, and therefore in this 
Ratio is the Fluxion of the Right Line AB to 
the Fluxion of the Right Line AE. 

Hence if the revolving Right Line PB cut any 
Curve Lines given in poſition in the Points B and 
E, and the moveable Right Lines 4 B, AE touch 
thole Curves in B and E, the Points of Section ; 
the Fluxion of the Curve which the Right Line 
A B touches, will be to the Fluxion of the Curve 
WS which the Right Line 4 E touches, as ABxPB is 
ro 4ExPE. The ſame thing will happen if the 

Right Line P B always touch any Curve given 
n Poſition in the moveable Point P. 


| Let the Quantity x flow uniformly, and let the 
Fluxion of x" be to be found. In the ſame time 
that the Quantity x by flowing becomes x+o, 
the Quantity x* will become x To |n, that 
is, by the Method of Infinite Series's x*+na 


* + "= oo, Ge. and the Augments o and 


nn—Nn 
2 


1 nal on-, &c. Now let thoſe 


Augments vaniſh and their ultimate Ratio will be 
the Ratio of 1 to r and therefore the Fluxi- 
on of the Quantity x is to the Fluxion of the Quan- 
tity x” as I to n. | 

By like ways of arguing, and by the method of 
Prime and Ultimate Ratio s, may be gathered the 
Fluxions of Lines, whether Right or Crooked in 
all caſes whatſoever, as alſo the Fluxions of Sur- 
faces, Angles and other Quantities, In Finite 
Quantities ſo to frame a Calculus, and thus to in- 
veſtigare the Prime and Ultimate Rario's of Na- 
ſcent or Evaneſcent Finite Quantities, is agreeable 
to the Geometry of the Ancients ; and I was wil- 
ling ro ſhew, that in the Method of Fluxions there's 

no need of introducing Figures infinitely (mall into 
Geometry. For this Analyſis may be performed 
in any Figures whatſoever, whether finite or infi- 
nitely ſmall, ſo they are bur imagined to be ſimilar 
to the Evaneſcent Figures; as allo in Fi 
which may be reckoned as infinitely ſmall, if you 
do bur proceed cautiouſly. 

From the Fluxions to find the Fluents is the 
more difficult Problem, and the iſt ſtep of the So- 
lution of it is equivalent, ro the Quadrature of 
Curves; concerning which I have formerly written 


no oo ＋, Ic. are to one another as 1 


; 


A Treatiſe of the Quadrature of Curves. 


I conſider indetermined Quantities as encreaſing 
or decreaſing by a — motion, that is, as 
flowing encreaſingly or decreaſingly; and 1 repre- 
ſent em by the Letters 3, 5, x, v, and I mark 


their Fluxions or their Celerities by which th 6 
creaſe by the ſame Letters with Points — — 


thus, 4, , x, v. There are likewiſe Fluxions of 
Fluxions, or Mutations more or leſs ſwift, which 
may be called the Second Fluxions of x, y, x, v, 


NET E 
Hb 25 — Nos thus, 1 5. x, 5 the Fourth thus, 
2, 5, x, v, &. And as , 5, x, v are Fluxions 
of the Quantities z, 5, 4, v, and theſe again 
Fluxions of rhe Quantities , Y, &, v, and theſe 


Fluxions of the firft Quantities, 
theſe Quanrities may be — 1 


others, which I ſhall mark thus, z, 4 *, v; and 
theſe as Fluxions of others . 7, x, , and theſe ag 
Fluxions of | others 14 x, v. Wherefore 75 25 
8 
on of the precedent, and any preceding one is a 
— _— - 4 which has for its 


Of che like nature is this Series ® 9 
—.— 1—— 


Va- AJ. VAM. V-. wa AN. 


12 4 — 


Va-; as allo this Series, 


1 — —. — 


4 TA x N u att πμν ν,Ze 


— * _ — 
j DN 


> — 4 - dmg 


42— x A; 
And it is to be obſerved, that an i 

Quantity in theſe Series's is as the == mann 
vilineal Figure, whoſe Ordinate Applicate apply'd 
at Right Angles is the following Quantity; and 


its mie x: as au is the Area of a Curve 
whoſe Ordinate Applicate is * 

Abſciſſa . a a 3 
The deſign of all chis will be apparent from the 
following Propoſitions. 


Prop. 1. Prob. 1. 


- 
3 =" ot —5z 


— 


Having given an Equation involving any number 
of fluent or flowing Quantities, to find their 
Fluxions. . 


Solution, 


— every Term of the Equation by the 
Index of the Power of each flowing Quantity con- 
rained in that Term, and in each Multiplication 
change the Root of the Power into its Fluxion ; 
and then the Aggregate of all the Products under 
their proper Signs will be the new Equation. 


the following Trat, 


Expli- 


1 
0 
U 


Increments. And if the flowing Quantities are 
now , , and x, theſe after a moment of time be- | 


| aa; + aao -b . Subduct the former Equation 


QU A 


5 


QU A 


— 


Explication. 


Let a, b, e, d, &c. be determined and immu- 
table Quantities, and let any Equation be propo- 
led containing the fluid or flowing Quantities 7, 2, 
x, &c. as xi—xyy +aaz---b*'=0, Firſt ler the 
Terms be multiply d by the Indexes of the Powers 
of x, and in each Multiplication, inſtead of the 
Root or Side of the Power, or inſtead of x of one 


dimenſion only, write x, and the Summ of rhe 
products will be 3xx*--xyy. Let the ſame be 
done by), and you will have — Do the 


ſame by z, and there will be produced aaz, Let 
the Summ of the Products be put equal ro o and 


you will have the Equation . 


aa - I fay that in this Equation the Relation 
of the Fluxions is determined. 


Demonſtration. 
For let o be a Quantity etreamly ſmall, and let 


ox, o, ox, be the Moments of the Quantities 
z, Y, *; that is, the momentaneous ſynchronal 


ing augmented by their Increments og, 0), 0x, 


will become x+02z, oy, * + ox, which being 
ſubſtirured in the firſt Equarion inſtead of 3, 5 and 


x, give this Equation, * gx 3x00xx-þ 
G = x9—0.X39--2.x@))--2.X007)—X0 - 


from it and the Reſidual divided by o will be 3xx*+ 

r + xo 0—X))j—2X))—2.X ay x0 2 o 

+aaz=o, Let the Quantity o be leflened infi- 

nitely, and neglecting the Evaneſcent Terms there 

will remain 3xX*---xy---2.xyy + aax==0, Q. E. D. 
A more full Explication of the ſame thing. 


After the ſame manner, if the Equation were 
x*---xyy + aa / ax---yy---b*=0, there would be 


. 0 . . ö : 
produced 3Xx*X---Xyy---2xyy f N ax ---yy=0; 
Where, if you woud take away the Fluxion 


—— IAG —e— — 


Ja PROT put Vax Mx, and then will ax-- 
n', and (by this Propoſition) ax 2 274 


ax — 29 2 . AX===2)) 79. — 
or , that is. V: 
7 A.; ron — Vax.—- : 4 


OX---2a0)y __ 
3 
And by the ſame Operation, you may proceed 
to Second Fluxions, Third Fluxions, and ſo on: 
Let the Equation 3 - T4 be =o, then it will 


be made by the firſt Operation, 29+ 35% 470; 
=o, by the Second Operation +6319 + 30 
+ -A —izT x 3 and by the Third, 
WwhH9 9 D 55 +18 3390+ 
6 3)%-==4730==36777"+=244/480, 


And thence 3x*x---x)3---2x5y + 


Bur when we thus proceed ro Second and Thirg 
Fluxions, Ce. it is convenient to conſider ſome 
Quantity as flowing uniformly ; and for its 
Fluxion to write 1 ; but for the ſecond and follon 
ing ones o. Let the Equarion be 33.42 
as above; and let x flow uniformly, and le j, 
Fluxion be Unity; and then by the firſt Operai. 


on it will become Y+3 AA, by the ge 
cond e E -I, by the Thi 
. +189 +3339 + 187399 + 6x)%-2 

But in Equations of this kind we — 


that the Fluxions in each of the Terms are of the 
ſame Order, that is, that they are all either of y, 


firſt Order 55 7 or all of the Second 5 Y, » 75 7, 
or all of the Third, 55 5 LY, Yr, 525 7, &c. 
And when the thing happens otherwiſe, the Orde 
is to be compleared by the ſuppoſed Fluxions of ; 


Quantity flowing uniformly ; and that the laſt E- 
quation, by compleating the third Order, be. 


comes 9x) +1835)+35 5) +1955 +67) 
24x . a 


| Prop. 2. Prob. & ; 
To find the Curves that are Quadrabie. 


Ler ABC be the Fi- 
u whoſe Area is to 
found; B C an Or- 
dinare apply d at Right 
Angles, and A B the 
Abſcifla, Produce CB 
to E that BE may 
be=1, and compleat 
the Parallelogtam 4 B 
ED; and the Fluxions 
of the Areas ABC, 
ABED will be as BC and BE : Therefore take 
any Equation by which the Relation of the Areas 
may be determined, and thence will. be given the 
relation of the Ordinates B C and BE, (by Pre 
poſition 1.) Q. E. O. 
We ſhall give Examples of this thing in the tuo 
following Propoſitions. 


Prop. 3. Theor, 1, 


If ʒ be uſed promiſcuouſly for the Abſciſſa 4B 
and the Area AE or A Bx1; and R be put for 
E+fqn+gz*n +hz*n +, &c, Let the Area of the 
Curve be JR, and the Ordinate Applicate BC 


will be n Li Fe» = „Er = „G 
into 3 Nu. | | 


Demonſtration. 


For if 3% R* =»,then by the firſt Prop. will 67770 
R +234 RR. Inſtead of R in the firſt 
term of the Equation, and 30% in the ſecond, write 
RR and xz, and then the Equation will be- 
come 6;7R+AZR into 301 Ri. Bur R was 
taken equal ro E+fzn+g3*n+hz*n, Sc. and con- 
ſequently (by Prop. 1.) RSHA + zg 11 
Ti, &c. which being ſubſtituted in 


their ſtead, and B E or 1 placed in the room AL 


* 
: Ts og 


=] 4a us 


QU A 


bird then will „11. Fx. roll gen * zun + 
irs . into 3 K be =v2=BC. QE. D. 
— | Prop. 4. Theor, 2, 


If for the Abſciſſa A B be put x, for e 
*, &c. be pur R. and & for kh+lzp+mz%» + 
K. &c. Let the Area of the Curve be 3 K] then 
the Ordinate Applicate B C will be = 


Art iulr $ ++ ++ * * 
+9 eloÞ), flinT® gps —— the 
T Hy 1 +9 | Se 
Taser. Hi. fo 2. 
T1 TU » 


This is demonſtrated after the ſame manner as 
ae former Propoſition. 


Prop. 5. Theor. 3. 


ek ct K. e 
ro Tea tHον + &c. and let 8 be put 
. and -s. St. r, &c, Then 
Me Arca wil be ve multiply d into 5 
fA I 224 2 283% 


— 


' IÞ4, ec 
„D, &c. 2 the whole given Co- efficients 
f each Term in the Series with their Signs + and 
, viz. A denores the Cu-efficient of the firſt 
14 


erm *=? Bthe Co- efficient of the ſecond Term 
Ac the Co effcient of the third Term 


r-1,e 


No r+2, c 
Demonſtration, 
1 According to Prop. Third. 
N Let the Ordinates of the Curves be, 7 
reas 
1 J 
y 1, de i Ax AR 
K 5 
. „ „ 0 0-0, 4 Bo an FB" BZN 
18 n 
;: Fee ct 
Tur, &c. | 
as 
2 4 — * „ n, D NN 
n Du Kr. 3 [i R 
+ 
1 And if the Sum of the Ordinates be put equal 


1 o the Ordinate a+ U. Te dxpv14+, &c. multi- 


If be put for the Abſciſſa of the Curve 4 B, 


rt. &. where 4, B. 


ply'd into 3%" Ni, the Sum of the Areas 30 NM 
into A+B3*+C7** + Dz?* , &c. will be equal to the 
Area of a Curve which has that for an Ordinate. 
Therefore let the Correſponding Terms of the Or- 
dinate be equal; and then 4 will become =be4, 


b= 3 eB; c Wen 27 


e C, &c. and thence = — f4 


C—0+3ang UB. And ſo on 4d 
9＋2u, e 
Infinitum. | 
Now put 2 r. TS. St, &c. and 


in the Area 30 RXAT BJ. TCI DZ, &c. write 
the values of A BC found above, and there will 
come out the propos d Series. Q. E. O. 

And it is to be obſerved, that every Ordinate is 
reſolved into a Series two ways: For the Index n, 
may either be Affirmative or Negative. Ler an 


Ordinate be propoſed AN i this may 


IVX-IAZ AA 
be either written 3—{x34—/x3xk—/x77+mz314 
or thus, . TN x m---l + kx], In 
the former Caſe a=23k. EO. c= -I. E f=o. 
g==-=el , h=m, =, n=1 , 0— 12 —1. . 
=, S2—1, = -. v=o* In the latter Caſe 
a=—l , R. C==3k. em, =- /. gezo, h==1. 
A-ooof , 1. 0-1. 2. 1=--2, S. 1. 
. -I. vr - . Each of theſe Caſes muſt be 
try d; and if either of the Series be broken off and 
terminated, the Terms at length growing different, 
the Area of the Curve will be had in Finite Terms. 
So in the former Caſe of this Example, by wri-. 
ting in the Series the Values of az b, c, e, f g, h, 
A,v,r, 4, t, v, all the Terms except the firſt vaniſh 
ad infinitum, and the Area of the Curve becomes 


= 2 SEL, And this Ata, by reaſon 


of the negative Sign adjoyns to the Abſciſſa pro- 
duced beyond the Ordinate. For every Affirma- 
tive Area adjoyns to both the Abſciſſa and Ordi- 
nate, but a Negative one falls on the contrary parts 
of the Ordinate, and adjoyns to the Abſciſſa pro- 
duced, the Sign of the Ordinate remaining. By 
this means one of the Series, and ſometimes both, 
is always terminated and finite; if the Curve can 
be ſquared Geometrically. 

Bur if the Curve don't admit of ſuch a Quadra- 
ture, both Series will be continued in infinitum, and 
one of em will converge and give the Area by appro- 
ximation, except where r (by reaſon of the infinite 
Area) is either nothing or an Integer Number and 


Negative, or where is equal to Unity. If GY 
be leſs than Unity, that Series will converge in 
which the Index » is affirmative ; but if — be 


greater than Unity, the other Series will converge. 
In one Caſe the Area adjoyns to the Abſciſſa drawn 
as far as the Ordinate, in the other Caſe it ad- 
joyns to it produced beyond the Ordinate. 

Note farther, that if the Ordinate be a Rectangle 
under the Rational Factor & and the Surd irredu- 
cible Factor N, and the Side R of the Surd Fa- 
Cor does not divide the Rational Factor Q; then 
A---t will be =7 ; and R**1=Rv : but if the Side 
R of the Surd Factor divide the Rational Factor 
once, a+--1 will be Sri and Niger: 


if it divide it twice, X——1 will be =r+2 
and 


== B. | 


OT — 


— — ——-̃x· — —ů— — —— 


———— —œ 
2 


3 — 


— . , ooo. — — 


— — — 


— —-— 
— — 


= 


— — 


OY — 


QUA 


QU A 


f 


and R-1==R* Þ+2 : If thrice, a---1 will be =7+3 
and K K, and ſo on, &c. | 
If the Ordinate be a rational irreducible Fracti- 
on, whoſe Denominator is compoſed of two or 
more Terms; the Denominator is to be reſolved 
into all its firit Diviſors. And if there be any Di- 
viſor which has never another equal to it, the Curve 
is not Quadrable. But if chere be two or more 
Diviſors equal, one of them muſt be thrown a- 
way, and ftill there will be two others or more, 
which are equal amongſt themſelves and un- 
equal to the former; one of theſe alſo muſt be re- 
jected, and ſo of all others that are equal, if there 
ſtill be more; then the Diviſor that is left, or the 
Product under all the Diviſors which are left, if 
there be more, muſt be put inſtead of Rand R 
the reciprocal of the Square of R for R I, except 
where that Product is a Square, or a Cube, or a 
Biquadrate, c. in which caſe the Side of it is to 
be put inſtead of R, and the Index of the Power 
2, 3, or 4, taken negatively inſtead of x; and 
the Ordinate muſt be reduced to the Denominator 
K. er. ce. 
Let the Ordinate be 4I4A—242 5 
25 +{4=--$43==42-+84--4 
becauſe this Fraction is irreducible, and the Divi- 
ſors of the Denominator are equal, viz. Xl, z--1, 
7--1,7+2,&z7+2,1 reject one Diviſor of either mag- 
nitude, and the Product of the remaining 1, 31, 
2, which is 32-33 ůT2 J put inſtead of R; and the 


Reciprocal of the Square of R which is = or R-? 
Afterwards I reduce the Ordinate 


. R 
put in the room of e THF +hym +, 
S in the room of EN gone 
the Ordinate Applicate be z#-1 R>-1 F4-1 m 
into 4+ bxp*+Cx**+dz%, &c." if there be 
Rectangles of the Terms e, , g, b, &c. and , 


Power of that Side whoſe Index is an 
Number; ler that Index be n, and a--1 * 
1 TR 1, ſo that if the Ora; 
be LE T 94" xX--=993%—=6qx" 

ide Rof the Surd Factor or 93 xx=p 
has the Diviſors q+x, x, 9 are of 
rwo Magnitudes I reje&t one Diviſor of — 
Magnitude, and _—y the Rational Faq, 
q4---xx by the Diviſor that is left ꝓ x, Ang be. 
equal i 


cauſe the Product 93 +4qx---qxx---x3 i 
the Side R, I pur — — . — T is! 
A---1 becomes .-. Therefore I reduce the O. 
dinate to the Denominator R, and tis mag 
19x34 +29*x + 8q*xx+ 8P3%-799%%-6qx"xp +1 
x=--x*%|"";+ from whence 4 is 3%. aq, & 
=. f==qq, & c. 0---1=0 , OI. A 
I. S. t. v==0, and theſe Values i, 
ing put in the Series, the Area comes dn 
24 —, ill che Terms i F 
1/03 +AAX- ld XXx--=gx** erms in the whit 


Series, after the third, vaniſhing. 


Prop. 6. Theor. 4. 
If the Abſciſſa A B of a Curve be 


, and A 
ultiph 


th 


inſtead of Ri. _ a _ 
to the Denominator R or R, and ir becomes 
——— = z — — 
5 58 =, chat is, JB TTA TTC. A 5 + 6 & 
And thence is a==$ . b==-=-9 . C=0. d=-1, &c. em Fm | * "il &c. 
E= Y. f=---3 . $229 . I. -I -2. A1. is fs on - Yr 
I. $---1=3 . 6=4==r. S=3 . t=2 ,v=1. and | 
theſe being put in the Series, the Area comes out| And if the numeral Co-efficients of lM F 
firſt, vaniſhing. — — bn .- 
If laſtly, — Ordinate be an 1 — 1 : * S Tar. r. d 
on, whole Denominator is a Product under ther HN 5. S = 4 . 
Rational Factor Q, and the Surd irreducible Fa- | , 5 — 5 * | CO & of 
Gor , you muſt find all the firſt Diviſors of SER. HR. HR. whums, K 
the Side R, and reject one Diviſor of each mag- „ Mp 5 6 ju eas 
nitude; and by thoſe Diviſors that remain, if v. vTHr w. whu=xr, & T. & 
there be any, multiply the Rational Factor Q; and : 
if chat Product be equal to the Side R, or any | The Area of the Curve will be this, 
84 a 


—$fk,, BIA 
* R 8, into 2. J l. 3L nb 2 el — 2 
re! 7+1, <& r+2, ek ; 
—vhk 
—t+1, 2k —gl 
—IF2, fk _—t+1, fl D-»fm 
— 


if _54., el V—;+1, em 

i TP 
Where 4 denotes the given Co-efficient of the 
firſt Term e with its Sign + or —, B the given 


Co- efficient of the ſecond Term, C the git 
Co. efficient of the Third, and ſo on. But of 
Terms 4, b, c, &c. e, , g, &c. X, I, m, &c. — 


2 , &c, 


uA 


QU A 


more may be wanting. This Propoſition is de- 
. nes after the manner of the former, and 
bat was obſerved there rakes place here alſo. | 
zut the Series of luch Propoſitions as theſe run 


n ad infinitum, and the Progreſſion of the Series 
0 evident. | 


Prop, 7. Theor. 5. 


If R be put inſtead of e+fxy"+gx*", &c. as 
. in the Ordinate of any Curve 
ert there remain the given Quantities 9, u, 
7, J, g, &c. and inſtead of & and T be put any 
neger Numbers ſucceſſively, and if the Area of 
e of thoſe Curves be given, which are denoted 
y innumerable Ordinares coming out in theſe 
tas, if the Ordinates be Binomials in the Vincu- 
of the Roor, or if rhe Areas of rwo of thoſe 
urves be given ; if the Ordinates be Trinomials 
the Vinculum of the Roor, or the Areas of three 
thole Curves; if rhe Ordinates are Quadrino- 
ials in the Vinculum of the Root, and ſo on infi- 
ely: I fay, that the Areas of all theſe Curves 
ll be given. For Nomes I here take all rhe 
rms in the Vinculum of the Root, as well defi- 
nt as entire, the Indexes of whole Powers are 
an Arithmetical Progreſſion. So the Ordinate 


t'— ax*+x* by reaſon of the two different 
s between 4 and ax? ought to be reckoned a 


quenomial. Bur Var is a Binomial, and 
T. a Trinomial, ſeeing the Progreſſion 


4 
proceeds by greater differences, This Pro- 
tion is thus demonſtrated. 


Caſe 1. 


. - Let the Ordinates of two Curves be p; R=! 

rn RN, and their Areas pA and 9B, 
being the Trinomial Quantity e+fpx+g3*. 
d by Prop. 3. ſince 3* K is the Area of a Curve 


1 g 3 
ole Ordinate is "It fol 2an C multiply d 
o 30 N, ſubduct the former Ordinates and 
eas from this latter Ordinate and Area, and 


. Qe+0 g mY 
ere will remain = 2 we multi- 


And on the contrary, from any two other Areas 
aſſumed one may go back by an Analyſis to the 
Areas A and B, ſo that from theſe two A- 
reas given all rhe reſt may be given likewiſe. Q. 
E. O. This is the caſe of thoſe Curves where 0 


tual addiriort ot ſubduction of the Quantity . 
he other is the caſe of thoſe Curves whers the 
Index & is.encreaſed or diminiſhed by Unites. 


Caſe 2. 


If the Ordinates p39" R and R, whoſe 
correſponding Areas/are p A and q B, be multi- 
ply'd by R, or et HR Tg, and afterwards be a- 
gain divided by R, they become pe +pfp" gz 
Au Ru, and ez. THW THEN NI. 
And by the 3d Prop. az# K is the Area of a Curve 


whoſeOrdinate is 1 C, of? ex multiply'd 

into x R*-1, and bz & is the Area of a 

Curve whoſe Ordinate is I bfg** Talæc- 
+an + 2 


Areas is pA+qB+4#R+b*+uR>, and the Summ 
of their correſponding Ordinates 


bae T9 afp Dv þ — bgz3n into 20-1 Ro-1 
E : +240 
— + 
* 1 Of +75 

n 

7 
+28 

e . 


If the Firſt, Third and Fourth Term be ſepa- 
rately put equal to nothing, by the firſt Term, 
dae Tpe will be made =o or —baz=p, by the 
Fourth —{b—yb—2anb=9q, and by the Third 
(triking out) and 4) f. From whence the 
ſecond Term becomes 7 and there- 


fore the Summ of the four Ordinates is 


1 1 

yd into 30 RN the new Ordinate of the 
urve ; and 5 R*—pA—qB its Area. Put be p, 
- Fr AN and the Ordinate will be found 


Dez“ multiply d into 36 Nn, and the A- 


a 1 R- de. — fB—anfB. Divide both by 
Tung, and call the Area that will come out C, 
d taking v at pleaſure, „C will be the Area of 
Curve whoſe Ordinate is 20 - RN i. And 
her the ſame manner that from the Areas p 4 and 
3 we find the Area 7 C agreeing to the Ordinare 
Ri, we may from the Areas qB and vc 
nd a fourth Area, as S O, agreeing to the Ordi- 
ate Sz 3n-2 -i, and fo on infinirely, And 
rom the Areas B and 4 there is a like Ratio of 
ogreſon towards a contrary part. If any of the 
lerms 9, 9+ an, and 6+2a» be wanting, and 
reak off the Series, aſſume the Area p A in the 
bring of one Progreſſion, and the Area qB in 
fe beginning of the other, and from theſe two A- 


— DT. iN, and the Summ of ſo 


many correſponding Areas is * RN. 


223... agB. Divide theſe Summs by 


ek, and it the latter Quote be called D; 


D will be the Area of a Curve whoſe Ordinate is 
the firſt Quote 30 - R*-!, And after the ſame 
way by putting all the Terms of the Ordinate ex- 
cept the firſt equal ro nothing, the Area of a 
Curve may be found whoſe Ordinate is 30 Ni. 
Let that Area be called C, the ſame way that the 
Areas C and D are found from the Areas A and B, 
two other E and F may be found from C and O, 
agreeing to theOrdinares z# ! N and 3 , , 
and ſo on in inſinitum: And by a contrary Analy- 
ſis one may preceed back again from the Areas 


a; will be given all the Areas in both Progreſſions. 
Vol. II. 


E and F to the Areas C and D, and thence to 
5 N the 


the Index of is encreaſed or diminiſhed by a per- 


multiply d into 39-1 N. The Summ of theſe 4 


* 
— — 
ag 
* 


— 


_ — 


uA 


the Areas A and B, and others which follow in 
the Progreſſion. Therefore if the Index a be en- 
creaſed or diminiſhed by a continual addition or 
ſubduction of Unities, and of the Areas, corre- 
# ſponding to the Ordinates coming out in theſe 
Forms, two of the moſt ſimple be known, all o 
thers are given in infinitum. Q. E. D. 


Caſe 3. 


And by theſe two Caſes conjoined, if both the 
Index 9 be any how increaſed or diminiſhed by 
the continual addition or ſubduction of » ; and 
the Index a, by the perpetual addition or ſub- 
duction of Unity, the Areas correiponding to the 
ſeveral ariling Ordinates, will be given. 


Caſe 4. 


And by a like encreaſe, if the Ordinate be ex- 
preſſed by 4 Nomes in the Radical Vinculum, and 3 
of the Areas are given; or if it be exprelsd by 5 
Nomes and 4 of the Areas given, and ſo on: All 
the Areas will be given which can be generared 
by adding or ſubducting the Number n to or from 
the Index 9; or Unity, to or from the Index A 
And tis the ſame caſe with Curves / whoſe Ordi- 
nares are exprefled by Binomials and one Area of 
thoſe which are not Quadrable Geomerrically, is 


given. 


Prop. 8. Theor. 6. 


If for TNT g & c. and KTI n + &c. 
you put Rand S as before, and in the Ordinate of 
any Curve 320 r = SE the given Quantities 
9, u, x, U, e, F, g, k, l, m, &c. remain; and that for 
o, 7, and v, any Integer Numbers be ſucceſſively 
written, and if the Areas of two of the Curves are 
given which are denoted by the Ordinates ſo ari- 
ſing, if the Quantities R and S are Binomials ; or 
if the Areas of three of the Curves be given, if R 
and S conſiſt conjointly of 5 Nomes ; or if the A- 
reas of 5 Curves be given, when & and R conſiſt 
jointly of fix Nomes, &c. and ſo on in infinitum : 
I ſay, the Areas of all the Curves will be given. 

The Demonſtration is like that of the former 
Propoſition. 


Prop. 9, Theor, 7, 


The Areas of theſe Curves are equal to one another 
whoje Ordinates are as the Fluxions of the Abſciſſa. 


For the Rectangles under the Ordinates and the 
Fuxions of the Abſciſſe are equal, and the Fluxi- 
ons of the Areas are as thoſe Rectangles. 


Corol. 1. 


If any Relation between the Abſciſſie of two 
Curves be aſſumed, and thence (by Prop. 1.) the 
Relation between the Fluxions of the Alſeiſſæ be 
joughr, and the Ordinates be ſuppoſed reciprocal- 
ly proportionable to the Fluxions; then innume- 
rable Curves may be found, whole Areas ſhall be 
mutualiy equal to one another. 


Corol, 2. 


For ſo will every Curve whoſe Ordinate is 


Ter x I+kav's if there are two Nomes in it 


Corollaries lie on oppolite ſides of the Ordinats: 


correſponding equal Area in the other Curve # 
joins to the Abſciſſa produced. 


N e —— Fr 
vt into eg, &c. h, by aſſuming uy 
Quantity for v, and putting - =S and * Dx chap 
into another equal to it ſelf, whoſe Ordinate wil 
be . — — imo e 2x2 + &c., 


Corol. I. 


And every Curve whoſe Ordinate is 301 i 
&. multiply d by e4fr e 
by taking any Quantity for „ and putting 
and 7=x, will change into another equal 
ir ſelf whole Ordinare ſhall be Ln, it 
a+bx' Hex &c. xe N &c| 


Corol. 4. 


And every Curve whole Ordinate is 315 
ber Kc. x et fo gr TN 
xk+lz"+mz*»+ &c.|f, by taking any Quan 


for y and putting —=$ and 3 x, changes 


another Curve equal to it ſelf, whoſe Ordina:W 
v9 —y . — — 
Res into ab c ＋ &c. x e+fx' +; mM 


+ &c,}> xk+lx? Fm + &c. / 


| * 
* 


Corol. 5, 
And every Curve whoſe Ordinate is 30 f : 
eb fot ZA Kc.“ by putting 7 charf 1 
into another equal to ir ſelf, whole Ordinace W 


I — * 
x9 PI * ef gf, &c. that is = 
xf+ex*\", if there are two Nomes in the Vinals 

1 „ 
of the Root, or PIT ZM x3. Hf Ner-, bird 
are three Nomes, &cc. 


4 


Corol. 6. 


And every Curve whoſe Ordinate is 31 in 


NS Kc. x NHL Nc, 
putting $==x, changes into another equal 1 


x NIN N &c.'#, that is Affe 


Vinculum of the Root, or IT 


x Tex x HH, if there be three N 
in the Vinculum of the former Root, and 10 


that of the latter; and ſo in others. 4 
N. B. The two equal Areas in theſe tuo! 


the Areas in either Curve join to the Abſciſſa, 


CO 


QUA 


QUA 


Corol. 7. 


Relation between the Ordinate y of any 
. — irs Abſciſſa x be expreſſed by any ad- 
fected Equarion of this form, * into 45 
S A A* Nc. = into KH oy 

— 1 

&c. this Figure, aſſuming fx. and 

14 

＋ * ; 

whoſe Abſciſſa x, from the Ordinate v being given, 
is determined by an Equation not affected; as 


00x forego hung cl x kb loe mein 


Kc. x. 


Ag, changes into another equal to it ſelf, 


Corol. 8. 

If che Relation between the Ordinate of any 
Curve, and irs Abſciſſa à be determined by any 
adfected Equation in this Form, * into e + H 
b 1 into NT + Sc. +47 
into p- &c. then this Figure, 

— ad + 
aſſuming $2 &=-x' a= — and 
7 WTF, changes into another equal to it ſelf, 
Rogen 


whoſe Abſciſſa x, from the given Ordinate v being 
Niven, is determined by an Equation leſs affected, 
Fas into e+fo + gov? + &c. =Sext into k+ lv + 
mM + &c. H ＋ into pFgu+rv*+ &c. 


Cal. 9. 


Every Curve whoſe Ordinate is 2 into 
+ 2 ul 
TN e 


* .be AN Tf FN &c. 7e, if H A 
and there be aſſumed &, RTT g T* 
T 


&c.\*, = and „, changes into another 


equal to ir ſelf, whoſe Ordinate is x9 x a+ ba#(* 
And obſerve, that the former Ordinate in the Co- 
rollary becomes more ſimple by putting Ai, or 


Fi 
Incula 


"if then 


8 " by putting 7==1, and by effecting, that the Radix 
x of the Dignity may be extracted, whoſe Index 
] ri is , or alſo by putting = I and a=1=7=8- 
© =», that I may pals by other Caſes, &c. 
Corol. 10. 

Tr | 

in i For ex TH Tg *? &c. , r 
1 | Far He + &c. kelp + met + &c. and 
Name np TAmX 1+ &c. ler Rr, Sand 5 be ſubſti- 
2 tuted reſpectively, and then every Curve whoſe 


Ordinate is r CSR into RS aSv N 
wo if it be T= Lam , L=, = 
| 7 and 


T 
la, is Rx, changes into another equal to is ſelf, 


whoſe Ordinate is x*x a+bx*'s, And obſerve, 
thac the former Ordinate grows more ſimple, by 
Pol | Vol. II. 


putting Unities for 7, v, A or h, and by effecting 
that the Radix of the Dignity may be extracted, 
whoſe Index is , or by putting =I or 
{UZZO, 


Prop. 10. Prob. 3. 


To ſind the moſt ſimple Figures with which an 
Curve may be Geometrically compared, whole 
Ordinate Applicate y, by an Equation not affected, 
is determined from having the Abſciſſa x given. 


Caſe 1. 


Let the Ordinate be 231 l, and then the Area will 
be gx, as will eaſily be collected from Prop. 3. 
by putting b==0=c=dz=f=g=h and ei. 


Caſe 2. 


Let the Ordinate be 2 Nn t &. 
then if the Curve can — Geometrically 
with Rect᷑ilineal Figures, it may be ſquared by Prop. 5. 
by putting b=e==c==4. If not, let it be changed in- 
to another Curve equal to it, whoſe Ordinate ſhall 
be— * + fxbgre+&c.| by Cor.2. Prop. 9. 
Then if our of the Index of the Dignities 5 and 
A—1 (by Prop. 7.) you reject the Unities till thoſe 
Dignities become the leaſt poſſible, you will then 
come to the moſt ſimple Figures that can be by this 
means collected. Then every one of thele by 
Cor, 5. Prop. 9.) gives another which is ſomerimes 
yer more imple. And from theſe, by Prop. 3. and 
Cor. 9. and 10, of Prop. 9. compared one with ano- 
ther, ſome yer more fimple Figures come our. 
And laſtly, by aſſuming theſe to be the moſt ſimple 
Figures ; and by proceeding in a Reverſe or In- 


verſe Method, may the required Area be com- 
pured. 


Caſe Js 


Let the Ordinate be z#-! x TNC Kc. 


xe+fp +gzn+ Tc. , then will this Figure, if 
ſquarable, be ſquared by Prop. 5; But if not, 
then the Ordinate muſt be diſtinguiſhed into the 


Parts, VIX AN HHN TT Kc. e-, 341 x l. 


3 &c,|>-1, &c. and by Caſe 2. the 
moſt ſimple Figures are to be found with which 
the Figures correſponding in thoſe Parts may be 
compared; for then the Areas of the Figures cor- 
reſponding to thoſe Parts, and connected with 
their proper Signs + and —, will compoſe the 
whole Area ſought. 


Caſe 4. 


Let the Ordinate be c x a+bp+c322+ &c, 


— — — — — — 


* e+fp+g270 + Sc. v X k+ lb mpes + &c.|#-t 
and then if the Curve be Quadrable, it will be 
ſquared by Prop. 6. Bur if nor, ler it be by Cor. 4. 
Prop. 9+ changed into a more ſimple one, and then 
compared with che moſt ſimple Figures according 

5 2 to 


ſeveral ariſing Ordinates, will be given. 


—— GC” ——e—— 


QU A 


the Areas A and B, and others which follow in 
the ProgreJion, Therefore if the Index a be en- 
. creaſed or diminiſhed by a continual addition or 
ſubduction of Unities, and of rhe Areas, corre- 
# ſponding to the Ordinates coming out in theſe 
Forms, two of the moſt ſimple be known, all o 
thers are given in infinitum. Q. E. D. 


Caſe 3. 


And by theſe two Caſes conjoined, if both the 
Index 9 be any how increaſed or diminiſhed by 
the continual addition or ſubduction of » ; and 
the Index A, by the perperual addition or ſub- 
duction of Unity, the Areas correiponding to the 


Caſe 4. 


And by a like encreaſe, if the Ordinate be ex- 
preſſed by 4 Nomes in the Radical Vinculum, and 3 
of the Areas are given; or if it be exprelsd by 5 
Nomes and 4 of the Areas given, and ſo on: All 
the Areas will be given which can be generated 
by adding or ſubducting the Number n to or from 
the Index 9; or Unity, to or from the Index As 
And tis the ſame caſe with Curves whoſe Ordi- 
nates are expreſſed by Binomials and one Area of 
thoſe which are not Quadrable Geomerrically, is 


given, 
Prop. 8. Theor, 6. 


If for e g &c. and KT +mz22 + &c. 
you put Rand & as before, and in the Ordinate of 
any Curve 30 r = SE the given Quantities 
9, u, X, A, e, F, g, K, 1, m, &c. remain; and that for 
o, 7, and v, any Integer Numbers be ſucceſſively 
written, and if the Areas of two of the Curves are 
given which are denoted by the Ordinates ſo ari- 
ſing, if the Quantities R and S are Binomials ; or 
if the Areas of three of the Curves be given, if R 
and & conſiſt conjointly of 5 Nomes ; or if the A- 
reas of 5 Curves be given, when & and R conſiſt 
jointly of fix Nomes, &c. and ſo on in infinitum : 
I ſay, the Areas of all the Curves will be given. 

The Demonſtration is like that of the former 
Propoſition. 


Prop. 9. Theor. 7. 


| The Areas of theſe Curves are equal to one another 
whoſe Ordinates are as the Fluxions of the Abſciſſa. 


For the Rectangles under the Ordinates and the 
Finxions of the Abſciſſe are equal, and the Fluxi- 
ons of the Areas are as thoſe Rectangles. 


Corol. 1, 


If any Relation between the Alſciſſe of two 
Curves be aſſumed, and thence (by Prop. 1.) the 
Relation between the Fluxions of the Abſciſſie be 
joughr, and the Ordinates be ſuppoſed reciprocal- 
ly proportionable to the Fluxions; then innume- 
rable Curves may be found, whoſe Areas ſhall be 
mutually equal to one another. 


Corol, 2. 


. into HA Tg dF Re. , by afluming d 
Quantity for , and putting - and Tx 
into another equal to it ſelf, whoſe Ordinate yy 
be 1 imo ? LA Tg T &e. 


Corol. 3. 


And every Curve whoſe Ordinate is 301 ing 
Tc. multiply d by AAT de 
by taking any Quantity for and putting 
and 7=x, will change into another equal 
ir ſelf whole Ordinate ſhall be gz 
Tb +cx1+ &c, xe+fx , Sc. 


Corol 4. 


And every Curve whoſe Ordinate is 3015 
a+bp+ex*+ &. x e+fo+ 87% +& 
xk+l$p+mx"+ Kc, by taking any Quan 
for y and putting —==$ and z'=x, changes 
another Curve equal to it ſelf, whoſe Ordinar 


+ &c. H x ma + &c i. 


Corol. 5, 


NTA &.“ by putting —=x, char 
into another equal to ir ſelf, whoſe Ordinate 
x6 Ls x ef gy &c.,*> that is 7? 1 7 
XI Tex- , if there are two Nomes in the Vincul 

1 — —— . 
of the Root, or Pin r Z Tea if then 
are three Names, &c. 


Corol. 6. 


And every Curve whoſe Ordinate is 301 in 
ebfi"+232%+ Kc. x LL TMN Sc.“, 
putting , changes into another equal 9 
ſelf, whole Ordinate is 7,4. , x NN 


NE &c. 4, that is JTTITTY 
Ter x ITI if there are two Nome? in it 


Vinculum of the Root, or ITA 


= 8 — 
x g+fx*$ex*"> x Hœ I if there be three N 
in the Vinculum of the former Root, and tw]. Þ 
that of the latter; and ſo in others. 
N. B. The two equal Areas in theſe rwo 
Corellaries lie on oppoſite ſides of the Ordinates: 
the Areas in either Curve join to the Abſciſſa, d 
correſponding equal Area in the other Curve 
joins to the Abſciſſa produced, 


For ſo will every. Curve whoſe Ordinate is 


And every Curve whoſe Ordinate is 30 


mw O® wv. 


— 2 


yu, © 


* into a+bx+cx2+ &c. x N 


Nu A 


QUA 


Corol. 7. 


If the Relation berween the Ordinate y of any 
curve and irs Abſciſſa x be expreſſed by any ad- 
fected uation of this form, * into e453 ＋ 
N 9 &. = into HN 


de wil 


gc. this Figure, aſſuming .fr, and 


a= changes into another equal to it ſelf, 
whoſe Abſciſſa x, from the Ordinate v being given, 


= is determined by an Equation not affected; as 
Jud 00 x ec forgo burp cc. b x AN 


Kc. x. 
Cor ol. 8. 


If the Relation between the Ordinate y of any 
Curve, and irs Abicifſa à be determined by any 
adfected Equation in this Form, * into e+ fx + 
N= into DNT + Kc. +47 
into p, +1929 + &c, then this Figure, 

— a 
aſſuming Saar e and v= 
Se „changes into another equal to ir ſelf, 
hoſe Abſciſſa x, from the given Ordinate v being 
Woiven, is determined by an Equarion leſs affected, 
into e+ for + go? Nc. H into k+ [wn + 
mv + &c. +8" +x* into phgui+rv*+ &c, 


Com. 9. 
Every Curve whoſe Ordinate is 2x. into 
+ += 77 2 8 
Conf ban £7 e xeb fot gamer! 


— — — 


x TIN Fg TFF &, if h 
and there be aſſumed x=27+fp +»+gp7+ »+ 


Kc. e, a=, and „D, changes into another 


equal to it ſelf, whoſe Ordinate is x# x a+ el. 
And obſerve, that the former Ordinate in the Co- 
42 rollary becomes more ſimple by putting xi, or 

by putting 7==1, and by effecting, that the Radix 
hb of the Dignity may be extracted, whoſe Index 


| rol is @, or alſo by putting e=—1 and a=1==7.=8- 
2 that I may paſs by other Caſes, &c. 
Corol. 10. 


„er. ker bob G rr 


—M ett &. AL Ke. and 


Now IN 1 Tang 1 &c. let R. r, Sand 5 be ſubſti- 
2 tuted reſpectively, and then every Curve whoſe 
: Ordinate is mS7-þpR5 into R -S- x CN 

vo if; — — 2. — — 
N if it be — * 7 T ==9, and 


WM 
a, it Rx, changes into another equal to is (elf, 


whoſe Ordinate is x*x a+bx*'s, And obſerve 
thac the former —_— grows more ſimple, by 
Col | ol. II. 


putting Unities for 7, v, a or h, and by effecting 
that the Radix of the Dignity may be — 
whoſe Index is , or by putting @z=—1 or 
Ao. 


Prop. 10. Prob. 3. 


To find the moſt ſimple Figures with which an 
Curve may be Geometrically compared, whole 
Ordinate Applicate y, by an Equation nor affected, 
is determined from having the Abſciſſa x given. 


Caſe 1. 


Let the Ordinate be a3 l, and then the Area will 
be g as will eaſily be collected from Prop. 3. 
by putting b c dA and e1, 


Caſe 2. 


Let the Ordinate be a2 π⏑π g &c.[1-2 
then if the Curve can be — Geometrically 
with Rea:/ineal Figures, it may be ſquared by Prop. 5. 
by putting b=e=c==4. If not, let it be changed in- 
to 2 Curve equal to it, whoſe Ordinate ſhall 

1 nn. «pains la-I 
be— x —xe+fx+gx*+&c.|*"* by cor. a. Prop. ꝙ. 
Then if our of the Index of the Dignities „, and 
A—1 (by Prop. 7.) you rejed the Unities till thoſe 
Dignities become the leaſt poſſible, you will then 
come to the moſt ſimple Figures that can be by this 
means collected. Then every one of thele by 
Cor. 5. Prop. 9.) gives another which is ſometimes 
yet more ſimple. And from theſe, by Prop. 3. and 
Cor. 9. and 10, of Prop. 9. compared ane with ano- 
ther, ſome yer more fimple Figures come our. 
And laſtly, by aſſuming theſe to be the molt ſimple 
Figures; and by proceeding in a Reverſe or In- 


verſe Method, may the required Area be com- 
puted. 


Caſe 3. 


Let the Ordinate be 3%! M è “ 5214 &c- 


x e+fpx+g32+ mar”. then will this Figure, if 
ſquarable, be ſquared by Prop. 5; But if not, 
then the Ordinate muſt be diſtinguiſhed into the 
Parts, Nix axe+ fp" N &c./*-1, xb. 
x e+fp+gz3**+ &. , &c. and by Caſe 2. the 
moſt ſimple Figures are to be found with which 
the Figures correſponding in thoſe Parts may be 
compared ; for then the Areas of the Figures cor- 
reſponding to thoſe Parts, and connected with 
their proper Signs + and —, will compoſe the 
whole Area ſought, 


Caſe 4. 


Let the Ordinate be 3c x a+b7p+c32*+ &c, 
x D Sci x NN Sc 
and then if the Curve be Quadtable, it will be 
ſquared by Prop. 6. But if not, let it be by Cor. 4. 
Prop. 9. changed into a more ſimple one, and then 


compared with the moſt ſimple Figures according 
5 N 2 to 
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to 24 8. and Cor. 6, 9, and 10, of Prop. 9. as 
was done in Caſe 2 and 3. 


Caſe 5. 


If the Ordinate conſiſt of different Parts, then 
the ſeveral Parts ate to be eſteemed as the Ordi- 
nates of ſo many different Curves, and thoſe 
Curves, as many as are Quadrable, are ro be 
ſquared, and their Ordinates ſubducted from that 
of the whole Curve. 


Coral. 1. 


Hence every Curve whoſe Ordinate is the Square 
Root of its affected Equation, may be compared 
wich the moſt fimple Figures, whether Rectilineal or 


Curvilineal. For that Root always conſiſts of two 


Parts, which conſidered ſeverally, are not affected 
Roots of Equations. Let the — be propoſed 
aayy ZD: e x. irs Root when extract- 


n . LA TLZ N 

ed will * N whoſe ra. 
R &34-27 a , 

tional part e and its Surd or Irrational Part 
* * are the Ordinates of Curves that 
may either be ſquared by this Propoſition, or com- 
pared with rhe moſt fimple Figures, with whom 
they admit a Geometrical Compariſon. 


Corol. 2. 


And every Curve whoſe Ordinate is determin- 
ed by any affected Equation, which by Cor. 7, 


Prop. 9. doth not go into an Equation not aſſe 
* either, if ſquarable at all, ſquared be 
Propoſition, or elſe is compared with the me 
ſimple Figures poſſible. And by this means ig a 
very Curve ſquared, whoſe Equarion confiſts q 
three Terms; for if that Equation be affected 17 
changed into one nor ſo by Cor. 7. Prop. 9. and 
then by Cor, 2. and 5. of Prop. 9, ng into 4 
moſt ſimple one, either gives the Quadrarure (x 
the Figure, if it be ſquarable, or a moſt fimple 
Curve, with whom it may be compared, 


And every Curve whoſe Ordinate is derermi. 


ned by any adfected Equation, which by Cer. f 
of Prop, 9. paſſes into a Quadratick affected B. 


quation; is either ſquared by this Prop. and its fit 


Corollary, if quadrable at all, or elſe is com 
with the moſt ſimple Figures, and with which i 
admits a Geometrical Collarion. 


Scholium. 


When Figures are to be ſquared, it will be u 
troubleſome always to have recourſe to theſe C 
neral Rules: wherefore tis better once to iu 


the moſt ſimple and uſeful Figures, and then ty 


keep Tables of ſuch Quadratures, to which u 


have recourſe whenever ſuch a kind of Curve is 
to be ſquared, Of this kind are the rwo follow. 
ing Tables; in which 7 denotes the Abſciſſa, y the 


Nect angular Ordinate, t the Area of the Curve u 
be ſquared, and d, e, , g. h and » repreſent g;. 


ven Quantities with their Signs + and —, 


A TABLE of the more Simple Quadrable Curves. 
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The Forms of the Curves. Of the Conicł Section. 
Form 1, Abſciſſa. Ordinate. | 
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Rectangular Ordinate B Dv, and the Area AB 
DP or a B DG or 4 B DG==;, the Ordinate 4 G 

applied at the Point a. Join X D, A D, 4 D, | from the other. 
and ke the Tangent D T be drawn, meeting che 


o 
P 
| 
FL 


Let «GD or PGD or GDS be a Conick Se- Abſciſſa AB in T. and then let the Parallelogram 1 
ion whoſe Area is required to the Quadrarure of | 4 BD © be compleated, If then to the Quadra- 
Curve propoſed, and let irs Centre be A, its ture of the Curve propoſed the Areas of two Co- 
Aris K.4, its Vertex 4, its Semi-Corjugate Axis nick Sectious are required; let the Abſciſſa of the 

b, the given beginning of the Abſciſſa, 4, or 4, latter be E, the Ordinate I, and the Area c. And 3 
Yr @ ; the Abſciſſa AB, or 4 B, or « B==x, the let this Character ſtand for the difference of 
two Quantities, when tis uncertain which is the 

rearer, aud conſequently which can be taken 


The Area of the Curves, - | 


Fig. 8. 
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In theſe Tables the Series of the Curves, of any 
= may be continued both ways in infinitum ; 

- in the Firſt Table, in the Numerators of the 
reas of the 3d. and 4th. Form, the Numeral Co- 
fficients of rhe Initial Terms (2,—4, 16,—96, 

68, Se.) are generated by multiplying the Num- 
ers —2,-4,-6,-8,—10, Sc. into one another 
ontinually; and the Co- efficients of the ſubſe- 
uent Terms are derived from the Initial ones, by 
tultiplying them gradually. In the Third Form, 
y I 2 IE &c. and in the Fourth 
orm, — ==> Se. and the 
o- kh "= 2 1 — 3, 15, 105, Sc. 
e produced by multiplying the Numbers, 1, 3, 
5, 7, 9, Ge. into one another continually. 

But in the Second Table, the Series of the 
urves of the Firſt, Second, Fifth, Sixth, Ninth and 
Lenth Form, are found by DiviGon alone; ; and of the 


— — 
=. Vs Hb. — TY. 


| 


7 | dbxw— 398 s 


other Forms remaining, by help of Prop. the Third 

and Fourth, — both ways in infinitum, 
And as theſe Series may be varied by changing 

= Sign of of the Number n: So, for inſtance, the Curve 


VfR. becomes 14 Ts TT 


Prop. 9. Theor. 8 


Let 4 DIC be any Curve having its Abſciſſa 
ABE and its Ordinate 7 and let AE KC 
be another Curve wheſe Ordinate B E is equal to 
the Area of the former A D B divided by Unity; 
and ler AFLC be a Third Curve, whoſe Ordi- 
nare BF, is equal to the Area of the Second A 
EB divided by 1; and let 4G MC be a Fourth 
Curve whole Ordinate B G is equal to the Area 
AFB of the Third divided by Unity; and ler 

AHNC 


— 


Tü A 


ual to the Area of the Fourth 4 GB divided by 

nity, and iſo on in inſinitum. And let 4, B, C, 
D, E, &c. be the Areas of the Curves whole Or- 
dinates are », U, XY, 10, 4 » &c. and whoſe 
common Abſciſſa is . 


Let any Abſciſſa 4 Ct be given, and let] Fluxion be expounded or expreſſed by BD; 


B C==2t—z==x, and ler P, Q, R, S, I, &c. be 
the Areas of Curves having for their Ordinates , 
xy, xy, xy, x, &c, and their common Abſciſ- 


4 K. | 

Let all theſe Areas terminate at the whole given 
Abſciſſa 4 c, and at the Ordinate given in Poſi- 
tion and infinitely produced C I: And then ſhall 
the firſt of the Areas thus poſited, AD IC be A- 
=P: The Second AE XC=tA4—B=Q, The 


Third AFL — rn. enn 
AGMC=" . Dig. The Fifth 


A2 2 — 


Corol. 


Whence if the Curves, whoſe Ordinates are y, zy, 
25, J, &c. of , xy, xy, x, &c. are ſquarable, 
the Curves 40 Ic, AE KC, AFLC, AGMC 
Sc. will alſo be ſquared; and the Ordinates B E, 
BF, BG, B H, will be proportionable to the A- 
reas of the Curves, | 


Scholium, 


= 


Thar the Fluxions of Flowing Quantities may 
be conſidered as Firſt, Second, Third, Fourth Fluxi- 
ons, Sc. hath been ſaid above: And thele Fluxi- 
ons are as the Terms of infixitely converging Series, 
Thus, ſuppoſe 3 a Flowing Quantity, and that 


by flowing it become x Co then may it be reſoly'd 


into this Converging Series 3 +103>-? + 72 cz 


＋ Ke. &c, In which Series the | 


A HNC be a Fifth Curve whoſe Ordinate B H is Difference, to which conſidered as j 


B F be found, if the Curve AEB be ſquared: 


2 get uſt Nam 
the ft Fluxion is proportional. The Third Ten 
2e -s will be the Second Increment or Dig, 


rence to Which conſidered as now Naſcent, the g 
cond Fluxion is proportional. The Fourth Tem 


Der ſnall be the Fluents third Inc, 


ment or Difference, and to which as Naſcen, 
2 Fluxion is proportional, Sc. and fo on l 

itely. 
Theſe Fluxions may be expounded by B O, 
BE, BG, BH, &. conſidered as the Ordinates, 


Curves. As if the Ordinate BE (=) | 
Fluent or flowing Quantity, the firſt Fluxion x 


be as the Ordinate BD: If BF be the Fl, 


) the firſt Fluxion of it ſhall be u 


err ene the ſecond as the Ordinate 3} 
If BY (=) be the Flowing Quanii, f 
Fluxions, conſidered as Firſt, Second, Third x 
Fourth, ſhall be reſpectively as the Ordinares } 
BF, BE and BD. (See the laſt Figure.) 
Hence, in Equations which involve only 
unknown Quantities, of which one is a Quant 
uniformly flowing, and the other is any Fluxion 
another Flowing Quantity. That other Flu 
may be found by the Quadrature of Curves: Le: 


if this be the firſt Fluxion, ſeek the Area 40 
BEx1: If it be the Second Fluxion, let the 
rea 4 EB=BFx1 be ſought; if it be the Thi 
Fluxion, ler the Area A F B=B G x 1 be ſought 
and the Arca, when found, ſhall be the Expone 
of the Flowing Quantity ſought. 
And alſo in Equations which involve a Fluenta 
irs firſt Fluxion without any other Fluent ; or 
Fluxions of the ſame Fluenr ; ſuppoſe the Firſt a 
Second, the Second and Third, rhe Third a 
Fourth, c. ſtill without any other Fluent, the 
the Fluents may be found by the Method of6 
Quadrature of Curves. 


Ler the Equation be aav==av-+vv ; ſuppeli 
v=B E and vB D, z=AB and 3=1. Ti 
Equation, by compleating the Dimenſions of i 
Fluxions will become aav=avz Tvz, IA 
Suppoſe then v to flow uniformly, and let its Flu 
: aa : g 
on be v=1, then ſhall —— = 3 and by { 
ring the Curve whoſe Ordinate is 1 c and l 
ſciſſa v, you will have the Fluent or Flowi 
We * | . . * 
Again, let the Equation be aav=av +00, 1 
let v be=BF, B E, v=BD, and l 
Then by the Relation between v and » or B Dan 
BE, the Relation between A B and B E, will 


found as in the Example above : after which, U 
this Relation may the Relation between 4B 


Such Equations as involve three ney 
Quantities may ſometimes be reduced to luch 


fickt Term z is the Flowing Quantity it ſelf; theſ involve only two Unknown Quanrities; in wf 
Second %z*-* ſhall be the firſt Increment or the firſt} Caſes the Fluents will be found from the 1 


uA 


AUA 


— 


wb dy". Suppoſe y1y=wy, and ir will ſtand 
by"cxv+dvv. This Equation, by ſquaring 
Curve whole Abſciſſa is x and Ordinate v, 


es the Area v; and the other Equation Derr, 
working backward to the Fluents, will give 


4 1==p 2 whence the Fluent y is found, and 


hence, and even in ſuch Equations as involve 
tee unknown Quantities and which cannot be re- 
cd to others which involve but two, the Fluents 
ſometimes be found by 1he Quadrature of Curves, 


et there be this Equation ax" + bo t=reaw 1! + 
„-M: and let x==1. Then vill the latter part 
Me if yy by finding the Fluents in 
Inverſe Method, will become 1 I; 


ich therefore is as the Area of a Curve whoſe 
eiſſa is x and its Ordinate 4 , and 
m thence the Fluent y will be given. 


Ler there be an Equation, * x ax” Tholt= 


* — E 
7 then the Fluent, whoſe Fluxion is x x 


T ſhall be as the Area of a Curve whoſe 
ciſſa is x and its Ordinate ax" + bal : Alſo 


Fluent, whoſe Fluxion is Wl ya ſhall be as 
Arca of a Curve whoſe Abſciſſa is 5, and its 
4 : 1 

inate eg; E (in Caſe 1. by Form 4. 
able 1.) as the Area TY e+ fn. Let there- 
7 . be equal to the Area of a Curve 


3 Or eds 

Firft a ole Abſciſſa is x and Ordinate ax”"+bx*?, and 
hird a u will have the Fluent y. 

ent, the And obſerve, that every Fluent which is col- 
od of ed from the Firſt Fluxion may be increaſed or 


miniſhed by any Quantity that is not a Fluent : 
at which ariſes from a Second Fluxion may be 
gmented or leſſened by any Quantity that hath 
Second Fluxion : That which ariſes from a 
hird Fluxion may be encreaſed or diminiſhed by 
Quantity having no Third Fluxion ; and ſo on 
finitely. | 

After the Fluents are obtained from the Fluxi- 
1s, if there be any doubt about the Truth of the 
oncluſion, the Fluxions of the Fluents found, 
ay be again gained, and compared with the 
luxions at firſt propoſed ; for if they then come 
t equal ro thoſe, you may ſuppoſe the Concluſion 
ight; but if they are not thus equal, the Fluents 
uſt be corrected till they come out ſo. For both 


above. Let there be this Equation br deter minandi. Lond. 1685, 4 And his Additions 


ro it; in Philaſ. Tranſ. N. 235. 

See alſo his Tratatus Mathematitus de Figura- 
rum Curvilinearum Quadraturis & Locis Gecmetricis. 
Lend. 1693, 4*; | 

Vera Circuli 3 Hyperbolee Quadratura in propria 
ſua Proport ionis ſpecie inventa & demonſtrata, per 
Fac, Gregory, Patavii, 4. * 
Le Grand & Fameux Probleme de la Quadra- 
ture du Circle reſolu Geometriquement par le Circle 
& la Ligne Droite. per M. Mallement de Aeſſange. 
Paris, 1686. 12m. See Phil. Tranſaction. N. 185. 
* this Book is refuted by Cluverius, M. D. 
De Quadratura Circuli, &c. per T. Hobbs, This 
Book Dr. Wallis hath twice refuted. : 

In Phileſ. Collect. N. 7. you have Mr. Leibnitz's 
Method for the Quadrature of the Circle. 

In Phileſ. Tranſ. N 196. you will find Dr. Wallis's 
Quadrature of the T:ftudo veliformss, And in N. 207. 
the ſame thing is ſolved by Dr. Gregory. Mr. Caſwell 
Aſtr. Pr:feſſ. of Oxford allo in Phileſ. Tranſ. N. 217. 
gives a Quadrature of a Portion of the Epicycloid ; 
and after this, in the next Tranſation, Mr. Halley, 
Savilian Profeſſor of Geometry in Oxon, advances 
a general Propoſition for meaſuring all Cycloids 
and Epicycloids ; which is this, That the Area of 
any Cycloid or Epicycloid whether Primary, Contract- 
ed or Prolate, is to the Area of the generating Cirtle 
and the Areas of the Parts generated in the forma- 
tion of thoſe Curves, are to the Areas of the Segment 
of that generating Circle ; as the Summ of the double 
Velocity of the Centre, and of the Velocity of the 
Morus Circularis, is to the Velocity of that Morus 
Circularis. ; 9 
In Phileſ. Tranſact. N. 245. Mr. Craig gives us 
the Quadrature of the Logarithmick Curve. 

In the Memoires de L Academie des Sciences, 
there is (in the Year 1699) a Quadrature of the 
Infinity of Segments, Sectors and other Spaces in 
the Vulgar Cycloid by Mr. Bernoulli, Profeſſor of 
Math. at Groningen, 

In the 48. Erud. Lipſie for Octob. 1683, you 
have a Method by Mr. Tſchirnhauſe, of derermi- 
ning either the Quadrature of any Geometrical Fi- 
gures, or the Impoſſibility of the ſame. And in 
May, 1684, he publiſhed in the ſame Ada another 
Paper concerning the Quadrature of Curvilinear 
Figures. h 

In Phil. Tranſ. N. 284, there is 4 Specimen 
of a general Method fer determining the Quadra- 
tures of Figures, by Mr. J. Craig. | 
And in N. 278. one of Mr. de Moivre for the 
ſquaring of ſome kinds of Curves, or reducing them 
to more ſimple ones. ue, Let 4 be the Area of 
a Curve whoſe Abſciſſa is x, and its Ordinate Ap- 


plicate x"4/dx—xx, Let B be the Area of a 
Curve whoſe Abſciſſa is rhe ſame as that of the 


former, but its Ordinate Xwn4/ 4x—xx © Let 


- 


ET he Fluent may be aſſumed ar pleaſure, and that] Vr x _— am 1 
vv, 1 7 — 5 — by putting the Fluxi- * 3 28 bee 1 — 
—AV 9" of the Fluent fo aſſumed equal to the Fluxion |; — "8 : 3 Sc. = P. 
4 ropoled, and — ———— the Homologous into 2 into 2 N into, Cc. P 
5 erms among themſelves. 1 | 2m-＋-1 
it , —_ — ly. = int0 ——— =- 
ic bf — — on. . 708, You have o Meckad mÞ-2 FO ht Fa : 2 
auer the Quadrature of Figures, Geometric irra- | __ 1 , —_— — 8 
4 * ; by Mr. 7. Craig. 9 R = 10es 2m; 410 25 ＋ 2 XA - 
ou dee allo, the ſame Author's Methodus Figurarum a4, ami. 2M—I, 2m-3 | 
- g nes reftis & Curvis cemprebenſarum * „ to Zug 2 + 2 In = Tc. N 
which Vol. II. 5 O Where 


5 2 — —— — 22 — 


— 


9 
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Tu Ho 


QU A 


Where obſerve, 
1. Thar » is ſuppoſed to 


firmarive Number. ' 
#B in the Series deſign d 


2. That the Quanti 
by P is to be multiplied into as many of the Terms 


as there are Unites in n. | 
3. That ſo many following Series delignd by 
—2. AR. —5, —T, &c. may be taken as there 
are Unites in u. | 
Which to illuſtrate by an Example or two. 


._ 2meþ1 1 
If n=1, then I lay Ar into 224 74 
And if n=2, then A=4d"B into 2087-1 
2m+4 
d 


2m —1; 
— Indo 
2m +4 


1-155. 
2257 into 
zm 2 m2 
* y;. | 1 
4. If y be put equal to / dx XK; Then 4 
will be = 2—R+S—T, &c. Te. 


into 


Corol. 1. 


If m be put equal to any Term in the following 
Series — +, J, J, 4, 7,3, Sc. The Quadrature of 
the Curve, whoſe Ordinate is x dx - xx, or 
* dx T xx, comes out finite and is exhibited by 
our Series; which that we may ſhew by an Ex- 
ample: Let the Area of the Curve, whoſe Ordi. 
hate is x—7 V dx — xx be to be inveſtigared : 
Imagine this Curve to be compared with another, 
whoſe Ordinate is x=*+ V dx—xx, Becauſe in 
this Caſe » = 1. Therefore, 

| . I 

— +. 

—} : wherefore 2 m+1 ; and therefore 4 


xm 193 : But m= 


Aar x—1y3 

m +2 

Here it is obſervable that the Area, thus found, 
ſometimes falls ſhorr of, and ſomerimes exceeds 
the true Area, by a given Quantity: And to know 
ſuch Defet or Soy, the Area thus found is to 
be ſuppoſed encreaſed or diminiſhed by a given 
Quantity as ; and then ſuppoſing x==o, let the 
Area ſo increaſed or diminiſhed, be ſuppoſed 
equal ro Nothing; and ſo in the preſent Caſe g 


will be found equal to 4 4% d: And therefore, | i 


e 


* 
- 


Corol. 2. 


If = be ſuppoſed equal to any Term in the fol- 
lowing Series, 3, 4, 6, 7, Sc. The Quadrature of 
the Curve, whole Ordinate is x-» 4/dx—xx ; or 
x-* Vu x, becomes finite ; and will be exhi- 
bired by our Series. Thus for inſtance ; ler the 
Area of a Curve, whoſe Ordin. is & 4/dx—xx, 
be ſoughr. | | 

Imagine it to be compared with the Area of a 
Circle, which call 4. Then ſhall m=o, n==3 ; 
and conſequently A=P — Q—R —$: Bur ſince 
the Quantity zm, in the Denominator of the 
third Term, by which dB is multiplied, is infi- 
nitely ſmall, or rather nothing; the Quantity de- 
ſigned by P, will be infinite; and for the ſame 


be an Integer and Af-| 


. | Quadrarure of the Hyperbola ; and the Rely 


xm 
the Curve whoſe Ordinate is will be 


alſo ; and therefore the Quantities. 4, <9 _ 
will vaniſh : Wherefore PS; and the Equy; 


divided by = into 78 becomes di 
2 8— d d N : 
t 1 2 > a"-393 : or dqB into — 


= ddx*-3y3; and putting o and 3, inſtea 
mand u; it will come out thus, d B into — 


y 22 | 
= or B 3x3 


Corol, 3. 


If m be ſuppoſed equal to any Term of thei 
lowing Series — 2, — 1, o, 1, 2, 3, 4, J, &c, 
Quadrarure of the Curve whoſe Ordina 


* - depends upon the Quadratur 
the Circle: Bur the Area of the 


whoſe Ordinate is xm 4/d4x + xx depends up 


of chat Curve to either the Circle, or Hyper 
will be exhibired in the Series, and in F 
Terms. vg 


Corol. 4. 
If m be explained by any ocher Term af 
a 


from thoſe above mentioned: Then the (; 
whoſe Ordinate is x dx + xx, can neither 
exactly ſquared, nor doth it depend on eitbert 
Circle or the Hyperbela : But yet ir may be M 
ced to a more Simple Curve by our Series, Wn 

Let A be the Area of a Curve whoſe Abe 

| x® 

is x, and ordinate —=== . And LerBbet 
Area of a Curve whoſe Abſciſſa is alſo x; bui 


Vd xx 
Ordinate Let V = xx) 


Then ſhall Ar 4B into — into 


— pA — 
„ into &c. u * - 
z m—4 2M—6 
" — 
W. into - = . 
—Mm-l 2M 
oo dd 2m—1 2m—3 = 
ml 2M 2M—2 
d d d A oy — 
m3 am 22 20-1 
x*%4y = T, 2 


N. B. The Obſervations made above on The 
rem 1, will be of Uſe here allo, 


Corel, 1. 
If m be ſuppoſed equal to any Term in ti 
Series 7 To To To Ty Sc. Then the Quadrarure 0 


Ax + xx 


reaſon, the Quantity expreſſed by —S, is infinite 


finite, andewill be enhiblesd by rhis Series. | 


QUA 


' Tü 


Corol. 2. 

If n be ſuppoled equal to any Term in the fol- 
* = of 2, 3» 4» 5, 6, 7, Ge. Every Curve 

X—# 
inate is Will be { 

whoſe Ordinate is Ja ſquared by 
this Series, and come our in finite Terms. 

Cerol. 3. 


If m be equal to any Term in this Series, o ; 1; 
2; 3, 4,5, 6, 7, Ge. Every Curve whoſe Ordinate 


of thei 
„ &c, ys —— d upon the Quadrarute of the 
is = epends upon | 
drature . a G 
ircle : Bur if the Ordinate be 5—=—; on that 
he 0 Circle : Bur if the 7 __ 1 


the Diameter AB == d, the Circle AEB be deſcri- 
bed ; and AD be made , and DE erected ar 
Right-angles, and CE drawn: Thien will the Se- 


the Curve whoſe Ordinate is <= after the 
ſame Manner if on the Centre C, and the Trai- 
verſe Axis AB == d, an Equilateral Hyperbola be 
deſcribed ; as AE: Let AD = x and DE erected 
Normally, and C E drawn : Then ſhall the Se- 


gor ACE divided by be equal to the Area of 
the Curve whole Otdinate is 

a Vdx xx 
Corol. 4. 


If m be ſuppoſed equal to any Term not inclu- 
ded within the former Limits; Curve whoſe 


f * 
Ordinate ſhall be, 7 can neither be ſqua- 
Vol. II. 


of che Hyperbola : And if on the Centre C, with | 


red exactly, nor doth it depend on either the Cir: 
cle or the Hyperbola ; but yer is reducible to ſoine 
more Simple Cutve. | 
5 men 

tf A be tlie Area of a Curve, whioſe Abſciſta i; 
æ, and Ordinate xx — xx; Let B be the 
Area of a Curve whoſe Abſciſſa is the ſame &, 
and its Ordinate Vr — xx; and ſuppoſe 
4/rr=xx =, Then ſhall 4 be equal ro 1B 


. m 22 m—3 2 —5 | 
into = inio => this 2 mes, 
m m mz 1—4 
. = Þ. 
I ö * 
— — ,, 0. 
„ 2 
ne K 
m m ＋ 2 * 
- 14 4 n — 2 m 3 i . 
a> — indo ——— ©5575. nt 
m—%z m +2 m 
— , &c. 
Corol. 1. 


If m be equal to any Term of the following 
Series 1, 3, 3, 7, 9, Sc. The Quadrarure of rhs 


— — 


but finite, and be expreſſed by the 
Corol, 11 
IF » be equal to any Term in this Series 2; 5} 
4; 3, 6, Ce. The Cutve whoſe Ordinate is 22 
y rr Þ xx will be exactly ſquared by this The- 
orem, 


gor AEC divided by 49, be equil to the Arts of Corol. 3. 


| If a be expoiinded by any Term different fron 
thoſe above mentioned; 2 whoſe Ordi- 
nate is x” 4/ r7 I xx is neither exactly quadrable 
nor dependent on the Circle or Hyperbols ; bur 
yer is reducible to a more Simple Form. 


i Tbeorem 4. 

If A be the Area of a Curve whole Abſciſſa is x; 
and its Ordinate : Let I be th 

8 FF mon et the Area of 
another, whole Abſciſſa x is the ſame with the 


1 


Tt 2 

fortnetz bur in Otdinare , r; Then I (ay 
1 5 8 —1 meg, my 
A = 1" ino —— * —— 220 


into — 1 Se. = Þ; 
m 6 


rr 89 * 
— — 1 

——_ — PlyY,mSH 

14 m — 1 my 
__— m TY 

_ m 2 3 m2 7 
2 

D m m — 2 m — 4 
nne 


Curve whoſe Ordinate is x” Vn xx will come 


— — 28 


— 


QU A 4: AUA 


Corol, 1. Coro. 4. 


If in be equal to any Term of this Series 1, 3, If n be expounded by any other Term dix 
* from any of the Preceding ones; Then wil 1 

3.7, 9, Sc. the Curve whoſe Ordinate is —==== | 7 jos 
2. 21 Vrr 7 xx| Curve whoſe Ordinate is == be neitherex 


will be found by this Theorem in finite Terms. 1 Vrrtax 
| —* © actly ſquarable, nor dependant on the Circle, 6 
Corol. 2. * Hyperbola ; but yet is reducible to a more Sin, 
| ple Form» | . 


Ife be equal to any Term in the following Series F | 
„2, 3, 4, J, 6, Cc. The Curve whoſe Ordinate is| | Theorem 3. 


__; Wt | 5 2 
= is exactly quadrable by this Theorem. Let 4 be the Area of a Curve whoſe Abſck 
rr + xx 4 


* * > 
» 54.46 
— 

- - 

- - — - — — - E * 

x 4 * W ang 4 
© - — — — * . „— = 2 2 
— 4 n 
* cas * — — _— ” 
* 


— ———õ— 


is x, and its Ordinate , and let B be 
Corol. 3. ow w 
Area of another Curve, having the ſame Abſcig 


If m be equal to any Term of this Series o, 2, 5 
4, 6, 8, 10, Sc. The Quadrature of the Curve | x, and whoſe Ordinate is 3 3 Then lull de 


whoſe Ordinare is 


— depends upon the] Area, a 
rr -A damn Ad 


| Quadrarure of the Circle : For if from the Cen- . 


if the Ordinate be =; Then the Area, 


— 
* — 4 
—2 — - — 3 
— —̃ - — — — - 
9 * 


Corollary. 


If n be equal to any Term in the following Se c 
ries o, I, 2, 3, 4, 5, 6, Sc. The Quadrarure of the 


ALD C B * 
Curve, whoſe Ordina te n depend upon the 


tre C a Circle AEG be deſcribed with the Ra- 

dius CA=r ; let CD be taken equal to x, and Quadrature of the Hyperbola. 
D E erected Normally in D; join CE. Then will N 
the Sector CAE divided by + rr, be equal to the 


Area of the Curve, whoſe Ordinate is . 
v/ rr — x 


And after the ſame manner, if to the Centre C, 
and Semi-Tranſverſe Axis CA =r, an Equilateral 


By 


r 


CT ASK F 


For drawing DE, EF ar Right-angles, let 
E G be taken equal to 4; and let G H be drawn 
Normal and Equal to E F. Then between the 
Aſymptotes DE, E F, let an Hyperbola be de- 
ſcribed you thro' H; and taking GK x, bo- 
_— in the = Caſe, and towards F «Low 
tbola be deſcribed as EAM; let FC be latter, let the Ordinate XL be drawn: 

— at Right-angles to Ac, and equal æ; then ſhall the Area HG K L divided by 4 deer 
draw FE parallel to the Axis C4, till it meet the to the Area of the Curve, whoſe Ordinate 

Hyperbola in E, and join EC: * the Hyper- 77 - 8 | ſuppoſing the Quades 

bolick Sector ACE divided by —— isequalto the]. of the Hyperbola will, the Solid generated 
ah by the Revolution of the Portion of a Ciſſoid 
——— | round the Diameter of the Generating C 
Vrr+xx | given in Finite Terms. 

. : Theor. 6, 


Area of the Curye whoſe Ordinate is 


— ̃ — 3 — — —— —é . . - — * 8 


6 


T- T A 
| Theorem 6. mn Ms 

Let p be the Area of a Curve whoſe Abſciſſa 
is x, and Ordinate _— Lec DSe wh Area,of 


another Curve whoſe Abſci ſſa is che ſame x: Let 


2 F 0 a1 
kw 9-48 I ay its Area 1 
„ 


rr + m — 1 
. r TE 

. $4468 ' zu B. 
Toy Leo hk 1 5 
Able | b Corollary. | L 
3 be If m be ual ro any Term in this Series o, 2, 
Aba 4, 6, 8, S., The Quadrature of the Curve, whoſe 
"= Ordinate is ——— depends upon che Rectifica- 


tion of the Circular Arch. For if with the Radius 


c l 


. Ard J 
„ 
. 
AXD 
ing de | \ | N 
de =, and on the Centre C, the Cirele A E G 
| be deſcribed : Let the Tangent C K be erected 
00 the equal to x, and join C K meeting the Periphery in 
E. Then I ſay that AE divided by rr, ſhall be 
equal ro the Area of the Curve whole Ordinate is 
"aA | : (4 
rr + xx | | 
A General Corollary to all the 6 Theorems, 
Every Mechanick Curve whoſe Quadrarure de- 
pends on any of the infinitely many Curves, whoſe 
Ordinates put on any of the following Forms, viz. 
a — 
Nx +xx; AF r; x" Vrr Tæx; 
x a” 
— 7 may be ſquared by 
Vrr T xx; d + X3 rr + ax35 Y 4 
this Series; as will ſufficiently appear from this 
let one Example. 
* Suppoſe the Cube of the Circular Arch corre- 
n the ſponding to any Vetſed-fine be made the Ordinate 
e de- of the Curve, whoſe Abſciſſa ſhall be that very}, 
r, to- Verſed-fine : 8 Area of the Curve is required to 
the be inveſtigated. | | | 
Then Ler db ABLda be x, the Circular Arch v; the 
* kurzen of the Area is c. C, Ler the Area be vn 
—q. Thenws +3vvx— q=v x; Where- 
adra- Bae A 


* * - P dex 
fore q = 3 v* v x: But v= 3 there- 


?—==: But by Theorem 2. F_ 


Fan 42 Dre 
* 


e . \n.Y 90 7 pan - 
dry And therefore. 9, = 


1 
er 8 al ict; ne 

$dv*v—+dv5; and therefore q.p + v' — 
+4 v* 3: Where: we can find che Fluent, whole 


LAI AYP 


2 2 0 119 $357 $75. x 
Fluxion is 2d J. Let chiß Quantity be KA 


14s. & - A. d bys %:i Df, 
= —= =+4 v -z 4,5; by Thedr : 
| da- 70 1 N 2) 
wherefore 5 z=4 d* v — 4 dg] and therefore the 
Area ſought is vx 7d v* | $d v3, ,] 
+3 40-363 ä 
And becauſe of Solids generated by the Rota- 
tion of Curves, the Surface is generated the ſame 
way; the Longitude of Curves, and all their Cen- 


4 „ 


tres of Gravity, do depend on the Quadratares of 


Curves: Theſe will eaſily be compured if theyd&- 
pend on the aforeſaid Curves. - n, u 
8 | z | (A 
QUADRUPEDS, are perfect hairy Viviparous 
Animals, having bur four Feet. And theſe Aui- 
mals according to Mr. Ray in his Synopſis: Ani muli- 
um are thus divided. eb; Un los 
\ Into ſuch as are Hoofed: ( Ungulata;) or Claws 
ed, or Digitate ( VUnguicu lata.) uc nne 
0 — —— —— witli four Feet, are ei- 
t le Hoofed ; Solidi peda, Moros, Movoye, 
Solidungula : As, The Hoſe Aſs, the Onager or 
Wild A: The Myle and the Zebra of Africa, or 
the fine ſtriped Indian or African Aſ;, almoſt like 
a Mule in Form and Stature. 4 71 

Of this Whole Hoofed Kind, Ariſtotle has obſer 
ved; that no one hath two Horns, (he might have 
ſaid any) no one hath the Talus or Aſtragalus ; nor 
have the Males any appearance of Breatts. 

(2) Cloven-footed ; and that either into Two.-Di- 
viſions only: As the aiyyye or Biſulcate Kind; 
which are again ſubdivided into ſuch as are 

1. Ruminant, Mnguygd oa, i. e. Such as Chew the 
Cud; and theſe either have hollow and perpetual 
Horns as the Ox,Shegp,and Goat Kind: Or Decidu- 
ou, as the Hart and Dear Kind; which uſually ſhed 
their Horns annually, (See Ruminant in this Vol.) 

Of the Bull Kind, they reckoned theſe: The 
Common Bos; of which the Male is Taurus, the 
Female Vacea: (2) The German Urus, Urochs or 
Aurochs, (3) The Biſon, (4) The Bonaſus, (5) The 
Bubalus, or Bufalo, (6) The Bos Africanus of Bel- 
lenius; Obſ. I. 2. c. 50. which he takes to be the Bu- 
alus of the Ancients. | 

Of the Sheep Kind ; beſides the common Sort; 
they reckon, (2) The Arabian Owis Laticauda; 
whoſe Tails ſometimes are of 3o/. Weight: (3)The 
Ov1s Streꝑſiceros Cretica Bellonii : (4) The Ovi A- 
fricana, with ſhort Hairs inſtead of Wool. (5) The 
Ovis Guineenſis, or Angolenſis of Marcgrave, Hiſt. 
Braſil. 1.6. c. 10.) | 

Of the Goat Kind, are beſides the common Ca- 
pra domeſtica ; (2 ) The Ibex, or German Steinbock; 
found in the Tops of the Alps. (3 The Rupicapra, 
French,Chamois,German,Goms. (4) | he Gazelia A- 
Fricana, or Antilope, (5) The Gazella Indica, (5) the 

| Gael 


— — —— 


—— —— F—ꝛ2v 


— — 


— 
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Gazella Aricana. (7.) The Capra Sylveſtris Africa-1 4. A fourth Species of this Unguiculate Kind 
na Grimmii. (8) The Capra Mambrina or Syriaca of Quadrupeds is, when though the Claws — 
of Geſner. (9) The Buſelaphus or Meſchelaphus Caii, many, yet they are not covered at the Ends with 
in Geſner. (10) The Tragelaphus Caii, in Geſner.| broad flat Nails, like Monkeys or Apes; but tr 
(11 Tragelaphus Bellonii, rather like the Talons of Hawks, Sc. C 
the Hart or Deer Kind: As, (1) The Cer- and Sharp- pointed. And theſe in reſpect of they 
vus, "ExapC, the Red Deer. (2) The Cervus Platy-| Teeth may be divided into ſuch as have mary 
ecr0s or Palmatus ; the Fallow Deer. (3) Alce or the | Dentes Primores, aut Inciſores (i. e. cutting Tec; 
Elk. (4) Rangifer, the Rain Deer. (5) The Axis|in each Jaw ; of which there are two Song, 1 
Plinii, according to Bellonius. (6) The Caprea Pli-| Greater, which either have a ſhort round 
ni. (7) The Cuguacu-etc and Cuguacu-eapare of | as the Cat-kind; or a longiſh Snour as the Dep. 
Maregrave. (8) The Caprga Grotnlandics. kind ; or a Leſſer Sort; having a long flender B. 
2. Of the Cloven-footed Animals into Two Parts | dy with very ſhort Legs, as the Weaſel or Vermiy, 
only, and which do not chew the Cud : There is Xind. There are ſome of this Species of Quadn, 
only the Hog and Swine Kind; and under this| peds, which have only Two large remarkable Tee 
Head, beſides rhe common Swine z they reckon, | in each Jaw ; and theſe are of the Hare Rind, 1 
(2) The Wild Boar or Swine. (3) The Porcus Gui- live only upon H Grals, &c. 
neenſis Marcgravii. (4) The Porcus Indicus, called | Of the Cat-kjnd of Quadrupeds reckon ty 
Babyrouſſa. (5) The Tajaca or Aper Mexicanus Moſ-| be (1) The Lion, (2) The Tigre, (3) The Par 
chiferus of Dr. Tyſon, called by Marcgrave Tajaca| lis, whoſe Male is Pardus, Female Panthers, the 
Cunigoara ; by others Quaubtla Coymalt and 2 2 Leopard. (4) The Lupus Cervarius or Lynx, (5) Th 
zotl ; and by Acaſta and ſome others, Jaino. Catus Pardus or Cat-a-mountain., (6) The comma 
2 meſt accurate Deſcription of this Animal, in] Cat. (7) The Bear. 
Philo. Tranſ. N. 153. | Of the Dog kind they account, (2) The Wal 
3. There are ſome Four-foored Animals whoſe | (2) Lupus Aureus the Fackall, (3) comma 
Hoof is cloven into Four Diviſions ; and theſe | Dog, Of which Kind they enumerate; (1) The 
ſeem to be not Ruminant : As the Rhinoceros, the | Maſtive, (2) The Canis Venaticus Graius or Gr. 
Hippopotamus, the Tapijerete of Braſile, the Capy-| cus ; or accorging to ſome Scoticus, the Grey-hounl 
Bara of Brafile, the Animal Moſchiterum. (3) The Graius Hybernicus or Iriſh Grey. ban 
II. Clawed or Digitate ( Unguiculata) Four-| (4) The Canis Venaticus Sagax, Indagator, Sefiuy 
footed Animals. Of this Kind there is one Sort | ferarum, G. the Hound. (5) The Canis Venaticy 
- Whoſe Claws are not divided, or ſeparated but ad- Hiſpanicus or eviarius: The Spaniel for Land u 
hering one to another, covered with one common | Water. (6) The Vertagus or Tumbler. (7) Tv MY 
Skin, bur with obruſe Nails fticking out round | Cenis Om, Domeſticus, the Houſe-dog. (8) I 
the Margin of the Foot; as the Elephant, which is | Canis Aeliteus or Lap-dog. (9) The / «ni: Cen 


anomalous, and not clearly e to this Kind, | or Iſandicus ; the Shock : And of all theſe Sor 
or that of Cloven-foored Quadrupedi — * ny Varieties of Mongrels, and Hebt, 


(2) There is another — — of this Digitate] dous 
Kind of Quadrupeds, which hath only two Claw, Another Sort of the Dog-kind is (4) The Fit 
as that of Cemels; and tho theſe have no Horns, | (5) The Animal Tibethicum, the Civet-Cat, as't 
they do both Ruminate; and have alſo the four] corruptly called; but by irs Teeth and Snout i 
Stomachs of Horned Ruminant Animals. plainly of the Dog-Tribe. (6) The American (+ 

Of the Camel, or Dromedary, there are two Sorts ;| ati, or Rackoon or Rattoon. (7) The XY; quiegat. 
one having bur one Bunch on the Back, the other | (8) The Carigueya, Maritucaca, Carigoy, Ropoza, 
two. To this Kind belongs the Peruvian Glama, | Poſſum, (9) The Taxus, or Meles, The Bad, 
which ſome have reckoned among the Sheep-kind. | Grey, or Pate ( in the North.) (10) The Lutran 
As alſo the Pacos, the Ovis Indica or Peruviana vul- Otter. (11) The Phoca or Sea-Calf, or Srale. (1!) 

go, much leſs than the Glama. The Marinus, or Morſe, or Sea-Horſe, ni 

3. A third Species of this Unguiculate Kind of | ſtaken by ſome for the Hippopotamus, The Dun 
Quadrupeds includes ſuch Animals as the Greeks call him Walras ; the Danes and Iſlanders, Reſu- 

called, Hav , and 'Arbewnrcuogpe ; Which| rus. (13) Manati ſeu Vacce Marina; the St 
have the Foor divided into many Claws with broad | Cow. » | 
Nails on them: As the Ape and Monkey Kind. Of | Of the Vermin or Weeſel-kind of Quadrupeds, 
theſe ſome have no Tails, and are called Simie| firſt The Muſtela vulgaris the Weeſel; in Tori ſbin 
or Apes. Others have Tails, and are called Mon- Foumartor Fitcher, ax in.) (2) Viverra Indica,calle 
keys, Cereapithecs ; and ſuch as have either long or | Que! and Quirpele ; and another Sort called My 
ſhort Tails, if they are of a large Size, are called | and Mungathia of a Reddiſh Grey. (3) The h 
Papiones or Baboons. There are great Numbers and ſtela, the Ermine or Stoat, if white; and the hin- 
Varieties of this Species of — ; of which | la Sylveſtris, the Ferret. (4) Putorius, the Pole · Cu. 
Naturaliſts have deſcribed theſe, (1) The Ourang, (3) Martes, Foma ( whence our word, a Gown d 
Outang, or Homo Sylveſtris of Dr. Tyſon, deſcribed | Foins ) the Marten or Martlet. (6) Muſtela J. 
by him in a particular Diſcourſe. (2) The Guari-| bellina, the Sable. (7) The Genetta. (8) Ti 
ta of Braſile, Marcgrevii. (3) The Cagui of Bra-| Ichneumon Bellonii, x 

file, greater and leſſer. (4) The Cay of the ſame] Of the Hare Kind of Quadrupeds , are fr 
Region deſcribed by Lerius. (5) The Caitaia of | Lepus, the common Hare: (2) Cuniculus, the Rab- 
the ſame Country. (6) The Cercopithecus Ange- bit or Coney. (3) The Taperi or Braſile Coney, 
lenſis major. (1) The Cercopithecus Barbatus Gui-| the Aperes of le. (4) The Hyſtri x, or Pot 
neenſis, 2 or 3 Sorts of it. (8) The Cercopithecus| cupine; and the Hyſtrix Americanus, or Cuands d 
non Barbatus Cluſii. (9) Cercopithecus Cluſ. cal-| Brafile. (5) The Caſtor, Fiber, or the Bea” 
led Sagouin ; and, if Apes and Monkeys have their] (6) The Sciurus vu/g. or Squirrel. The Virgins 
Snours very prominent like Dogs, they are called | Jeylandick, the Barbary, the American Flying 2 
Cynoce phali. rel, & 


| 
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rel, &c. (7) Mus Domeſticus, Major & Minor : 
The common Ratt and Mouſe ; Mus major Aqua- 
ticus, the Water-Rat; the Aanih-Rar. Mus A- 
celeonarum Major © Minor. The Dormouſe or 

„ Mus Noricus, Cricetus, Alpinus feu Mas- 
matte. (7) The Cavia Cobaya, or Cuniculus Ame- 


Brefile: The Mus Normegicus or Leming : The 
Glis Geſueri or the Rel: The Mus Indicus, Ce. 
To theſe ſeveral Kinds of. Quadrupeds the fol- 
lowing Anomalous ones mult alſo be added; 


SEE BEES Soft! 


+ Dop. 1. Such Four- footed Viviparous Animals as have 
er bo. 2 longiſh Snout, with their Feet divided into many 
erming Claws or Toes, and having Teeth; as (1) the Echi- 
udn. wes Terreftris, or common Urchin or Hedge-hog. 


2] The Erinaceus Indicus albus. Cat. Muſ. Leyden. 
(3) The Tatu or Armadillo prima of Marcgrave. 
(4) The Tat ucte of Brafile ; or the ſecond Species 
of the Armadillo, according to Maregrave. (5) Tatu 
Apara; his third Species of rhe Armadillo. (6) Tatu 
mus, Soc. Reg. Muſ. The Weeſel-headed 
Armadillo, (7) Talpa, the Mole, Want, or Mold- 
warp. (8) The Mus Araneus, Shrew, hardy Shrew, 
hbrew-mouſe. 
2. Quadrupedous and Viviparous Animals with 
iſh Snout, having their Feet divided into 
nany Claws or Toes, but without Teeth, are 


(1.) The Tamandua-guacu of Braſile, Marcgr. 
us Formicarius Cardani; the great Ant-Bear. 
) The Tamanduais of Braſile, or Marcgrave's 
41 cr Anr-Bear- 
3. Anomalous Flying Quadrupeds with a ſnorter 
, with their Feet divided as above, and are 
3 Bat-kind or Flitter-mice : Of which there are 
eral Sizes, and different Forms. 
4 There is one very odd anomalous Animal, 
hich bath but 3 Claws on each Foot; and that 
the Aſs, or Ignavus of Marcgrave 5 the Sloth 
Sluggard. 
5. Viviparous and Sanguineous Quadrupeds 
rathing with Lungs, but having only one Ven- 
cle in their Heart, are Theſe. (1) Runa aquatica, 
de Frog, or Froſh. Rana Arborea ſeu Ranunculus 
rridis, the ſmall Tree or green Frog. (2) Bufo, 
ve Rubeta, the Toad. (3) Teftudo, the Tortoiſe, Gr. 
on; of theſe there are Land and Water ones; 
d many different Species in Foreign Parts. 
6. Oviparous Quadrupeds with a long Tail, 
chr out horizontally; are the Lizard Rind: 
(1) Lacertus omnium Maximus; The Crocodile, 
) Cordylus, five Caudiverbera, Uromaſtix Grecis, 
ger than the Lizard. . (3) Tapayaxin 
we Hiſpanie. e Lacertus Orbicularis of Her- 
mdez, Ch. 9. c. 16. Lacertus Fulgaris, the com- 
pn Efr, Swift, or Newt. (4) Lacertus Viridis, 
green Lizard, (5) Lacertus Fucetanus Aldro- 
nd; at Rome and 2 called Tarantola. (6) 
certus Tndicus ; called Senembi, and Inguana.' 
) Lacertus Braſilienſis, called Tejuguacu and Te- 
para, by Marcgrave, (8) The Taraguira, A- 
ira, Taraguico Ayenraba, Americima, Curapopepa, 
iunham, Rc. of Maregrave; the Lacertus 9 
1, &c. (9) Scincus, feu Crocodilus Terreſtris. (10) 
ps, (ove Lacerta Chocidica, a Kind of footed Ser- 
t. (11) Stellio, rhe ſwift or ſported Lizard. (12) 
lamandra Terreſtris, Salamandra Aquatica, the 
arer-Efr. (13) Lacerta volans Indica, (14) Cha- 
leo, the Chamelion. © 
QUERENS mon invenit Plegium, in the Law, 


ricenus ; the Guiney-Pig :- The Agati and Paca of | 


> wm to him, with this condition inferred. $3 4 
fecerit B Securum de Clamore, Ec. ; 

QUESTA, was the Term for an Indu!gence 
or Remiſſion of Penance, expoſed to Sale by the 
Popes; who by this notorious Cheat got great 
Summs: The Rerailers of theſe Indulgences, were 
called Quæſtuarii, and I believe Queſ/tionarii, vid. 
Matt. Weſt, in Anno, 1279. : 

QUANTITAS Acceleratrix of any Vs or Force, 
is the Meaſure of the Velocity gerieratgd in a gi- 
ven Time, by that Force. 


QUANTITY of Motion: Sir If. Newton in bis 
Principia, ſhews that this, which, is found by ta- 
king the Summ of Motions rending the ſame Way, 
or their Difference, if they tend towards con 
Parts; is not at all changed by the Action of Bo- 
dies on one another. f 

For Action and Re- action are always equal and 


fore by the Second Law, muſt make Equal Muta- 
tions in Motions towards contrary Parts. 

If therefore the Motions tend the ſame Way, 
whatever is added to the preceeding Body, or that 
ſtruck forward, is ſubducted frotn the following 
Body; ſo that the Summ of the Motions will be 
the ſame as before. If the Bodies meet there will 
be an Equal Subduction of the Motion of either : 
And therefore the Difference of the Motions made 
towards the contrary Parts, will remain the ſame. 

As ſuppole a Spherical Body 4, to be thrice as 
great as the Spherical one B ; and ler A have Two 
Degrees of Velocity any way, and ler B follow it in 
the ſame right Line with Tex Degrees of Velocity: 
So that the Motion of A, to that of B, will be as 
Six (3x2) to Ten, Wherefore the Summ of 
the Motions of both of them will be & + 10, or 
ſixteen Parts. Now after B hach overtaken 4, and 
ſtruck againſt it, if A gain by the Stroke any 
Degree of Motion, as ſuppoſe 3, 4, or 5 Parts; B 
muſt loſe as much : And therefore after the Con- 
courſe, A will move on accordingly with 9, 10, 
or 11; and B will follow with 7, 6, or 5 Parts: 
So that the Summ of the Motions of both, will be 
{ill 16 as at firſt before the Concourſe, of Shock. 
Bur if the Body A be ſuppoled to gain by the 
Stroke 9, 10, 11, or 12 Parts of Motion ; and 
therefore ro move forward with 15, 16, 17, or 
18 Parts, after the Concourſe : Then will the Bo- 
dy B, by lofing juſt ſo many Degrees as A gains, 
either ny 8 with _ Fac, having loſt 

; or wi perfectly ar veſt, loũing all its 10 
| cel of Velocity ; or laſtly will — back- 
wards with one or two Parts of Motion: So much 
being deducted our of the 11, or 12 Parts of the 
Progreſſive Motion, or forwards. And thus the 
Summs of the Motions the ſame Way forward ; as 
15 +1, or 16 + 0. And the Differences of the 
Motions contrary Ways; as 17 — 1, or 18 — 2; 
will always be the ſame, viz. = 16 Parts, as be- 
fore Concourſe and Reflexion. And the Motions 
with which Bodies*go on after Reflection being 
known, the Velocity of Each may be found ; by 
ſuppoſing That ro be ro the Velocity before the Re- 
ion :: as the Motion afterwards to the Motion 
before. Thus in the laſt Caſe, where the Body 4, 
had fox Parts of Motion before the Reflexion, an 
18 afterwards ; and the Velocity of two Parts be- 
fore the Reflexion: Its Velocity after the Reflexi- 
on will be found to be Six Ans as the 


a Return made by the Sheriff on a it dire- 


4 


Motion of fix Parts before the tion, to = 
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contrary, by his Third Law of Nature: And there- 
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of 18 afterwards : : So is the velocity of two Parts 
before, to that of Six afrerwards. 


QUARREL, in the Law is Querela, 4 queren- 
do: And ir extends not only to Actions perſonal, 
bur alſo to mixt; and the Plaintiff is then cal- 
led Querens: And in moſt of the Writs it is ſaid, 
Quæritur: So that if a Man releaſe all Quarrels, 
( ones Deed a taken moſt ſtrongly againſt 
ones ſelf) it is as beneficial as all Actions; for by 
ir all Actions Perſonal and Real! are releaſed. 
Cowell's =p 

QUARENTINE, is a Benefit allowed by the 
Law of England, to the Widow of one dying ſei- 
zed of Landy and whereby She may challenge ro 
ſtay" in his Capital Meſſuage, or Chief Manſion- 
Houle ( fo it be not a Caſtle ) for 40 Days after 
his Deceaſe; and if She be moleſted by the Heir 
at Law, or any other; She may claim a Writ De 

uarenting habenaa, 

QUARENTINE alſo ſigniſies a Furlong, from 
the French Quarente, Forty: Becauſe tis a Quan- 
tity of Land containing 40 Perches. Tis uſed 
allo for that Space of forty Days, wherein any 
Perſon coming from Foreign Parts, and infected 
with rhe Plague, is not permirted ro Land, or 
come on Shore, till that Term is expired. 

QUAR TER-Seſſions, is a Court held by the 
Juſtices of Peace in every County, once in every 
Quarter of the Year. How far the Juriſdiction 
thereof extends: See Lamb, Eirin, Lib. 4. and 
Smith de Republ. Anglic. Lib. 2. c. 19. The Hold- 
ing theſe Seſſions was firſt Ordained by the Sta- 
tuteof 25 Ed, III. Statut. 1, c. 18 
QUARTER-Weeling, in the Military Art, is 

rurning the Front of a Body of Men round where 
the Flank was. If ir be done to the Right, the 
Man in the Righr-angle keeps his Ground, and 
faces about while the Reſt wheel. 

QUARTER-M/7n4, at Sea, is ſuch a Wind as 
comes in abaft the Main-maſt Shrouds, even with 
the Quarter of the Ship. 

QUARTERS, (in Architecture) are thoſe Light 
upright Pieces of Timber which are placed be- 
tween the Punchions and Poſts, they are uſed to 
Lath upon. 

QUASI- Modo Sunday, is that called Low- Sunday, 
or the Next after Eaſter; ſo called from the firſt 
Words of the Introit, or Hymn, for Maſs on that 
Day; it occurs often in the Date of Old Records 
— Charta Gilberti Prioris de Eynſham Priori de Sher- 
burn dat, Poſffridie Feſti Quaſi-Modo Geniti : And 
this Solemn Time is in ſome Old Deeds expreſſed 
only thus, Q, M. G. by the Initial Lerters of 
the Words, Quaſi Modo Geniti. 


QUEEN-Gold, Aurum Regine, is a Royal Re- 
venue belonging to every Queen of England, du- 
ring her Marriage to the King, both by Law, Cu- 
ſtom and Preſcription z and payable by divers 
Perſons in England and Ireland (on divers Grants 
from the Crown) by way of Fine or Oblation, 
amounting ro Ten Marks or upwards, viz, one full 
Tenth- part above the Entire Fine; as Ten Pounds 
on every Hundred Pound Fine, on Pardons, Con- 
tracts and Agreements: This becomes a Real 
Debt to the Queen Conſort by the Name of Au- 


rum Regine. 


 QUICK- Silver: The Way and Manner how 
this ſtrangely Fluid Mineral is gained ; you have a 


good Account of by Dr.Pepe in Phil.Travſ.N, Thy 
It is found in the Mines of Friuli, a Territ 
longing to the Venetians,” about a Days Joy 
and a half frem Geritia Nonhwards 3 and @; 

lace called Jdria, ſituated cn a Valley of & 

ulian Alps, They have been for 100 Years fy 
ject to the Emperour, and all the People hey 
Sclavonian. In going thither we rravell'd ſerm 
Hours thro' ſome of the fineſt Woods I everſay; 
full of Firs, Oaks, and Beeches of an Extraordin, 
ry Thickneſs, Straitneſs and Height. The Tom 
like others in the Alps, is built all of Weod but th 
Church ; and one Houſe, in which the Over: ſce 
of theſe Mines lived. The Valley and the Mom 
rains roo, out of which the Mercury was dig 
were of a pleaſant Verdure, which they arttribue 
to the Moiſture of the Mercury. The beſt and 
greateſt of their Mines we went into; is dedicy 
red to St. Barbara; as the other Mines are to othe 
Saints. | 

Ar the Beginning of the Entrance, the Way wy 
nor difficult, nor the Deſcent great ; bur in may 
Places you cannot ſtand upright ; this way of g 
ing down holds not long, before you deſcend hy 
Perpendicular-Ladders ; all rhe way down, and 
the Bottom, where there are ſeveral Janes cut ou 
in the Mountains, is lined and propt with ſeveni 


great Pieces of Firr-Trees as thick as they can be 
ſer: They dig the Mineral with Pick-Axes, fol 
lowing the Veins: Tis for the moſt part hard u 
a Stone, but more weighty ; of a Liver-Colour, 
or that of Crocus Metallorum. There is allo ſome ok 
Earth in which you plainly ſee the Mercury in li. 
tle Particles. Beſides this, there are often found 
in the Mines round Stones like Flints, of ſever 
Bigneſſes; very like thoſe Balls of Hair, which | 

have ſeen in England taken out of the Stomachs d 

Oxen. There are alſo ſeveral Marchaſites, and 

Stones, Which ſeem ro have Specks of Gold in 

them; but on trial they ſay, they can find none. 

Some of theſe Stones are very ponderous, and wel 

impregnated with Mercury: But others are light 

having little or none in them. 

The manner of getting the Mercury is this: 
They take of the Earth, — up in Bucker, 
and put it into a Sieve, whoſe bottom is made of 
Wires at ſo great a Diſtance, that you may put 
your Finger between them; tis carried to a ſtream 
of Running Water, and waſhed as long as an 
thing will paſs through the Sieve, That Ear 
which paſſeth not, is laid aſide upon an Heap; 
that which paſſeth, is reſerved in a Hole, and is u- 
ken up again, and put into a ſecond Sieve; and i 
on to about 10 or 12 Szeves proportionably leſs. | 
often happens in the Firſt Hole, that there is Mo- 
cury at the bottom; bur towards the farther End, 
where the Intervals of the Mie are leſs, it's fi 
in very great Proportion. The Waſte Water is/o 
much 2 with Mercury, that it 
Itches and other ſordid Ulcers, The Earth laid r 
fide, is Pounded, and the ſame Operation repeated 
The fine ſmall Earth, that remains atter this, an 
out of which they can waſh no more Mercwy, ” 
put into Iron Retorts, and the Fire forces the Me. 
cury into the Receivers: The Officer unluted (et 
ral of them; and I obſerved in all that he fit 
poured our Perfect Mercury, and after that came? 
Black Duſt, which being Wetted with Water, dif 
covered it ſelf ro be Mercury, as the other #5 


They take the Caput Mortuum and Pound it, avd 
Renew rhe Operation, There are 16 Furnaces i 


— — a — 


au! 
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i Uſe, each of them carrying 24 Retorts ; in all 
4 Retorts. ; 12 

All che Mercury got without the uſe of Fire, 
hether by Waſhing or found in the Mine, ( for 
the Digging ſome, the Particles get together, 
chat in ſome places you might take up two or 
ree Spoonfuls of pure Mercury) is called by them 
„ein Mercury, and eſteemed above the reſt. The 
cer told me, that making an Ama/gama of Gold 
d Virgin Mercury, and putting it to the Fire, that 
ercury would carry away all the G with it, 
ich Common Mercury would not do. 


was tv, Tbe Ex ines for drawing the Water, are all mo- 
attribum d by Water, brought rhicher in no Chargeable 
» beſt edu from a Mountain 3 Miles diſtant. The 
is dedics RY atcr Pumps from the bottom of the Mine, by 52 


mps, 26 on a fide, is contrived to · Move other 


e ro 
" keels, for ſeveral other Purpoſes. 


Way wall 1 be Labourers (being 280 always Employ 

: in man ork for a Jie a Day, which is not above 6 or 
ay of go pence, and Endure not long: For although 
eſcend one ſtay under. ground above 6 Hours ; all of 


own, a em in time ( ſome later, ſome ſooner ) become 


es cut Out 


Paralytiel, and Die Hect ick. We ſaw a Man who 
had not been in the Mines for above half 4 Nat 
before, ſo full of Mercury, that putting a piece of 
Braſs in his Mouth, or rabbing it in his Fingers, 
it immediately became as V bite, as if he had 
rubbed Mercury upon it. Thoſe alſo that Work 
upon the Back- ſide of Looking-Glaſſes, are very 
Subject to the Paſſey. TIE | 

They convey their Wood thus. About 4 Miles 
from the Mines on the fides of Two Mountains, 
they cut down the Trees, and draw them into the 
Interjacent Valley. Higher up in the ſame Val- 
ley they make a Leck or Dam; when the Water 
is ready to run-over it, they open the Flood-Gatez, 
and the Water carties all the Trees impetuouſly 
to 1dria, where the Bridge is built very ſtrong, and 
at very Oblique Angles to the ſtream, on purpoſe 
to ſtop them, and throw them on ſhore near the 
Mines, 

Thoſe Mines heretofore Coſt the Emperour 
70000 or 80000 Flwens Yearly ; but now they 


Coſt him not above 28000, They produced 


z 


th ſey — — | 1 4 

— — | Anno 1662. Anno 1662. Anno 1663. 

\ xes, fol. — _—_——_—_— —yů— — —— 1 —ä—ðͤ— — 

rt hard a ll. ll. Il. 

r-Colou, Ordinary Mercury. 198481 225066 244119 

— Virgin Mercury. 6194 9612 11862 

ary in l. — — — — — 

— 4 by in all 204675 234678 255981 | 
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machs of 
fires, and 
Gold in 
ind none, 
and wel 
are light 


2. The Town of Idria in the County of Goritia 
d Province of Friuli, is ſeared low, and En- 
mpaſſed with Hills on all ſides. A River of 
e ſame Name runs by it, and proves ſuffici- 
it upon plentiful Rains ro convey down the 
r-Trees and other Wood required in the Ser- 
ce of the Mines: And to this End there is an 
andſome Work of Piles made ſloaping athwarr 
e River ( after the ſame manner as I obſerved 
\ Newſol in Upper Hungary, croſs the River Gran) 
d (top the Trees. 

The Entrance into theſe Mines is not High, or 


* on an Hill, but in that Tow'n it ſelf. The 
"Hf eexeſt part of the Mine from the Entrance, is be- 
* * een 120 and 130 Fathoms. 

0 — The Virgin Quick-ſilver, which they call Jung- 
or, , is chat which diſcovers ir ſelf withour the 
A * elp of Fire. Sometimes it is plainly ſeen in the 
r Eu or falls down in Drops, and ſometimes Stream. 


t in good quantity; as about Seven Tears ago 


rs yy ran our of the Earth ar firſt in a Stream as ſmall 
— $ a Thread, and afterwards as big as a Pack- 


read, bur ceaſed in 3 or 4 Days. Thar allo is 
ccounted Virgin Quiek Silver, which is ſeparared 
nly by Water. 

lin Ruick-ſilver they obtain by Fire out of the 
run, Dre, or out of the Cinnabar of Mercury, which 


”y — hey dig out of this Mine. The Ore of this Mine 
he « of a Dark Celour, mixed with Red. 

p The Quick-ſilver Ore of this Mine ordirarily 
bog” entains la f, and lomerimes 4 of Quick-ſilver. 
ers 1s vent into the Mine by the Pit of St Agatha, 
der ad came up 2gain by chat of St. Barbara, Deſcen- 


with Newſel Mine, but comes much ſhort in time of 
the Silver Mine at Schemnitz ; and much ſhorter yet 
of the notable Lead Mines in Upper Carinthia. 

In a Laboratory, where the Quick-filver is ſepa- 
rated by Fire, I ſaw an Heap of 16000 Retorts 
of Iren; _ one of which cofls a Crown at the 
Beſt Hand frotn the Iron Furnaces in Carinthia... 
There are $00 Retorts, and as many Recipients, 
Employed together, in drawing over the Quick- 
filver in 16 Furnaces ; 50 in each Furnace, 25 of 
a fide; 12 above, and 13 below of each fide. 

Fune 12. 1669, when I was there, they carried 
our 40 Saumes of Quick: ſilver into Foreign Parts, 
each Saume containing 315 pound Weight, to the 
value of 4000 Ducats of Geld. Some of it is ſent 
as far as Cremnità in Hungary, for the Uſe of the 
Gold Mines: And very much carried away South- 
ward ; for they are nor far from the Sontius, of 
Lyſonzo, a conſiderable River, which runs into the 
Gulf of Trieſte in the Adriatick Sea. 

In the Caſtle, I ſaw 3000 Saumes of Quick- 
ſilver together in Barrels, the Quick-ſilver being 
firſt made up in Double Leather : And in another 
Houſe _ Ore as wy be Diſtilled in 2 Tears, 
except they have great Plenty of Rain to brin 
— bod. 6 W 1 
The Country is well ſtored with ſtately Firs, 
Larches, Pines, Pinaſters, Picea's, and that Nobly 
Criſped and well Grain'd kind of Acer, whereof 
Viols and ViolIns are made: Whereof there is 
alſo Plenty in the Country of Sa/tzburg and Car- 
niola 


Travelling ſometimes in the Night, we had 


th % ing and Aſcending by Ladders, I Aſcended ar 
his © of £39 Sraves, or 89 Fathoms, It has been 


continually about us a great number of large 
Glow-worms, which put into Papers, gave a dimm 


Wrought 200 T-ars, about the ſame ſpace of time | Light like Candles in Lanthorns ; and the Air alſo 
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be what Bracha calls Rade-knights. 
whole Ordinares, if they may be ſo called, do all 
and appear like ſo many Radi: or Semi-diameters 


and ſeems to be the ſame with Rade-knight or Rad- 


farther than 12 Inches from one anorher. 


LU 1 


— 


ie K 
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was full of Flaming Flies, affording ſome delight 
unto us. 

The way to this Place from Craatia I found 
difficult; and coming from it to Aidoſchini and 
Croatia, I paſſed over Swartzenburg, or the Black, 
Mountain, from whence I deſcended 10 Miles in a 
Rocky Country, and far more Stony than the 
Craw, or Campus lapideſus, in Provence, 

In the Valley of Lancy, which runs berween 
the Mountains of Turin, grows a Plant like 
the Doronicum, ( lo alſo called by the Inhabiranrs 
and Botaniſts,) near the Roots whereof you may 
find Pure Quick-ſilver, running in ſmall Grains like 
Pearls; the Fuice of which Plant being expreſſed, 
and expoled to the Air of a Clear Night, there 
will be found as much Mercury, as there is loſt of 
Juice. 


QUIETUS, was formerly a Writ of Diſcharge 
granted to thoſe Barons and * — who perſo- 
nally attended the King in his Wars, or any Fo- 
reign. Expedition; by which they were exempted 
from the Claim of Scutage, or a Tax on every 
Knights Fee. 

QUINQUAGESIMA ; See Quadrageſima. 


QUINTAL, or Derne, was an Old Sportive 
u 


Exerciſe, practiſed uſually at Weddings, and was 
either ſo dangerous or ludicrous as to be forbid 
often by Eccleſiaſtical Authority; The manner of 
it was thus: A Poſt was erected perpendicularly 
in the Ground, on the Top of which was a ſlen- 
der Beam turning round on a Spindle : At one of 
whoſe Ends was a Sloap, or flat Board; and at the 
other a Bag of Sand or Dirt. And the Sport was 
with a long Staff or wooden Launce to ride a 
Tilr ar the d, and ro be either ſo skilful or 
lucky to eſcape the Blow which the Sand Bagg 
would be likely to give the Runner at this Quin- 
tan, by the turning round of the Beam. This 
ſeems to have been the ſame with that Sport called 
Arietum Levatio, which is frequently prohibited 


- ; * 
in our Old Synods and Epiſcopal Conſtitution 12 
Kennet Par, Antiquities. At; 
QUINTAL, alſo was formerly uſed 6, , | 
Weight of Lead, Iron and common Merals g 4 
uſually an Hundred Pounds; ar Six-ſcore to dn 
Hundred. A 
QUINQUE-Portus, the Cinque or Five Por, « pr 
the Kingdom of England, were ſo called former g 
by way of Eminence: They are Haſtings, Dor, 
Romney, Hithe, and Sandwich. There belongs » Re 
them alſo, two Ancient Towns, which are . ber 
cheſter and Me; and ſeveral other Places whic 
are called their Alembers; as Seaford, Feverſhe 
Folk ſtone, &c. ; 
Theſe had formerly, and have ſtill, great Pj; 
vileges allowed them on the Account of findi 
the King a-certain Number of Ships of War, 
occaſion : The Numbers of which are theſe, . 
ſtings is bound to find twenty one Ships, each 
carrying twenty one Men and a Boy, Remy 
is to find Five Ships, with 24 Men and a Boy ü 
each, Hithe alſo muſt find Five Ships, and i 
each 21 Men and a Boy. Dover is to find 21 Shipg 
in each 21 Men and a Boy. Sandwich ſhould find 
five Ships, each carrying 21 Men and a Boy, Thy 
Ships and Boys are 57. The Men 1188, The 
Service which the Barons of theſe Cinque - Pom 
owe the Crown, is to attend with theſe Ships x 
their own Charges for fifteen Days, and to ſer on 
to thoſe Places whither they are to go, and to ſt: 
as long as the King pleaſes, at his Charge. 58 
Somners Treatiſe of Rom, Forts and Ports i 


Kent. | 1 
QUIRK, is a Term in Architecture for a Piect 
of Ground whether Square or Oblong, taken ou: 
of a Corner, or any Place elſe of a Ground- pla 

to make a Court or Yard, &c. 
QUOINS are the Stones and Bricks placed i 
the Corner of any Building; and if they ſtid 


without the Brick-work (their Edges being Cy 
pher'd off) they are called Raftick Quoins, 
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Rach AT, Rachetum, from the French Racheter, 
N ro redeein, was formerly uſed for the ſame as 
Theft- boote, viz. the Compenſation or Redemption 
of a Thief, Skene de verb. ſignif. ; 
RADECHENISTORS in Dooms-day-book, is 
uſed for Liberi-Homines ; and Spelman thinks it to 


RADIAL-Curves are Curves of the Spiral-kind, 
terminate in the Centre of the including Circle, 
of that including Circle. See Spiral. 

RAD MAN is a word often uſed in Dooms. day, 
knieht, Others think it comes from Read, Counſel, 
and then Read man, is a Counſellor. 

RAFTERS, in any Building, are thoſe Pieces 
of Timber, which ſtand by pairs upon the Reaſon, 


meer in an Angle at the Top, and help ro compoſe 
the Roof of a Building : They ſhould nor ſtand 


RAI 
RAGEMAN, is a Statute fo called, of Tuſtics 
aſſigned by K. Edw. 1. and his Counlel, ro go 
Circuit through all England, and to hear and de 
termine all Complaints of Injuries done within 


Years next before Michael mas, in the fourth Yet 
of his Reign, Cowel. 


RAIN-BOW. In Order yet further to explai 
the Phenomena of the Rain-bow ; Sir Iſaac New 
in his Excellent Treatiſe of Opricks, p. 126. A 
vances this Propoſition. 


By the Properties of Light ( diſcovered by his N 
Experiments) to explain the Colours of ths 
Rain-bow. | 


This Bow never appears but where it rains 
the Sun-ſhine; and it may be artificially made b 
ſpouting our Water, which by breaking aloft ſha 

catter into Drops, and fall like Rain; for the Sun 
on theſe Drops certainly cauſes the Bow to affen 


to an Eye duly polited to the artificial Rain, % 
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the Sun. And hence it is now agreed, that this 
Bow is made by the Refraction of the Sun's Light 
in Drops of falling Rain. This was underſtood b 
ſome of the Ancients, and of late more fully diſ- 
covered, and explained, by Antonius de Dominis, 
A. Bp. of Spalato in Libro de Radiis viſus & lucis : 
printed at Venice, A. D. 1611. and written above 
20 Years before. He ſhews there, how the Inte- 
rior Bow is made in round Drops of Rain by a 
Refraction of the Sun's Light, and one Reflexion 
between them; and the Exterior by two Refracti- 
ons and two Sorts of Reflexions between them in 
each Drop of Water: And he proves his Explica- 
tions by Experiments made with a Phial full of 
Water; and with Globes of Glaſs filled with Wa- 
er, and placed in the Sun, to make the Colours of 
he two Bows appear in them, The fame Expli- 
ation Des Cartes hath purſued in his Meteors, and 
ended that of the — Bow. But ſince 
hey underſtood not the true Origin of Colours, 
rs neceflary to purſue it here a little further. 

For ay therefore how the Bow is 
made, let a op of Rain or any other Spherical 
Tranſparent be repreſented by the Sphete 


1 * 


nfo deſcribed with the Centre c, and Radius 
n, and let « # be one of the Sun's Rays incident 
apon it at a, and thence refracted to f; where let 
it either go our of the Sphere by refraction to- 
wards u, or be wg; and at g let it ei- 
ther go our by Refraction at r, or be reflected to 
b; and at h ler ir go our by Refraction rowards a, 


Val. II. 


cutting the Incident Ray in y: Produce an and rg and the 


till they meet in æ; and on « x and nf let fall the 
Perpendiculars e d and ce; and produce e d till it 
falloon the Circumferen at /; parallel to the In- 
cident Ray draw che Diameter b q, and let the 
Line of Incidence out of Air into Water be to the 
Line of Refraction, as- tro r. Now if you ſup- 
— the Point of Incidence u, to move from the 
oint & continually till it come to /, the Arch q f 
will firſt increale and then decreaſe, and fo will 
the Angle a x r, which the Rays « u and g r con- 
rain : the Arch q f, and Angle 2 x7 will be 
biggeſt when d is to n as VII- is to 
Vr; in which caſe e is to dn, as 27 to 1, 
Alſo 1 45 , which the Rays an and bs 
contain, will fiſt decreaſe and then increaſe, and 
grow leſs, when u d is to on:: VII is to 
4/8 rr: In which caſe A. will be to d:: as 37 ta 
1, and ſo the Angle which e next emergent Rays, 
viz. y after 3 Reflexions, contains with the inci- 
deve ap an, will come to its Iimit when n d is to 
en:: as F 
4 r to i, and the Angle with the Ray next aſter the 


to V 2477;_in which Caſe ne will be to nd: : as 
zr toi; and ſo on infinitely: The Numbers 3, 8, 


| 1s 24, Sc. being gathered by continual Addition 


the Terms of rhe Arichmerick Progreffion 3, 5, 
7, 9, Se. The Truth of all which Mathematicians 


will eafily examine. 1 
| Now it is to be obſerved, that as when the Suti 


comes to his Tropicks, the Days increaſe and de- 


creaſe bur a very little for a great while together; 
ſo when by increaſing the Diſtance cd, theſe An- 
gles come to their Limits, they vary their Quanti- 
bur very lirtle for ſome Time rpgethet 3 and 
ore a far greater Number of rhe ays which 

fall upon all the Points u, in the Quadrant 67, ſhall 
emerge in the Limits of theſe Angles, than in any 
other Inclinations. And tis to be obſerved far- 
ther, that the Rays which differ in Refrangibiliry 
| will have different Limits of their Angles of Emer- 
gence, and conſequently according to their difterent 
of Refrangibiliry, emerge moſt copiouſly 


- | in different Angles, and being ſeparate from one 


another, a each in their proper Colours. And 
what theſe Angles are, may be eaſily gathered from 
the foregoing Theorem, by Compurarion. 
For in the leaſt refrangible Rays the Sines r and r 
(as was found above) are leg and $1, and thence 
by Computation the greateſt Angle 4 x r will be 
found 42* 2% and the leaſt Angle « y « 50* 37 And 
in the moſt refrangible Rays, the Sines 1 and 7, 
are 109 and $1 ; and thence by C ion the 
greareſt Angle ax 7 will be found to be 40% 7; 
leaſt Angle 45 7, 54* 7. 
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emergent, (i. e. the Ray emergent after 4 Reſlexi- 
ons) contains with the Incident Ray, will come 


to its Limit when dis tu n:: as VII rr is 
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and appear like ſo many Radi; or Semi- diameters 


and then Read man, is a Counſellor. 
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was full of Flaming Flies, affording {ome delight 
Unto us. 

The way to this Place from Craatia I found 

difficult; and coming from it to Aidoſchini and 

Croatia, I paſſed over Swartzenbury, or the Black 
Mountain, from whence I deſcended 10 Miles in a 
Rocky Country, and far more Stony than the 
Craw, or Campus lapideſus, in Provence, 

In the Valley of Lancy, which runs berween 
the Mountains of Turin, grows a Plant like 
the Doronicum, (lo alſo called by the Inhabitants 
and Botaniſts,) near the Roots whereof you may 
find Pure Quick-ſilver, running in ſmall Grains like 
Pearls; the Fuice of which Plant being expreſſed, 
and expoled to the Air of a Clear Night, there 
will be found as much Mercury, as there is loſt of 
Juice. 


QUIETUS, was formerly a Wrir of Diſcharge 
granted to thoſe Barons and * who perſo- 
nally attended the King in his Wars, or any Fo- 
reign Expedition; by which they were exempted 
from the Claim of Scutage, or a Tax on every 
Knights Fee. 

QUINQUAGESIMA ; See Quadrageſima. 

QUINTAL, or __ was an Old Sportive 
Exerciſe, practiſed uſually ar Weddings, and was 
either ſo dangerous or ludicrous as to be forbid 
often by Ecclefiaſtical Authority; The manner of 
it was thus: A Poſt was erected perpendicularly 
in the Ground, on the Top of which was a flen- 

der Beam turning round on a Spindle : Ar one of 
whoſe Ends was a Sloap, or flat Board; and at the 
other a Bag of Sand or Dirt. And the Sport was 
with a long Staff or wooden Launce to ride a 
Tilr ar the d, and ro be either ſo skilful or 
lucky to eſcape the Blow which the Sand Bagg 
would be likely to give the Runner at this Quin- 
tan, by the turning round of the Beam. This 
ſeems to have-been the ſame with that Sport called 
Arietum Levatio, which is frequently prohibited 


; Old Synods and Epiſcopal Gon — 
in our nods a iſco its: 
Kennet Par. — 8 a 

QUINTAL, alſo was formerly uſed fo 
Weight of Lead, Iron and common Merals g 
uſually an Hundred Pounds; ar Six-ſcore to cn 
Hundred. 

QUINQUE-Portus, the Cinque or Five Po g 
the Kingdom of England, were fo called forme 
by way of Eminence: They are Haſtings, Do 
Romney, Hithe, and Sandwich. There belongs y 
them alſo, two Ancient Towns, which are . 
cheſter and Ne; and ſeveral other Places which 
are called their Aembers; as Seaford, Feverſhgn 
Folk ſtone, &c. 

Theſe had formerly, and have ſtill, great Pr. 
vileges allowed them on the Account of findin 
the King a-certain Number of Ships of War, cn 
occaſion : Ihe Numbers of which are theſe, . 
ſtings is bound to find twenty one Ships, each 
carrying twenty one Men and a Boy, Rwy 
is to find Five Ships, with 24 Men and a Boy h 
each, Hithe allo muſt find Five Ships, and in 
each 21 Men and a Boy. Dover is to find 21 Shipg 
in each 21 Men and a Boy. Sandwich ſhould find 
five Ships, each carrying 21 Men and a Boy, The 
Ships and Boys are 57. The Men 1188, The 
Service which the Barons of theſe Cinque Pom 
owe the Crown, is to attend with theſe Ships x 
their own Charges for fifteen Days, and to ſet ou 
to thoſe Places whither they are to go, and to ty 
as long as the King pleaſes, at his Charge. Sex: 
Somners Treatiſe of Rem. Forts and Por 1 


Kent. 1 
QUIRK, is a Term in Architecture for a Piec: 
of Ground whether Square or Oblong, taken ou 
of a Corner, or any Place elſe of a Ground- pla 

ro make a Court or Yard, c. 
QUOINS are the Stones and Bricks placed i 
the Corner of any Building; and if they ſtid 


without the Brick- work ( their Edges being Cy 
pher'd off) they are called Raftick Quoins. 
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| R ACHAT, Rachetum, from the French Racheter, 
EY ro rede ein, was formerly uſed for the ſame as 
Theft-boote, _—_— penſation or Redemption 
of a Thief, Sen de verb. ſignif. f 
RADECHENISTORS in Dooms-day-book, is 
uſed for Liberi-Homines ; and Spelman thinks it to 
be what Bracha calls Rade-hnights. 
RADIAL-Curves are Curves of the Spiral-kind, 
'whole Ordinares, if they may be ſo called, do all 
rerminate in the Centre of the including Circle, 


of thar including Circle. See Spiral. 


RADMAN is a word often uſed in Dooms-day, 
and ſeems to be the ſame with Rade-knight or Rad- 
knieht. Others think it comes from Read, Counſel, 


RAFTERS, in any Building, are thoſe Pieces 
of Timber, which ſtand by pairs upon the Reaſon, 
meet in an Angle at the Top, and help ro compoſe 
the Roof of a Building : They ſhould nor ſtand 
farther than 12 Inches from one anorher. 


RAI 


RAGEMAN, is a Statute ſo called, of Juſtics 
aſſigned by K. Edw. 1. and his Counlel, ro go 
Circuir _ all England, and to hear and de 
termine all Complaints of Injuries done within 
Years next before Michaelmas, in the fourth Yet 
of his Reign, Cowel. 


RAIN-BOW. In Order yer further to explal 
the Phenomena of the Rain-bow ; Sir I/aac Newt® 
in his Excellent Treatiſe of Opricks, p. 126. AG 
vances this Propoſition. 


By the Properties of Light ( diſcovered by his No 
Experiments) to explain the Colours of ths 


Rain-bow. 


This Bow never appears bur where it rains 
the Sun-ſhine; and it may be artificially made b) 
ſpouting out Water, which by breaking aloft 
catter into Drops, and fall like Rain; for the Sun 
on theſe Drops certainly cauſes the Bow to ape 
to an Eye duly poſited to the artificial Rain, 7 
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the Sun. And hence it is now agreed, that this 
Bow is made by the Refraction of the Sun's Light 
in Drops of falling Rain. This was underſtood b 
ſome of the Ancients, and of late more fully diſ- 
covered, and explained, by Antonius de Dominis, 
A. Bp. of Spalato in Libro de Radiis viſus & lucis : 
printed at Venice, A. D. 1611. and written above 
20 Years before. He ſhews there, how the Inte- 
rior Bow is made in round Drops of Rain by a 
Refraction of the Sun's Light, and one Reflexion 
between them; and the Exterior by two Refracti- 
ons and two Sorts of Reflexions between them in 
each Drop of Water: And he proves his Explica- 
ions by Experiments made with a Phial full of 
Water; and with Globes of Glaſs filled with Wa- 
ter, and placed in the Sun, to make the Colours of 
he rwo Bows appear in them, The fame Expli- 
ation Des Cartes hath purſued in his Meteors, and 
ended that of the — Bow. Bur fince 
hey underſtood not the true Origin of Colours, 
rs neceflary to purſue it here a little further. 


made, let a Dro 


Rain or any other Spherical 
Tranſparent 


be repreſented by the Sphere 


TE OE EO 


nfo deſcribed with the Centre c, and Radius 
u, and let 4 n be one of the Sun's Rays incidenr 


upon ir at , and thence refracted to F; where let 


it either go our of the Sphere by refraction to- 
wards u, or be to g; and at g let it ei- 
the go an Refraction a 228 — to 

; and at 1 y on rowards s, 


cutting the 


Vol. II. 


For underſtan ing therefore how the Bow ef 
0 


of Refrangibility, em 
c in di 4 


Rayin y: Produce 4 and g I and 


till they meet in æ; and on à x and nf let fall the 
Perpendiculars e d and ce; and produce c d till it 
fallson the Circumferenck at I; parallel to the In- 
cident Ray draw the Diameter 14, and let the 
Line of Incidence out of Air into Water be to the 
Line of Refraction, as- to r. Now if = ſup- 
ſe the Point of Incidence u, to move from the 
oint & continually till it come to i, the Arch f 
will firſt increale and then decreaſe, and fo will 
the Angle 4 x r, which the Rays « u and g r con- 
rain: And the Arch 37, and Angle a x7 will be 
biggeſt when ud is to cn as VI r is to 
Vzrrz in whi ene is to dn, as 27 10 1, 
Alſo the Angle ay , which the Rays 4 and bs 
contain, will fitſt decreaſe and then increaſe, and 
grow leſs, when u d is to n:: VII is to 
Vs rr: In which caſe na will be to n d:: as 3 to 
1, and ſo the Angle whi next emergent Rays, 
viz. y after 3 Reflexions, contains with the inci- 
dent Ray an, will come to is [tmit. when u d is to 
on:: as n and nend: a8 
4 r to i, and the Angle with the Ray next aſter the 
emergent, (5. e. the Ray emergent after 4 Reſlexi- 
ons) contains with the Incident Ray, will come 
to its Limit when 1d is tun:: as y/ 11=rr is 
to V 24; in which Caſe ne will be to z d:: as 
5r to 1; and ſo on infinitely: The Numbers 3, 8, 


— 


| 15 24, Se. being gathered by continual Addition 


the Terms of the Arithmetick Progreiſion 3, 5, 
7, 9, Se. The Truth of all which Mathematicians 
will eafily examine. 3 \ 

| Now it is to be obſerved, that as when the Suti 


comes to his Tropicks, the Days increaſe and de- 


creaſe bur a very little for a great while together ;; 
As. the 22 2 
es come to their Limits, vary their Quanti- 
ty bur very little for ſome Time together; and 
therefore a far greater Number of the Rays which 
fall upon all the Points n, in the Quadrant 6 /,” ſhall 
emerge in the Limits of theſe Angles, than in any 
other Inclinations. And tis to be obſerved far- 
ther, that the Rays which differ in Refrangibility 
will have different Limits of their Angles of Emer- 
ence, and conſequently according to their different 
moſt copiouſſy 
erent Angles, and being ſeparate from one 
another, a each in their proper Colours. And 
what theſe Angles are, may be eaſily gathered from 
the foregoing Theorem, by Computation. | 
For in the leaſt refrangible Rays the Sines i and v 
. Hh r wl be 
y putation ugle 4 xr 
found 42* 2 and the leaſt Angle 47 50* 37. And 
in the moſt refrangible Rays, the Sines 1 and 7, 
are log and $1 ; and thence by C ion the 
greateſt Angle ax will be found to be 40% 17; 
the Angle 4 5, 54* 7. 
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Suppoſing now then o be the Spectator's Eye, 
and, op a line drawn parallel to rhe Sun's Rays, 
and let 5 o e, pot, 5 og. 1 7 
46 17": 427 2“: 5o* 57, an 54" e 
I. and thefe Angles turned about their common 

de % ſhall with their other fides o e, of, 6g, 

and o h, deſcribe theVerges of 2 Rain-bows a fb e; 
and e h 4g: For ik e, 1 h, be Dtops placed any 

where in the Conical Superficies deſcribed by o e, 
of, o g, o h, and be illuminated by rhe Sun's Rays 

46, $f, 48, +6: The Angle $20 being equal ro 
155 gle poe = 40 17, ſhall be the greateſt 
Angle in which the moſt refrangible * cnn af. 

r one Reflexion be refraQted to the Eye: And 

17 755 all the Drops in the Line o e, ſſiall ſend 

e moſt refrangible Rays moſt copiouſly to the 

Eye, and thereby ftrike the Senſes with rhe deepeſt 
violet Colour in that Region, And in like manner 
the Angle s to being = to the Anglepor=4r 2 
ſhall be che greateſt in which the leaſt tefrangible 
Rays after one Reflexion can 0 8 out of the 

Drops; and that theſe Rays (hill cothe moſt co- 

piouſly. to the Eye from the Drops ti the Line oF, 

and ſtrike he 5p with che dere Red Colour i 
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Senſe with the deepeſt Red in that Region. | 
the Angle ho being equal to po b = 54* 71 
be the leaſt Angle in which rhe moſt refrangt 


{Rays, after 2 Reflexions n emerge out of 
Drops; and that thoſe Ray come moſt collli!* 
ouſly to the Eye from the rop>.in the Line 0h; | 
ſo ſtrike tlie Senſes with the deepeſt Violet in u r 


Region. And by the ſame Argument, the Dq 
in the Regions between g and , ſuall ſtrike | 
Senſes with the intermediate Colours, in the 
der which their Degrees of Refravgibiliry requi 
(i. e.) in the Progreſs from g-ro h, or from thei 
fide of the Bow to the outer, in this Order : Re 
Orange, Yellow, Green, Blue, Indico, Violet. A 
fince theſe 4 U ines o e, wh o g, o h, may be ſ 
ted any where in the above. mentioned Conical 
face, what is ſaid of the Props and Colour i 
theſe Lines is to be underſtood of the Drops u 
Colours every where in theſe Superficies. 

Thus ſhall there be made two Bows of Colo 
an interior and ſtronger; by one Reflexion in! 

rops, and th exterior and fainter by two; 

rhe Light becomes faintet by every Refferin 
Atid theif Coloijrs ſhall lie in 4 cortrary Ordet 
ohe another, Bowes borden 


ſes 

that Region. And' by the ſame Argument, tlie 
Rigs which have ieren Jegt bes of Refrar| 
gibllity, ſhall come_moſt copiouſly, ftom Dro 
between e and f, and fo ſtrike rhe Senſes with tlie 
intermediate Colours, in the Order which their 
Degrees of Refrangibility require: i. e, in the Pro- 
greſs from e to f, or from the Inſide of the Bow to 
the Outſide in this Order; Violet, Indico, Blue, 
Green, Yellow, Orange, Red. But the Violet by 
the Mixture of the white Light of the Clouds, 
will appear faint, and incline to a Purple. 

Again, the Angle sgo being equal to th 


e Angle | 


g, ot 30 51', ſhall be the leaſt Antzle in which | decreaſed by half a Degree. 


the then /eaft refrangible Rays can, after 2 Refle- 


xions, emerge our of the Drops; and that the leaſt | confirmed, by the known Experiment of hangil 
refrangible Rays ſhall come moſt copiouſly to rhe | up in the Sun-ſh ne a Glaſs-globe filled with We 
Eye from the Drops in the Line og, and ſtrike the| ter; and then viewing it in ſuch a Poſture, 7 


| 


p o F being 42* 2'; and the leaſt Semidiameteta 


the Red of boch Bow 
io rhe Spice” 3 F, which is between the Bo 
The Breadth of the interior Bow fo e, mealus 
A crofs the Coldufs thall be 1. 45, and the brew 
of the exterior g 0h, ſhall be 35 10%; and the l 
ſtance between g /, ſhall be 8. 355. The greatt 
Semidiameter of the innermoſt, (i. e.) the Af 


og being 50* 57%. Theſeare® 
ws, ſuppoſing the Sun to be! 
Point; but by the breadth of his Body, the bre 


the outermoſt 
Meaſures of the 


of the Bows will be increaſed, and their Diſta v : 
This Explication of the Rain-bow is yet fans A's 
tiich 

ult. 
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„ | ; RAY | 
| RATE of a Ship of War is its diſtinction as to 


Bigneſs and Capacity; and this is-ufually accoun- 
— by the Length and Breadrh of the Gun- deck, 


1 


the Rays which come from rhe Globe ro the Eye 
ay contain with the Sun's Rays an Angle of ei- 


her 42 or 50 Degrees: For if the Angle be about 
the Number of Tuns they contain, and the Num- 


| De the S tor ſuppoſe at o ( in 
2 Fig. ) ſhall ſee a full ed Colour in | ber of Men and Guns they carry. For ſuch Men 


he preced. | 
Mar fide of the Globe which is oppoſed to the Sun, of War as have their Gun-decks from 159 ro 174 


s is repreſented at . And if that Angle become | Feet in length, and from 44 to 30 Foot broad: 
( ſuppoſe by depreſſing the Globe to e) there | Thar contain from 1313 ro 1882 Tuns, that have 
ill appear other Colours, Yellow, Green and | from 706 to 800 Men, and carry from 96 to 110 
Mue ſuccelively, in the ſame fide of the Globe. Guns: We reckon of the Firſt Rate. 
zut if the Angle be made about 50 Degrees, ( as| Second Rate Ships, have their Gun-decks from 
ppoſe by litring up the Globe to g,) there will 1533 ro 165 Feet long; and from 41 ro 46 broad: 
ppear a red Colour in that fide of the Globe | Contain from 1086 to 1482 Tuns; and carry from 
hich is towards the Sun: And if the Angle be 524 to 640 Men, and from 84 to 90 Guns. 
hade greater, ( ſuppoſe by lifting up the Globe ro] Third Rates have their Gun-decks from 142 ro 
che Red will turn ſucceively to the other Co-| 158 Feet in length; from 37 to 42 Foot broad: 
urs, Vellow, Green, Blue, Sc. The ſame thing | They contain from 871 to 1262 Tuns; carry 
ay be done (as the Author tried) letting the Globe | from 389 ro 476 Men, and from 64 to 80 Guns. 
, and only raifing and deprefling rhe Eye, or| Fourth Rates are in length on the Gun-deck 
oving it ſo, as to make the Angle of a juſt Mag- from 118 ro 146 Foot, and from 29 to 38 broad: 
rude. | They contain from 448 ro 915 Tuns; carry from 
| 226 ro 346 Men; and from 48 to 60 Guns, 
RAINS : Our Seatrien call that Tract of the Sea] Fifth Rates have their Gun-decks from 100 to 
the Northwards of the Equator berw. . and 10| 120 Foot long, and from 29 to 31 Feet broad: 
grees of Latitude, and lying between the Me- Contain from 259 ro 542 Tuns; carry from 145 
lian of Cape Verde, and that of rhe Eaſtermoſt to 190 Men; and from 26 to 44 Guns. 
ands of the ſame Name, or of the Cape Verde | Sixth Rates have their Gun-decks from $7 to 
inds, they call this Tra# rhe Rains: Becauſe | 95 Feet long, and from 22 to 25 Feet broad: 
= re are almoſt continual Calms, conſtant Rains, | They contain from 152 to 23 6 Tuns; carry from 
Thunder and Lightning to a ſtrange Degree | 30 ro 110 Men, and from 16 ro 24 Guns. 
te; and the Winds, when they do ever blow | 
only ſmall uncertain Guſts, and ſhift about all Our New-built Ships are much larger, as well 
nd the Compals; ſo that Ships ate ſometimes | as better, than. the Old ones of the ſame Rute; and 
2 detained a long while, and can make bur very that is the Reaſon of the double Numbers all a- 
——_ * 0 long ; the larger of which expreſs the Proportions 
RANDEZVOUS, in a Military Senſe, is a of the New-builr Ships. 
ce appointed by the General of an Army, for | | 
the Forces to meet on a Day appointed ; ler] RATION, is now, in the Army, a word in uſe 
jar Weather, Oc. happen that will. for a certain Proportion of Ammunition- Bread or 
RANK, in a Military Senſe is the Order or Forrage diftribared to every Man in the Army, as 
ait Line made by the Soldiers of a Bartallion, or his Portion for ſuch a Time. 

adron drawn up fide by fide. Doubling of Ranks | RAVISHMENT de Garde was a Writ that 
putting rwo into one. formerly lay for the Guardian by Knights Service, 
RAPACIOUS Aninals, are in general ſuch as| or in Soccage, againſt him that took away from him 
e npon Prey: And tis g general Diviſion of Birds, the Body of his Ward. 
o ſuch as are Rupacious and Carnivorous, and 4 
h as are Frugivorous, The Characteriſtick notes] RAYS of Light with Regard to Opricks, are 
Birds of Prey are; that they have a great Head by Sir I/. Newton conſidered, as the laſt Parts of 
d a ſhort Neck, hooked; ſtrong and ſharp poin-| that wonderful Fluid ; and that as well ſuch as are 
d Beak and Talons, fitted for ravine and tearing | ſucceſſive in the ſame Lines as contemporary in ſe- 
Fleſh ; ſtrong and brawny Thighs for ftriking| vera! Lines : For tis manifeſt that Light conſiſts 
dw their Prey: A broad thick _ Tongue of Parts borh ſucceſſive and contemporary; be- 
te that of a humane Creatute ; 12 Fearhers in| cauſe in the ſame place you may ſtop that which 
eir Train; and 24 flag Feathers in each Wing. comes one moment, and ler paſs that which comes 
he two * or blind Guts, are always] preſently after, and in the ſame Time you may 
ry ſhort; They have a Membr4hious Stomach,| ftop it in any one place, and let it pals in an- 
id not a Muſeulous one or a Gizard, ſuch as other. Wherefore the leaſt Light, or part of Light, 
ifds have that live on Grain: They are very | which may be ſtopt alone without the reſt of the 


DIP arp-fighred, and are not Gregarious, but Solitary Light; or propagated alone, or do or ſuffer any 
ard tterally ſpeaking, though Vultures will fly 30 thing alone, which the reſt of the Light dorh not, 
0 in a Company. . _ | or ſuffers not, he calls a Ray of Light. 

11 RAPHA, in Anatomy, is a Ridge or Line which | The Mathematicians indeed uſually conſider the 
ode "is along the Under- ſide of the Penis, and reach-| Rays of Light to be Lines reaching from the lumi- 
te P's from the Frenum to the Aris, divides the nous Body to that Illuminated; which were juſt if 


crotum and Perinæum in two. This line is not Light were propagared in an Inſtant, as ſome have 

Eu cut in the Grand Operation of curring for ſuppoſed: But the Obſervations of the Eclipſes of 

he Stone, becauſe tis both hatder than the Reſt | Jupiters Satellites made firſt by Mr. Romer, do | 

r the Skin there-abours, and alſo becauſe you | ſhew that tis propagated in Time, and in particu- | 

| ut then cur upon the Interſtices of the Muſcles, | lar that it rakes up about 7 Minutes in moving | 

Hich will make the Re · union the more diffi-| from the Sun to the Eacth. | | 
| | | 


ult. 
Tha 
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The incomparable Sir J. Newton in his Opt. 
Book 2. Part 3. p. 65. After having premiſed p. 50. 
that thoſe Surfaces of tranſparent Bodies reflect the 
greateſt Quantity of Light, which have the grea- 
teſt Refracting Power; and alſo that in the Con- 
fines of equally refracting Mediums there is no 
Reflexion; and at pag. 45. That the Tranſparent 
parts of Bodies according to their ſeveral Sizes 
muſt reflect Rays of one Colour, and traſmit thoſe 
of another on the ſame Greunds, that thin Plates 
or Bubbles do tranſmit or reflect thoſe Rays; 
— == rg * the ous —— all their 
ours: in his Eighth Propoſition to enquire 

into the Cauſe of the Rays of Lights bein reflect- 
ed, and he ſhews that the Cauſe of Reflexion is 
nos the impinging of Light on the ſolid or imper- 
vious Parts of Bodies as hath commonly been be- 
lieved as appears from the following Conſiderati- 


(4) Where 2 Glaſſes touch one another, x, þ 
ſhews in the firſt Obſervarion, there is no {; 
Reflexion. yet why ſhould nor the Rays of [ig 
impinge on the Parts of Glaſs, as much whengy 
riguous to other Glaſs, as when ſo to Air > 

(5) When the Top of a Bubble of Watet z 
Obſ. 17. ar laſt began ro grow very thin, they 
was ſo very little Light reflected from it, tha; 
appeared intenſely black; and yet round ahi 
where the Water was thicker, the Reflexion w 
1 as to make the Water to appear 0 
white. s 

Nor is it only at the leaſt Thickneſs of Bubhk 
and thin Plates that there is no manifeſt Reflexig 
but at many others continually greater and gream 
For he found (in Obſer. 13.) that Rays of the ſaw 
Colour were by turns tranſmitted at one Thid 
neſs, and reflected at another, for an indeterming 


| ons. Number of Succeſſions; and yet in the Surface 
| h (1) That in the Paſſage of Light out of Glaſs| rhe thinned Body, where it is of any one Thi 
3 into Air, there is a Reflexion as ftrong as in its] neſs, there are as many Parts for the Rays to i 
Paſſage our of Air into Glaſs, and rather ſome- | pinge on, as where it is of any other Thickneſ, 
thing ſtronger, and much ftronger than in its Paſ- | (6) If Reflexion were cauſed by the Pam 
ſage our of Glaſs into Water: And it ſeems nor { refleting Bodies, it would be impoſſible for th 
robable that Air ſhould have more reflecting | Plates or Bubbles at rhe ſame place to reflec 1 
arts than Water er Glaſs. But if that could be Rays of one Colour and tranſmit thoſe of anothy 
ſuppoſed it would not do, becauſe the Reflexion is |as by the 13 and 15 Obſervations tis plain th 
as ſtrong or ſtronger when the Air is drawn away | do: For it is not to be imagined that at one Pla 
from the Glaſs (as ſuppoſe in the exhauſted Re- | the Rays which (for Inſtance ) exhibit a Bi 
ceiver of Mr. Boyle's Air-pump) as when it is adja- | ſhould have the Fortune to daſh upon the Pan 
cent to it. and thoſe which exhibit a Red d fall upont 
(2) If Light in irs Paſſage from Glaſs to Air be | Pores of the Body: And then at another Plag 
incident more obliquely than at an Angle of 40 or 41 | where the Body is either a little thicker or thi 
gr. it is wholly reflected; bur if leſs obliguely, it is | ner; that on the contrary, the Blue ſhould fall; 
in a great Meaſure tranſmitted. Now it is not to be | its Pores, and the Red upon its Parts poliſhed. 
imagined that Light at one Degree of Obliqui (7) Were the Rays of Light reflected * in 
ſhould meet with Pores enough in the Air to tranſ-¶ pinging on the ſolid Parts of Bodies, their Ref 
mit the greateſt Part of it, and at another Degree | xions from theſe Bodies could not be fo 6 
of Obliquity ſnould meet with nothing but Parts _ are. For in poliſhing with Sand, Glaſs, Pu 
to reſtect it wholly ; eſpecially conſidering that in | or Iripoly ; it is not to be imagined that tha 
its Paſſage our of Air into Glaſs, how obliquely | Subſtances can by grating and fretting the Gli 
ſoever it falls, it finds Pores enough in the Glaſs 


bring all irs leaſt Particles to an accurate Poliſh, 
to tranſmit the greateſt Part of ir- If it be ſaid, | that all their Surfaces ſhall be truly plane or tm 
that ir is not reflected by the Air bur by the ur. | ſpherical, and lock all the ſame way, ſo as to 
moſt Superficial Parts of the Glaſs; there is ſtill ] ther ro compoſe one even Surface. The mals 
the ſame Difficulty : Beſides, that ſuch a Suppo-| indeed the Particles of theſe Subſtances are, ti 
ſition is un-intelligible, and will alſo appear to be 


ſmaller will the Scratches be, by which they cor 

falſe by applying Water behind ſome part of the | rinually fret and wear away the Glaſs untill it b 

Glaſs inſtead of Air. For ſo in a convenient Ob- poliſhed: But be they never ſo ſmall they at 

liquiry of the Rays, as ſuppoſe of 45 or 46 gr.] wear away the Glaſs no otherwiſe than by gratin 

*s at which they are all reflected where the Air is ad- and ſcratching it, and breaking off the Protubs 
jacent to the Glaſs, they ſhall be in a great Mea- 


rances ; and they poliſh it no otherwiſe than b 
ſure tranlmitted where the Water is adjacent to] bringing its roughneſs ro a very fine Grain, ſo ir r 
it: Which argues, that their Reflexion or Tranſ- | the Scratchings upon it become too ſmall to be 


miiſion depends on the Conſtitution of the Air and | fible. And then if Light were reflected by in 


Water behind the Glaſs, and not on the ſtriking of Pinging upon the ſolid Parts of the Glaſs, ir wows th 
the Rays upon the Parrs of the Glaſs. cattered as much by the moſt poliſhed Glals4 t 

(3) If che Colours made by a Priſm placed at by the rougheſt : Wherefore it remains a W ur 
the Entrance of a Beam of Light into a darkned | blem, how Glaſs poliſhed by frerring Subſtancs 


Room, be ſucceſſively caſt on a ſecond Priſm pla- | can reflect Light ſo regularly as it doth ; and th 
ced ar a greater Diſtance from the former, in | can't well be ſolved, unleſs the Reflexion of tit 
ſuch manner that they are all alike incident upon | Ray be effected, not by a ſingle Point of the r. 
it; the ſecond Priſm may be ſo enclined to the fledting Body, but by ſome Power of the Bod) 
Incident Rays, that thoſe which are of a blue Co- which is evenly diffuſed all over its Surface, and 
| four ſhall all be reflected by it, and yer thoſe of a | by which it acts upon the Ray without immediar 
red Colour pretty copiouſly tranſmitted. Now if contact, for that the Parts of Bodies do act a 
the Reflexion be cauſed by the Parts of Air and | Light at a diſtance, he ſhews in another F 
Glaſs, how comes the Blue, at the ſame Obliquit | ( See Light.) And if Light be reflected not by im. 
of Incidence, wholly to impinge on thoſe Parts ſo | pinging on the ſolid Parts of Bodies but by ſore 
as to be all reflected, and yer the Red find Pores | other Principle, tis probable that theſe Rays whid 
enough to be in a great Meaſure tranſmitted ? do impinge on the ſolid Parts of Bodies, re 
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#ed but ſtifled and laſt in the Bodies; for other- 


ue 
(ene Wie rwo Forts of Reflexions muſt be allowed. 
Lie could all the Rays be reflected which impinge 


the Internal Parts of Water or Chryſtal, theſe 
pſtances would rather have a cloudy, than a 
anſparent Colour. To make Bodies look black 
any of the Rays mult be ſtopt, rerained and loſt 
them, and ir ſeems not probable that any Rays 
n be ſtopt and ſtifled in them, which do not 
pinge on their. Parts. After this he ſhews in 
op. 9. That Bodies reflect and refra# Light by one 
4 the ſame Power variouſly exerciſed in various 
reumſtances ; as appears from ſeveral Confidera- 
ons. 1. Becauſe when Light goes our of Glaſs 
o Air, as obliquely as it can pollibly do, if its 
ally reflected; fon the Power of the Glaſs after 
hath refracted rhe Light as obli 

le, if the Incidence become fil more ohlique, 
omes too ſtrong to let any of its Rays go thro', 
d conſequently cauſe a Total ion. 2. Be- 


thin Plates of Glaſs for many Succeſſions, ac- 
rding as the Thickneſs of the Glaſs increaſes in 
ichmerical Progreſſion; for here the Thickneſs 
the Glaſs determines whether the Power by which 
/s afts upon Light, ſhall cauſe it to be reflected, 

rmir it to be tranſmitted. And, 3. Becauſe 
oe Surfaces of Tranſparent Bodies, which have 
greateſt refracting Power, reflect the greateſt 
antiry of Light, as was ſhewn in the firſt Pro- 
irion. 
nd in the Latin Edition of his Opticks rowards 
End, under the 21ſt Query, he ſhews that the 
ſe of Reflexion and Refraction both, is only rhe 
raction of the Parr of the Body acting upon the 
ys of Light ar a little diſtance, as t {s out 
or thro' the Surface of the” Glaſs. (See Light.) 
r as the Rays paſs out of Glaſs into a Vacuum 
y are always inflected towards the Glaſs ; and 
they fall on the Vacuum roo obliquely, they will 
urn again to the Glaſs, and be totally reflected. 
ow this Phænomenon can't be attributed ro the 
eſiſtance of the Vacuum, (which is nothing) bur 
uſt be attributed to ſome force in the Glaſs, 
hich reduces or draws back the Rays after they 
e gotten out of the Glaſs into the Vacuum. For 
the hinder Surface of the Glaſs be covered with 


ag gear Water, Oil, pellucid and liquid Honey, a 
rar lution of ſublimare, Ce. Then the Rays which 
tube tnerwiſe would have reflected, will paſs into that 


iquor. And this ſhews plainly that the Rays are 
dt reflected, till after they have paſs d the hinder 
rface of the Glaſs, or are beginning to go out of 
For if as they are going our, they fall into any 
the Liquors above-mentioned, they then go on 
the Courſe they were in before; becauſe the 
traction of the Glaſs is balanced, by the Attra- 
ion of the Parts of the Liquor. 


4 


Priſm or object Glaſs, juſt as if there were a hole 
thro' it. Sir If. Newt. Obſerv. 1. 4. and 8th. 
of Parr 1. Book 2. of his Opticks. pn 

It hath been diſcovered by that Excellent Da- 
niſh Aſtronomer, Mr. Romer; that tho the Moti- 
on of the Rays of Light coming from us to the 
Sun be amazingly (ſwift, yer it is by no means in- 
ſtantaneous. And the Velocity of that Morion may 
be thus determined, in the Figure annexed ; let the 
Circle HLKEFG repreſent the Earths Annual Orbit,. 
deſcribed by irs Revolution round the Sun, which 
ſuppoſe placed in 4. Let the Point B repreſent 
the Planet Jupiter, caſting a Shadow backwards 
towards thoſe Parts which lie behind him in re- 


uely as is poſ- 


uſe Light is alternately reflected and tranſmitted 


ing viſible. "Tis a 


ſpect to the Sun. Let the little Circle D RC de- 


idence be made ſtill more oblique, it becomes note the Orbit of any one of the Satellites of Ju- 


piter, revolving round that Planet placed in B. 
And ler the Chord G F be in length equal to the 
Semi- diameter of the Earth's Annual Orbit AE, or 
A H: As let alſo L K be, on the other hand, 
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All this ſuppoſed, tis plain that theſe Immerſion; 
of Fupiter's Satellites into his Shadow, and thoſe 
only which happen from their Conjunction to 
their Oppofition with that Planer, can be vifible 
to the Inhabitants of the Earth, which live within 
the Semi- citcle HG FE: And thole Emerſions out 
of his Shadow, and thoſe only which happen from 
the Satellites Oppoſition to their Conjunction with 
Jupiter again, can be viſible to ſuch as live under 
the Semi- circle HL KE Becauſe the Interpoſiti- 
on of the Body of Jupiter, hinders both from be- 
rent alſo, that an Obſerver 
placed in E, if the Motion of Light were inſtanta- 
neous, would ſee the Immerſion of à Satellite 
into the Shadow at the ſame Moment of abſolute 
Time, as another would do if placed in G; and 
it would be the ſame thing on the other fide with 


th And this appears yet plainer, by the Compreſſi- 
f 0? BW of two Priſms, or Object Glaſſes of a bg Te. 
: 1 (cope, together, when one is plain, and the other 
3od) BB lirtle Convex, for then they will neither exactly 
and uch, nor yet be at any conſiderable diſtance one 
lar ron another, as it may be not above the robe 
1 00 art of an Inch. 

lace, For then the Rays which ar paſſing out of the 
Rinder Surface of the firſt Glaſs would have been 
oe eflected and turn again to it; if the Diſtanee of 
hit ne 2* Glaſs had been conſiderable, will now all 
* eadily in that part, paſs through the Second | 


regard to the Points K and L. 


Bur 


„„ 2 


| reflected from Jupiter, ro move the Length of the 


tions ſeems to be much leſſened, for according to 


like Velocity of a Body projected, ) is like the 
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Bur if the Propagation of Light take up any ſen- | thoſe of the Satellites of Jupiter, later 
ſible Time, tis plain that the Obſervers poſited in | thoſe of Saturn's Satellites, lateſt of all. 
G and L, being nearer to Fupiter by an entire Semi- 
diameter of the Maznus Orbis, than thoſe in F, 
and KX; muſt needs lee the Immerſions and Emer- | Planers in the Heavens, are not their true andy 


fions a little ſooner than thoſe can do; and from 


the Space of Time which is proportionable to that | | 
Semi- diameter of the Earth's Annual Orbit, may 4. Suppoſing the Diſtance of the fixed Stars f; 
Eſtimation be made of the Velocity of the Rays of | us to be ſo immenſely great, as we have all it; 
Light; and ſo the thing is in Fact: For when ever] Reaſon in the World to conclude it to be; ang 
the Earth is in that Parr of irs Orbit which is | which the Diſtance of the Sun from us hardly be 
neareſt to Fupiter, the Immerſions of the Satellites] any ſenſible Proportion; tis plain that the 1; 
into his Shadow do anticipate the mean Time | of the fixed Stars cannot come to us in n 
which they ſhould happen in, according to Cal- | Hours, nor in many Days nor Weeks; perky 
culation ; as when the Earth is in the oppoſite | not in ſome Months Time. So that, as that B 


Parts of the Orbit, they do really appear later than 
by Calculation they ſhould do. And fo they will 
appear later to an Obſerver placed in F, than to 
one placed in G; and the Emerſions later to one in 
R. than to one in L: As Mr. Remer firſt found, and 
is now agreed on by all Aſtronomers. There was 
indeed ſome doubt about this matter ſtarted by 
Caſſini; but our Accurate Mr. Halley Savilian Pro- 
feſſor of Geometry at Oxford, hath cleared up all 
the Difficulty; and demonſtrated that this Pro. 
greſſive Motion 6 the Rays of Light, to ſuch a 
Diſtance, and in Mch a given Time, is abſolutely 
neceſſary to account for the Phenomena of the 
Eclipſes of the Satellites of Jupiter. And as to 
the Time, or with what determinate Velocity the 
Rays move, Mr. Romer judged that it required 
about Eleven Minutes of an Hour, for the Light 


Chord FG in the Figure above; or the Diſtance 
of the Semi-diameter of the Earths Annual Or- 
bit: But this, by Caſſmi's more accurate Obſerva- 


him it can't be above 7 Min. and 5 Seconds. Sup- 
pole then it be reckoned at 9 Minutes, which is 
the Medium berween Romer's Eleven, and Caſſini's | 
Seven. Then will the Motion of Light be ſo pro- 
digious ſwift, as to move about Eighty Millions of 
Miles in 9 Minutes: That is 8888888 Miles in a 
Minute; and 148148 Miles in a Second; and 
74074 Miles in a half Second, or while you can 
pronounce One, Two, diſtinctly. 

A Motion, tho' not inſtantaneous, as no one can 
be; yet ſo wonderfully ſwift, that the Motion of a 
Bullet from the Mouth of a Cannon, or (any ſuch 


creeping of a Snail, the Motion of the Leggs of the 
Ignavus, or the Imperceptible Pace of the Hand of 


Jet 36 


3. The apparent Places of the Sun, ang | 


ones at any Time of Obſervation. 


cellent Mathematician the Honourable Mr. B. 
Roberts, was once in Diſcourſe ſuggeſting to m 
if the Author of Nature ſhould pleaſe to angj 
late Syrius, or any other fixed Star; it might. 
3 Months Time before we ſhould mils him, 
find his Place Vacant in the Heavens, Nd 


REACTION : See Repulſe. 
REACTION ; The Naturaliſts ſay, that! 
action is directly contrary and equal ro Action e. 
Bodies. Or the mutual Actions of two Bod = 
ſtriking one againſt another are exactly equ 
but made with contrary Directions. Or yet 
other words by the Action and Reaction cf! 
dies one on another, there are produced equ 
Changes in each; and thoſe Changes are impreſe 
towards (directly) contrary Parts, or ways, 1 
will be beſt underſtood by Inſtances : For, wha 
ever Body preſſes or draws another, is eq 
2 or drawn by it again. If any one pref 

tone with his Finger, his Finger is as much pre 
by the Stone : If a Horſe by a Rope, &c. — 
Stone, the Horſe ſhall equally be drawn by th re 
Stone ; for the Rope being ſtretched both wa 
endeavours to relax it ſelf again, and by th 
means will draw the Horſe towards the Stone E( 
and will as much hinder the Progreſſion of th W 
Horſe, as it forwards the Proceſſion of the Stor 
If any Body lighting againſt another doth by E. 
force any way change its Motion; it ſelf will u rib 
dergo the ſame Change in its own proper Mom 
bur towards contrary Parts, from the Reatimd 
that Body, and the Equality of its mutual Pepe 
on. By theſe Actions are produced equal Chat 
ges, not indeed of the Velocities, but of the M dir 
ons of Bodies; (i. e. in ſuch Bodies as have 8p «cl 
Impediment any other way) for the Changes Mal! 


a Clock, when compared with it: Nay, the Mo-| their Velocities, being made towards contraf 2 L 


tion of the Earth ir ſelf in the Annual Orbit, 


which yet is pretty ſwift, ( iz. at the Rare of 3+ | are reciprocally proportional to the Bodies then 
Engliſh Miles in a Second) is not the Ten Thou-| (elves, i * 


ſandth part of the Velocity of the Rays of Light. 


genious Mr. FPhiſton deduces theſe Corollaries. 


Parts, ( becauſe the Morions are equally changel 


REAFFORESTED is uſed, where a Fort 


; hath been Diafforeſted and then made a Forelt 4 ter 
From which very ſurpriſing Propoſition, the In- | gain: As the Foreſt of Dean, by 20 Car. 2. 


REAP-Towel, or Rip-Towel, was formerly ut t 


Gratuity or Reward given to Cuſtomary T ene RE 


1. Thar the Eclipſes of the Sun, Moon, or Sa-] when they had Reaped their Lord's Corn. De 


tellites of Fupiter, do nor happen at the ſame Mo- 
ment of Time, that they appear to us to do. 


2. Thar the more remote any Planets are from | ſecond Line: this lies about 400 or 300 Yards - 
us, the longer will be the Diſtance between the | tant from the firſt Line, which is called the F® ight 
true and apparent Time of their Eclipſes: Thus, Line. Sometimes there is a Third, which is 
tho the Moon's Eclipſes will appear to us to be| the Reſerve Line. 


nearly at the ſame Time, at which they really 


REAR-Half-Files, are the 3 Hindermoſt Rams 


of a Barrallion when it is drawn vp 6 deep. eans 


REAR-Line of an Army encamped ; is # wr 


REAR-Rank, is the laſt Rank of a Barrallo 


nappen; yer thoſe of the Sun muſt appear later, | when draws up. 


REM 


REC 


SY 


ber in the Side of a Houle, 
ASONABLE-A1q, was a 


or Knights Service to marry his 
ake his Son Knight. 


certain Number of Years, &c. are expired. 
is ſee an Act both from 


ORober, 1683. by G. G. Leibnitz. 


nd of their own Authority, ro change any 


non; io deſtroy Deer in Parks, Coneys in 
ens, Doves in Dove Houſes, Fiſh in Ponds, 


ictuals, &c, See Ch: 1; Mar. 12. and 1. 


15. 
BELLUM in ſome of out Old Charters ſig- 
the ſame as a Rejoinder, Replication, or 
in a Court of Equity. | * 
CEIVER is commonly uſed in the Civil 
in an ill Senſe, for one that receives ſtolen 
s, and conceals them; but when annexed 
her words, tis uſed in a very good one; as 


CEIVER of the — 7 is an Officer 
receives the Money o uch as compound 
the Crown, upon an Original Writ fa i the 
rt of Chancery. There is alſo the | 
ECEIVER General of the / Dutchy of Lanca- 
which ga in all Fines, Forfeitures, Aſſeſ- 
ts, Sc. within that Dutchy. 
ECEPTACLE of the Chylz, was known and 
ribed by Bartholomeus Euſtachius many Years 
dre the Diſcovery of the Lacteal Veins, vid. 
Is Anatom. 5p. 47, 48. In living Bodies this 
eptacle is eaſily found, but with greater dif- 
ty in ſuch as are dead. Ir lies about the de- 
ding Trunk of the great Artery, between the 
ack and Emulgent Arteries, ſurrounded by ſe- 
al Lymphatick Glands, which are called Glan- 
e Lumbares, which diſcharge their Lympha into 
It appears to be only a large Bag formed by 
hy of the — Order of and 
ny Lymphæducts which open into it; it will 
tain about an Ounce of — imes in 
tes as well as in Men, ir is divided into two or 
r 
but t 8 of a 1 - nh. 
RECLINATION F Plane, is the Number 
Degrees which any Dial Plane lies or falls back- 
rd from the Zenith. This is found eaſily by the 
eans of long Rules, and a Quadrant; for having 
wn an Horizontal Line on the Plane, by a 
evel or Quadrant, and to it another Line at 
icht · angles, to which apply a Ruler ſo, chat 
e End of it may hang over or reach beyond tlie 
lane: Then will a Quadrant applied to the under 
dge of that Ruler, ſhew you the Degrees and 


| 


ASON or Ren, and, as ſome ſeem to write 
ore truly, Raiſing Pieces, are thoſe Pieces of 
ber which lie under the Beams on the Brick or 


Duty claimed by 
ord of Fee of his Tenants, holding in Soc- 
Daughter, or 


EBATE, is the Difference berween a certain 
tiry of Money, due at a certain Day, and 
preſent Value or Worth of it; or in other 
is, how much 4% a Man ought to pay, who 
ar the preſent, a Summ of Money nor due 


Equiry and a Ma- 
tical Calculus in the Acta Eruditorum Lipfie, 


BELLIOUS Aſembly, is a gathering toge- 
f Twelve or more Perſons, intending or go- 

ut ing or putting in Ure unlawful- 
Statutes, c. to deſtroy Encloſures, break } Du 
Banks of Fiſh-pends, &c. unlawfully to get 


from that Side of the Quadrant that is contiguous 
to the Edge of the Ruler. 7 f 75 
RECLUSE, is one that by reaſon of his qr 
her Order in Religion is ſnut up, and cannot ſtir 
out of a Cloyſter, c. See Littleron, Sect. 434. 
RECOGNITIO is the Impannel of a Jury or 
the Inqueſt of 12 or more legal Men, who were 
therefore called Recognirores, So, habere Recogni- 
tionem, was to have a Trial or Verdict of Jurors ; 
for Liberty of which a Fine was formerly paid to 
the King. Recognitio Nove Aſſiſe, is a new Trial. 
RECTA Dire#rix, is a Line in Conicks made 
by the mutual Interſection of the Vertical Plane, 
with the Plane of the Bale. De 14 Hire. 
RECTA Priſa Regis, was formerly a Right the 
King claimed of taking our of every Ship laden 
with Wines, One Butt or Pipe, before che Maſt, 
and Another behind it, as a Cuſtom or Duty due 
ro the Crown, K. Edw. 1. in his Charter of Pri- 
vileges to the Barons of the Cinque Ports, amon 
other things diſcharges them particularly from this 


RECT ATIO, was a word formerly uſed for a 
Claim of Right ; or an Appeal to the Law, for the 
Recovery of ſuch a Claimed Right. So alſo the 


0 | 
RECFITUDO was then uſed for a Right or 
Legal. Due; and Oblarions and Tithes were called 
Refitudines Dei. | | 
' RECTIFICATION of Curves. To what hath 
been ſaid on this Point under Re#ifying in Vol. 1. 
and under Cycloid in Vol. 2. twill be proper to 
add, what the ingenious Mr. Moivre advances in 
his Illuſtrious Specimens of the Ule and Advanta- 
ges of the Doctrine of Fluxions : he ſaith, 
that the Refification of Curve Lines will be ob- 
5 if — 2 8 Flux ion — the Curve 5 
a Hypothenuſe of a ngular Triangle, whoſe 
fides are the Fluxions of the Ordinate — 2 
But in the Expreiſion of this Hypothenuſe, care 
muſt be taken that only one of the Fluxions be 
remaining, as alſo only one of the indeterminate 
Quantities, viz. that whoſe Fluxion is retain d. 
Some Examples will render this clear. 26; 25S 
The right Sine C B bein 

given, to find the Arch A C. 
Let AB==x. CBA). OA 
Dr. CE che Fluxion of the 
Abſciſſe, ED the Fluxion of 
the Ordinate, CD the Fluxi- 
on of the Arch CA. From the 6 
Property of the Circle 2rx * 


— XX) whence 274 — 24 275 and here: 


rn Stacks of Corn, of to abate Rents or Prizes Word 


* 


fore x N. Bur CDs = 


» + xx=y + .'+ 


rx 


N 


therefore CD 


1 he Plane's Reclination; accounting 


— 


- 
— wi — 


— — 4 a _—— 8 2 * . — Fegacge 5 2 4 
021 IE OG = . = ——ůñ 2 


—— — 
. 
— 


— 


— —— — 
8 * 
* 


| A. to the ſame Denominator, and expunging| : 


yidosopoinoo .. TIER 


* Ly Wis ax, 


"REG 


—— — 


—  - 9 


R E C. 


#5. -57 be theown imo an mate Series, and 


the ſeveral Members of it be mitlciplied into 75, 
and then che flowing Quantity of each be raken, | 


we ſhall have the length of the Arch A C. After 


che ſame manner, giving the verſed Sine, che ſame 
Ateh may be found. For Ry 2 


bd above 12 24 = 399, we have y <= | 


1 xx, bat oh 1552 x # + 


a Of 
77 4 27 * * + xx 2 * 


——. 


4K 1 1 + OLE, 1 | 
— — | „that is, ( reducing 


rx — XX 


44 
contradictory NE ) , whence co 


" acts on ar & 


= 25 3 , and conſequently the lag of the 


| ———_— 


* 
# 
. 


Part — 


428 2% bay bent ben Gs b 5 | 


The Fluxion ;F .the Curve Lite is ſometimes 
more any fu nd by compari th the rwo fimilar 
Tiangles ED, CBO, fo Þ opderrion « atiſes, 


cb. CO: : We that cert Cc: r 


the Parabola, whoſe Aris is 


| The Curve of che 
Cycloid may be de- 
termin d by the ſame. 


k known = 


= dx — xx and therefore IH (=1, 


” . 


D cus 
— S = A * „ and 01 


, Var a Ve | $ Tal 


quently uA ee Thi c 
que may alſo. be very eaſily deduc d froy 
of 171 Tangent. For fine DU 


little of it, as IH, is always 

Chord AD, the Triangles IGH, Ae 
whence AB: AD: : GH: ne 
x: x, therefore IH = 4 dx x, 


— — — — 

' x | 8 * 

the help of che Flation IH alſo, we may i 
gate the Area of the Cycloid. The Fluxiond 


Area AEI, is the Rectangle EIG = drr = 


72 | 


Nee But the Fluxion of the Pa 


ABD is the ſame ; therefore the Area AEI an 
correſpondent Portion (of the Cheats} ABD, 
always equal. 


Ler AB be the Carve of 


AF, Parameter 4; let AE 
=x, EB SN, AB=7x, 


BD==x, DC=z, BC 


Method roo, Ler ALK 

be a Semi - Cycloid, 

whoſe generatin Wl. 

cle is ADL. 

any point as B in the 
Diamerer AL, draw 


the Circle in the point D; ebmpteaxthe Rectangle 


AEIB, and draw FH parallel to EI and infinitely , 

near do it, as alſo BlewtingFH in &, and the Curve Tn tk A vl 

| AKinH, Put AL = d. AB 3 x, GH e . 
«x. It is: known that the tigh : e | | 


is 12 
where equal to the Summ of t he Arch — 12 and the 


right Sine BD; whenee tis manifeſt, that the! 1 — and therefore eg ww +1 


Fluxion IG is alſo the Aggregate of the Fluxions ; 


be Parabola, being ax n we have ax=! 


. to the Baſe LK meeting the Peripheus of whence x = — but B Cy = BDs + cl 


. The Equation ex- | Ny ay 


prefling the Nature of the 


of the Arch AD and the right Sine BD. But 
the- Floxion of the Arch I 
Ke N 

d 
2 dx and the Fluxion of he right Sin of 
1 3—uj— — 


Vi we 
Bh will be found to be erg e 10 


* E + 1 1 now by his Err 


r be hve in a nn e 
a N 


ling AB will eat 
her, Ht ring 


n 4 6 Ae - d , | ; 5 * 
125 | 98 a elf 


e 


FN 4 


3 


Ic 


nl PaErgEE 


— — | 


* 
9— | — 


— 2 1 c 
B F 
1 „ 


— — 


; alſo bie, 42 % . Fas: 
74 . 
ie Fnion is 7 0/7 gi Bu Ba 


1 of 
s Court of queſts, in Vol, 11 

- REFINING ig the Are of '{eparkii 
Ae from Gold and Siluer, _ nl 
| four Ways, 54 


nee Eft. 
"7708 


a A | 


xreciour, (Equilarera)) | PE 4 
Jac: AB. rap maxi e The 1 Eel. of Fug - 2 9 2 . 
s Ab AE =, and its Ordinare EG 7 vide * Pag; by, Ce 
Menſuragion of 4 Surface deſerib u 7 th T: ö Ro 4 end Be or þ e 4 3.908 - 


ae Carve round, its Axis 5 we ate 10 
2 — Fluxion of it, a Cylindrick Super- 
cis * Altitude is the Fluxion of the Curve, 
e A foe the Axis is the Ordinate 


correlponding to that Fluxion. 
et Tr the Arch of. a 2 which tu pom 
ound oe he 8 — 8 | 


fare of the Arch v een = 


ih if wi aki Te 


1 , 6 


7 * 


— ä (— 
e . 


8 ee he t e nn by 
| / 14228 ( — the Ratio of th 
"ferdqcs 16 2hd Rites) ) we ſhall have > en 


dr whe Fluxion of the ſphericabSupetficies, 

aſequently ar Lebe it ele er 
RECTUM, . uſed formerly fob a Dal 
˖ ectum was a Trial or in com on 
q_ of Law: And Stare Naum, was | 

d ſtand Trial. 

REDUNDANT Hyperbols is one ſo called be- 
uſe it exceeds. Conical Sections, in the 
umber of its Hyperbolical Letze; being a = 
le Hyperbola with fox Ay ape ror N 


ur ves # 


aaa IK adit: 4 1 8 ware 
veral Miſcellany Treatiſes, in the keeping of the 
Queen's Rem cer in 124 1 it are the 


umber of the Hides of Land, in We, Th 

= . Se. See Bp, Nicho 
Librer x 

RED-ſeer, when a Piece of hon in a Siith's 

ire of wed ng otras Armen it will Red- 

ter, as they call it, that is, break or crack und 


Hammer, while ir hymen, orphan 
. ' Sorne dne ee 5 


'RE-Extent in the Law, 18 4 blend Exrend| the 


© 


REFECTORY was that Place in a . 
15 = wen Friars) Nuns, G ul y 

and Su 
REFERBNDARY, Reeder wes « Term 
led by Saxons as 4 
barters, for ſuch a Perſon as a 2 Ma er 1 * I 
A amongſt us before a han 


Fortis. 
8.159 N 


by Mercury. 


Some * 
yy Peter '3 
. 2 


4 * 
rb a tne the. gs 1 


Ke, l Engliſh, 


118 * 
liter, . weaker Wo ip 4 
holly ol a Mortar, they Fl 100 
.of 8 n put into dal ren _—_ 


inet: or more ; and at 
Iron Pot: To which fit a 
Head of Diftila- - 
tion for Chymical Oyls which mink ik a large 
Belly, branch asg ic {elf 5 8 Inchys from the Iron 
Pot, into 3 Branches; one Whereöf in the midſt, 
comes directly ſtraight forward, two other Late- 
ral ones come Obliquely :-A AA wb ich Branches 
are 4 of 5 Inches hollow in — and 5 or 6 
long. To theſe eee are fitted Glaſs, gon 


ee The Large and 4 


ar ts owes 4 Furnace, 2 


place. i 
2 Earth I 


the Midſt. * muſt be exceeding : 

ly ,vell Lied on with, Colcorh 25 s, Flour and 
Whites of peo on ge To this 7 Body is — 
laſs, of rhe — igure and Size, 


in order 8. alike a. Log till 0 come 6 7 

{$a nnd is an ary Gallon Glaſs. | 

Theſe Rows "of Glaſſes lie on Boards, E I 

from the Head ro the Receiver... Thei rwo Uppe ! 

2 , of Glaſs, Bodies heed; E ing 2 
+ JE the reſt Ordinary ute "tay: ſerve. 


3 by de of | 
2 for py ld Ce os Lon, one Liſs 5 
Nee esl doe, A 


mer do-w 
s A line Fopand te Break ene 
| . ou never or y 
5 np, but the Lowermoſt. 
> ing Diſh {tiled off, is put ico" 
15 4s adde of Fine Sil- 


De (whi r 
25 to eyery Por 0 oe which 5 
ih 4 hours, will x 3 6 

* make ir © for Parting, which is 


TE Tee GS hs ee for Wire; 
they ty only*Mele it in a Hind Furnace, 1 ns 


made on Lands or Tenement, ön 4 Complaint ed, into a large Tub of Water, that they 

made . emer Exveyt wit partially er. 1 TED 8 | 

ormed, Wen they firſt Fr Theſe * 
REE VE of a Churchity the Guardian of it; ; "or tak Apo L War _ 5 wo | 

he Church-Warden ; as Sbire- Reeve is the Shag int into a 18 Haſhion ds 7 

vr Guardian of a County ; and . the | Inches MER. 2 es are 
arcen of 8 FIN . r KG, . Charged wh 47 Bd of t, and 

has it ns ſer in a e Iron I 2 eber 4 


made under i ir; - 


and che Var 


Sand, and a G Charcoal Fir 
ayers N 


alſo run N If ſo bey take Glaſſes 1nd 
3 e 5 1 e, or 8 
(nes dine of ir into a w at 
ad be Meng 25 . . it 
e ove 


to che King or 8 
Vol. 


Arch AC may be caſily found 


Bb will be trad tobe 


RE C 


REC 


if rr — y be thrown into an infinite Series, and 


the ſeveral Members of it be multiplied into . 
and then the flowing Quantity of each be taken, 
we ſhall have the length of the Arch A C. After 
the ſame manner, giving the verſed Sine, the ſame 
Arch may be found. For reſuming the Equation 


found above 2 — 2xx = 2, we have y = 


* & x, but C D xx 1 57 44 + 

wy 

r XK Xx — 2rxxx + xxx * 

— - — Xx + 
3 


rr xx — 2rxxx + xx 
, that is, (reducing 


21 Xx — Xx 
all to the ſame Denominator, and expunging 
& x 
contradictory Terms ) , whence CD 
| zr x & & 


, and conſequently the length of the 


— 


— 
— 


VNrx - ux | 

from whar is ſaid 
already. "8 
The Fluxion of the Curve Line is ſometimes 
more eaſily found by comparing the two ſimilar 


Triangles CED, CBO, for this Proportion ariſes, 
CB: CO : : CD, chat is for the Circle 4/ 2rx— xx 
o 722 4. r * | | 


a 21 —xX 

; The Curve of the 
Cycloid may be de- 
vermin d by the ſame. 


F 


= dx — xx and therefore I Hs (10 


Vdx — xx, | { 
G Hs) = ddxx - dxxx; from whence 1 
| Ax = xx 
zo/ dl = os Ty 


d x x, and c 
Ve 
TT 

uently AI = 24 x =24/dx = 2AD. This 
cluſion may alſo be very eaſily deduc d fro 
known Property of the Tangent. For ſince 
little part of it, as IH, is always parallel u 
Chord AD, the Triangles IGH, ABD are (9 
whence AB: AD: : GH: IH, that is, æ: 


ay dx — xx 


x: x, therefore IH = * de dx 2 


Xx x 
the help of the Fluxion IH alſo, we may in 
gate the Area of the Cycloid. The Fluxiond 


Area AEl, is the Rectangle EIG = drr - 4 


— — 


f ay dx = 
49 dx — xx. But the Fluxion of the Pt 
ABD is the ſame ; therefore the Area AEI and 


correſpondent Portion (of the Circle) ABD, 
always equal. 


Ler AB be the Curve of 
the Parabola, whoſe Axis is 
AF, Parameter « ; let AE 
= x, EB, AB= x, 


B Dx, DC=z, BC 


Method roo, Ler ALK 
_ A. be a Semi - Cycloid, | 
| whole generating Cir- 
cle is ADL. — 

, any point as B in the 
| Diamerer AL, draw 

Bl parallel to the Baſe LK meeting the Peripheus of 
the Circle in the point D; compleat the Rectangle 
AEIB, and draw FH parallel to El and infinitely | 
near do it, as alſo Bl cutting FH in G, and the Curve | 


2 
bh | 


I 


AK in H. PurAL =4. AB (SEI) = x. GH= that is x =xx + 


x». It. is known that the right Line BG is every | 
where equal to the Summ of the Arch AD and the 
right Sine BD; whenee tis manifeſt, that the 
Fluxion IG is alſo the Aggregate of the Fluxions 
of the Arch AD and the right Sine BD. But 
the Fluxion of the Arch AD was found = 


14 x 

—— — 
1 
dx g xx 


and the Fluxion of the right Sine 


ar = 24 therefore IG |, 


ease 


Parabola, being a x = y y, we have ax=1) 
whence x = 25; bur B Cs = BDs + Cl 


s * 4 ; a 
4% + aayy, and therefore 2=y 4/ 4 + 
— 1 — — 


E 


F De 


1. The Equation ex- 
preiſing the Nature of the 


, 3 33 4 
J = — + Jy 
44 


— 


=7 122 


„ 4a be thrown into an 


Curve AB will eaſily be known. 
ther, that giving an Hyperbulical Space, 


If now by this Expreſſion ) 


aa 


——- — 
s 4 
* 


infinite Serics, # 
+4 | 


1 - fx, 
c I r 
>. 


alſo given, and vice verſa. For 16s 2 
} +4446, had conſequently 221 is che Space 


Fluxion is „ V + 4 44. But ſuch a 
; ory” no other than the Exteriour (Equilateral) 
tbola A B E G, whoſe Semi-axis AB a; 
V abſciſſe AE , and its Ordinate EG = x. 
For the Menſuration of 4 Surface deſcrib d by the 
onverſion of 4 Curve round. its Axis ; we are to 
"ame for the Fluxion of it, a Cylindrick Super- 
cies, whoſe Altitude is the Fluxion of the Curve, 


e IA 


\pplicate co ing to that Fluxion. Ex. gr. 
- AC be the Arch of a Circle, which cating 
ound the Axis AD, generates a ſpherical Super- 
cies, which we would meaſure. Now DC the 
luxion of the Arch is already found ro be = 
: | which if we multiply by the 1. 


r 


—— — 
UX—XX 


hery belonging to the Radius BC, that is, by 


c 


c | . 
Vir xx (putting — the Ratio of the 


1 3 
ircumference to the Radius) we ſhall have cx 
pr che Fluxion of the ſpherical Supetficies, and 
pnſequently that Superficies it (elf, is cx. 1 
RECTUM, was uſed formerly fot a Trial : 
ommune Rectum was a Trial ar Law; or in com- 
on Courſe of Law: And Stare ad Rectum, was 
o ſtand Trial. 
REDUNDANT Hyperbola is one ſo called, be- 
auſe ir exceeds the Conical Sections, in the 
{lumber of its Hyperbolical Legs; being a Tri- 
le Hyperbola with fix Hyperbolical Legs: See 
urves. 0 


# 


RED-Book, of the Exchequer is a M. S. Vol. of 
everal Miſcellany Treatiſes, in the keeping of the 
Queen's Remembrancer in thar Office; in ir are the 
umber of the Hides of Land, in many Coun- 
ies, before the Conqueſt, Sc. See Bp, Nicholſon's 
iſt. Library, | ä 3 
RED-ſeer, when a Piece of Iron in a Smith's 
ire of his Forge is heated too much, ir will Red- 
eer, as they call it, that is, break or crack under 
he Hammer, while it is working between hot and 
old. Some call this Red-ſhire, * 


RE-Extent in the Law, is a Second Extend 
ade on Lands or Tenements, on a Complaint 
ade that the former Extent was partially per- 
formed. : 

REEVE of a Church is the Guardian of it; or 
the Church-Warden ; as Shire-Reeve is the Sheriff, 
or Guardian of a County ; and Port-Reeve the 
Warden of a Port, or Haven. 


REFECTORY was that Place in 4 Monaſtety 
where the Monks, Friars, Nuns, Ce. uſually Di- 
ned and Supped, 

REFERENDARY, Referendarius, was a Term 
[ed by the Old Saxons, as appears by Grants and 
harters, for ſuch a Perſon as a Maſter of Requeſt 
was to the King or Queen, amongſt us before the 


uud whoſe diſtance from the Axis is the Ordinate | *aK 


in 4 hours, will purge it 


\ 
R E F R E F « 
Court of Requeſts was taken away by a 657. Car. i. 


See Court of Requeſts, in Vol. 1; 


REFINING is the Art of ſepariting all other | 
ies from Gold and Silver, and this is perform- 
d four Ways. | 


The. End of Refining is the Separation of 
all other Bodies from Gold and Silver, which 
is rmed 4 ways, viz. by Parting ; by the 
Teſt ; by the 4 Furnace or the Sweep; and 
by Mercury. 1. Parting is done with the Aqua- 
fortis, Some Refiners, ro make the Aqua-fortis, 

ike Salt Peter 3 pound, and Dantzick ö not En- 
gliſh ) Vitrio] 2 Fe. (for the Engliſh Vitriol 
makes a weaker Water, and Dirty Colour'd Ver- 
diter, and wholly ſpoils it.) After they are well 
Bruiſed and Mixed in a Mortar, they Diſtil 109 
pound of the Materials, put into a Caſt-Iron Por, 
after this manner. YN 

_ Build a Furnace 2 Yards high or more; and at 
the top place in your Iron Por: To which fir a 
Head of Earth, like the Head of a large Diſtila- 
tion for Chymical Oyls, Which muſt have a large 
Belly, branching ir ſelf out 8 Iuches from the Iron 
Pot, into 3 Branches; one whereof in the midſt, 
comes directly ſtraight forward, two other Late- 
ral ones come Obliquely : All which Branches 
are 4 or 5 Inches hollow in Diameter, and 5 or 6 
long. To theſe Branches are fitted Glaſs. Bodies, 
Narrow and Hollow at both Ends, Large and 
Globous ip the Midſt. Theſe muſt be exceeding- 
ly ,well Luted on with, Colcothar, Rags, Flour and 
Whites of Eggs. To this firſt Glaſs Body is Luted 
on another Glaſs, of the ſame Figure and Size, 
and in order 8. alike in all, till they come to the 
Receiver, which is an Ordinary Gallon Glaſs, All 
Theſe Rows of Glaſſes lie on Boards, ſhelving 
from the Head to the Receiver. The rwo Upper 
Receivers of Glaſs Bodies need Exceeding good 
Luting, for the reſt Ordinary Lute will ſerve. 
The Lute is made of good Lome, ſome Horſes 
dung, and a little Colcothar; although the two for- 
mer do well. 

A little Fire and that of Newcaſt/e-Coals does the 
Work. And you need never Break or Unlute any 
of rhe Receivers, but the Lowermoſt. 

The Aqua-fortis being Diſtilled off, is put into a 
large Earthen Pot, and there is added of Fine Sil- 
ver, one or two Penny weight (which is called Fi- 
xes) to eyery Pound of Aqua-fortis, which with- 
m all Dirt and Impu- 
2 and make it fit for Parting, which is thus 

ne. | 

If their Silver Gilt be Fine enough for Wire; 
they only Melt it in a Wind Furnace, and Caſt it, 
Melted, into a large Tub of Water, that they may 
have it in ſmall Pieces ; bur if it be bur Standard, 
they firſt Fine ir on the Teſt. Theſe ſmall Pieces 
taken from the Water, being well Dryed, are put 
into a Glaſs Taper-faſhion'd, a Foor High, and 7 
Inches at the Bottom; and then the _ are 
Charged with Agua: fortis About 2 thirds of it, and 
ſer in a Range of Iron covered 2 Inches deep with 
Sand, and a Gentle Charcoal. Fire is made under it. 

Small Bubbles will ſoon ariſe, and the Water 
alſo run over. If ſo they rake the Glaſſes, and 
hold them till it doth Deferveſcere, or elle pout 
out ſome of ir into a Veſſel which is ar Hand. 
If Lead be Mixed with it, they cannot keep it 


from Running over. 
| 50 When 


W ee WE ee Wes. 


— — 2 ore wetter tr oo are, er re 


9 —— ae aA 


e ® 


| Black Dire a the be 


and Pitch ( for otherwiſe the Fatty would eat 


and Half 7 more thick. Into which Bowls they 


| 2 


they gather very little of the Silver; bo Larter | rheir 


the Verditer be made; which being raktn our, is 


of it be 14 Tnches long 5 and ſo 9 higevany In 


comes very cloſe und ſmooth at 1 The Top. 


2 fall Channel in chat End, Which is moſt. re- 


3 


— 


A E F 


"When oe Wan hath been ohee Obel Tom 
this Ebullition, it will Riſe no more. 

5 — 8 of che Water, | manifeſterh the 

72 Co contained i in i 

he a Boil over, 'ewill Ptetrart the 
K „ and Wood. 

They commonly let it ftand a Night on the 
Iron-Ratipe, with 2 gentle Heat —— it, and in 
che More: ſoftly pour off the Haier inipregna 
ted with all the Silver ; all the Gold fog waa ike 


which bein 
out is put into Gall radi es, ao Marr aver 
the Sand with their Conddit Water for an hour, and 


MC... 


more from the B. — ore 
25 om. <Biſor he Deetrob W the 0 
ter o& the Teſt, where tis nor aboye half an kg 


N he Teſt thus made, is ſer Anneali 24 
and then tis ſet in 4 Chiventy a Yard High, 
almoſt to the Noſe of a great Pair of 
lows ; and then therein is pur the Silver, Wu 
beitig * all over wirh Billers of Berked 04, 
Ft 1 4 and 8 


then the Water poured off. This is 

6 times, to Separg#e the Sali from the 9 5 2 
is now fit to be melred, and caft into Ingote. 
To regain the Silver, they have R 


Waſhing , lined within with meſted 


Bow! ) co- 


Wood, and penetrate the fides of the 
6 wide, 


vered with Copper Plates 16. Inches long 


ſtore of Warer (the more, the betrer 
ter) and then che Silver Mater, which 
working on the ſofter Meral of Copper, leaves all | che 
the Silver in moſt ſine Sand at Bottom, and 
Sides of rhe way = and Plates o Copper; which 
1 out, is Waſhed, Dryed an Melred =1* 


If any Braſs or Shroffe Meral be in the Pilres m 


ih the cee ga poured off froth the 8 
1th the Copper-w - 
ver, and. — 2 is made chus. They] be 
put into a Tub a Hundred Pound weight of bi. 
ting, and thereon _ Copper-warer, and tit 
them rogerher ev , for ſome Haar: ws 
ther. And wien Wer grows pal they 
take ir out, and ſet by for farther Ule, and pour j 
on more of the Green Water ; and ſo dame till 


laid on large Pieces af Chalk in the $4, lll it be 


dry for the Market. 
The Water mention d to be taken from the Ver- 
liter, is Jer into a Copper, and fled rill ire 


to the Thickneſs of Water-Gthb! now ris 
ly conſiſting of $1lt-Petes reduced, i 
rit of Vitriol being e with 

Verditer,) a Dit L hereof ak 

the other Materials, for 49 


Copper flew 
t into 
ha-fottis, is Re- diſtil- 
led, and makes a Double- Water, atmo Twice as 
good as that without it. | 
2. By the Teft, all Metal: are nab from 


Silver, except Gold, becauſe they ſwim d ver it, 
when they are all melfed together. 

' The Teft is thus made, They have an Iren 
Mould, Oval, and two Inches Deep. At the Bot- 
rom hereof are 3 Arches of Iron, ſet ar Equal 
Diftances, 2.Fingers wide, if the great Diameter 


ry whey fill 
itened — 


15 Some uſe Cakes 


Greater or Leſfer Teſts This Ca 
with fine Powder of Bone 
Lixivium, made with Soap- 

of Pot-Aſbes, ot other Aſhes well * 8 
ſo preſſed welf together with a Muller, tha Ade 

is left above, a Cavity in the Midſt of it, to con- 
rain the melted "Silver. This C4vity is made grea- a 


teſt in'rhe Middle; for the Bone-Aſbes come up 
parallel ro rhe Circumference of the Mould ; only 


1 Joer towards the fore-mention'd S15#; and oh 


Ck — er cal yy Soap of Meral] firſt 1 pa Q 

melts dow with the ilver, 2 

and Cepper ſwim at the Top, 1 898910 
ſe Motion the la 


Nef Iron drawn along meer wore 


u [ſtirring all the Metal, that rhe Imparer may th 
better riſe ; and by continuing this Court bh 


ration is mate i in 2 or 3 Hours; 


The grearſt part, of the Lead flies ang 1 
Smoak, 
If the Lead be gone befo re, all the Copper, tw 


riſe in ſmall R ery Bubbles ; and 1 


0 

al Drives, muſt add more | 

= of the Nan drives the Higher — 
5 the "Ty, and Pen 41 


"Wie 1 Sie is flly Fined, r 
ey take d 


8 nd let it C Nel hs In het Cooling, the $i 


el ende from the Middle, ſpring u 
2 mall Rayg and . ber If . bk 


0 which it Twill i 
be” that; * ed, pring i 


| A good Te 1 will ive rwo or three Fring. 

So ſoon as the Silver will hold togethet, fl 
take ir our of rhe Teſt, and beat ir on an 4 
tO a round Figure, for the Aelring-Per ; whid 
ing ſer in a Wind-Furnace, ſurrounded wit 
Coal, and covered with an Tren Cap chat no Ch 
e 7 . 

any s or Filth he in Pa, t 
throw in ſome Tinea, which wrote Driſt 
gether, that ir may be ſeparated from ir. 
Theſe Melting- Pots are never Burned, but 
Drei, and laſt : whole Dq, if they be not 
rb 8 bur if they once Go, they il 


BY 45 eee all ſom d 
etal 


3 are ſeparated from Cinders, of meli 
ots, Teſts, Brick, and all other harder Bodies 
which muſt be fi bearen into {mall Pieces wit 


Hammer on an Tron-Plate, © 

Thoſe which ftick bur ſuperficially w the $ 
ver, they Waſb off = ; they have a Wood 
round Instrument 2 Poor wide, ſomewhat bol 
in the Middle, with a Handle on each fide. 0 
this they put the Materials, and hold them in! 
Tub of Water below the Surface, and ſo wait 
it to and fro, all the lig beer and looſer matter i 
ſeparated from the Metal. 

The Furnace is 6 feet High, 4 feet Wide, 1 
2 feet Thick, made of Brick; having a, Hole ine 
-| Midft, at the Top 8 Inches over, growing Nat 
rower towards the Bottom of it, where on : 
Fore-parr, it ends in a ſmall Hole, efivironed#" 
i- circle of Iron, to keep the Molten Mer 
About rhe Middle of e Back, there is * 
Hole to receive the of a great Pair of 


* ; Whet 


RA o n 
—— Tai — Clan lim nd in the dive Ano e reflected 
d Hot, they throw two or three Shovels of Coal, Dial be alſo made by help 6f any Point found in 
o one 1 che fore · mention d Stuff, and ſo pro- the reſſected Axis. 

2ed during the whole Work, which, continues | And in regard the reflected Axis for the moſt 
hree Days * Nights, without Intermiſſion. Af- part will fall above the Horizon of the Offaſs wich- 
Eight or Ten Haurs the Metal begins to run; jour the Window, ſo that no Point there can be fix- 
nd when the Receiver below is pretty full ; therefote a Point muſt be found in the ſaid re- 
ade ir out, with an Iron-Lagle, and caſt K | Axis continued below the Horizontal of the 
ws in Cavities, or Forms, made with 4ſbes, Jfaid Glaſs, until ir touch the Ground or Floor of 
They frequently ſtop the Paſſage-· bole with Cin-· che Room in ſome part of the Meridian formerly 
5 to keep in the Heat; and when they think, a [drawn, which Point will be the Point in the re- 
NM ——— Wn they Unſtop the e 


the Stuff be hard to Flux, they throw in| | 

eg ( ( which is been of ven) ro give it | Centre of the fail Glaſs, m ae the ot 
thereof in the Meridian formerly drawn below | 

A Make blue Smack, proctetls from the Fur- [che ſaid Glaſs, until the ſaid reverſed Axis be de- 

„and all By- ſtanders put on the Colour of Dead ed below the Horizon, as the direct Axis was 


elevated above the Horizon, which may be done 
To get the Silver from thoſe, Merds, and to Re- y aj ate or Edge of a Quadrant to the 
ne their Copper from the Litha nn 0 8 the End thereof to and fro in 
zo other Art of the Toft. the ſaid Meridian, until the Thred with % Plum- - 
4. By ee Paget f Gold and Silver met cur che ſame ree as the Pole is above the 
erde from Duſt, 4. 80 is Duſt is put into Horizontal Glaſs, and then that Point where the 
Hand-Mill with ce and being .conti- End of the Thred / touchetlſi the 
ally Turned upon and the Bra, a Am- the Floor or Wall of the Room, e Pint in the 
ama is made Day chem, and Fair Wear poured 1 reverſed Axis fought 
Z ited e eue fought fog, 
r N Glaſs by reaſon of the jetting of the Window 
This amalgame pur put into an Iron, a Bolt- or other impediment, that Point, in the m_ 
Fire, having à long uri Axis may be found by a Line parallel ity thetet 
gt e your wo which is fitted a Receiver, Fire jfixing one of it on the Glaſs, and oe other 
ll off che Mercxry into the Receiger, and the End in the idian, rene te her 7 
— 0 ] ͤLL „. ee frm hat 
| a e 
re of deſcribing ocher End of the Lach: ſo if the ſame Di 
ation, or [ſer from that Paint backward in the Meri + pac 
nn and al 1 of Dials ; | he Floor, as is the Lath, 4 an will be fonnd 
* diegiy I 2 215 ha nod u 4 Pe the reflect 
ome to y, but 7 us a Point ml re- 
le& ink Surface ; ; as ſappole . is not hard, by help whereof and 
— laced" 68, the Bowe | the Horizontal Dial, EN weflected Hours P 
8 the lines on any Ceiling or W it never ſo con- | 
Stool Aa i or other conve- cave, or convex. 
nie place: And this may de done either by a; To do which : Firſt now. thar Wl Srnight Lines 
Glais placed Boreal, eee 2 projection on any Plane, do glways repre- 


ian either on 


Room, 


ne Horizon. ſent great Gireles in the Sphere, ſu are all the 
1. If the Su placed e Wa may, Hour - lines. 
dy che following Method, upon £4 ho Place — nere of chis Horizontal the 
g of a Room, where that laſs, the Hour-lines of tlie ſaid 
oor of Light, tne rue HI Fa 4 Dial & — oe and rhe Meridian of the 
ho” the Surface be __ 10 4 45 * Word. © may be dane by Plumb- lines let 
Concave, or 28 fall from — Meridian on the Ceiling: Then fixt 


„Fir, draw u eee End of a Thread or Silk in the ſaid Centre of 
La-| the Dialor Glaſs, and draw it directly over any * 
Hour - line on the Dial which you intend to draw © 
ben FTF r and there let one 
= N en * E or by hold or faſten that Thread with a ſmall Nail? 
knowing he rr 8 may be Then in the Point formerly found on the tever · 
Dres es dr U. Floor, and jfed Axis on the Floor, fix another Thread there 
Wale of the Ram: 3 r 
tre of the Glaſs t pany y be in the crue Meridian · then take that and make it juſt touch the 
circle of the World : For if right Lines were ex- Thread (© on the Hour. line of the Horigonti Dial 
rended We of the laid Glals by any | extended) in any Point theteof, it matters nor 
Point, thuugh elevated in any of thoſe Lines ſo} where-abours, and mark where the End of that 
D tr in the Meridian-circle me for 2 9 20 there 
0 ar or Point. 
Now all reflective Dialling is perforthed from move. the lame Thread higher or 
5 neiple in Opricky, — That the Angle Wars ar pleaſure, till it, as formerly, touch the ſaid \ 
e rot . e And fame Hour-thread, and mark mark agoin where-abaurs 
207 of a dars end Wal orClin, . 


9 . , 
* * ; 


EZ SK $5 


Lo 
» 


X SEgEgSETSSTE 


fore faſten the ogjer Enid of the Thread, 15 alT 
the 
+ Room, but ſo that the ſaid an” as may lie juſt on 


| - that ſaidreflected Hour-lige will be allo 


marking in the Meridian 


\ 
* 


2 — and i is the reflected Wir 


NEF 


allo roucherh. In like mi a more 
Points ar pleaſure, but any two will be ſufficient | 


for rhe projecting or drawing any Hour-line. on | Lige, 


A Plane, how irregular ſoever. For if you move 
read and alſo your Eye to and fro, until you 
belle the ſaid Thread directly between your Eye 
and the Points formerly found, you may project 
thereby as many Points as you pleaſe at every An- 
we 9 Wall or Ceiling, whereby the reflected 
r-line may be exactly dawn. 

Again, in like manner remove tile ſaid Thread 
faſtned in the Centre of the Horizontal Dial, 
(vbhich alſo is the Centre of the Glaſs) on uy 
other Hour-line deſired to be drawn, and 147. 


ſmall Nail, or o iſe at the further Side © 
the Hour-line | 
zontal Dial. 
faſtened, in the Point on&he' 
bring ig go touch rhe Thread o line 
any pat thereof, and mark where the End of chat 
Thread toucheth the ſaid Wall or Ceiling: Then 
again as before) move the ſaid Thread ſo, as 
that ĩt only to the ſai Fhread of the Hour · line 
in any 1 thereof, and alſo mark where 
the End of that Thread —. the ſaid Wall or 
Ceiling- : there found two Points on the Wall 
or Ceiling, being in the reflected Hour - line deft 
red, by help of which two Points the whole Hour- 
line page drawn; for if (as before) a Thread 
be ſo ſituated, chat it may interpoſe en. the 
Eye and the ſaid two Points found, you may makes 


many Points at pleaſure, whereunto the | ſaid | 
Thread may allo interpoſe, which for more Con: 
vo may be made ar every Angle or bending |. 


all or Ceiling, be they never ſo many; 
80 — if Lines be grawn from Point to 00 


drawn. 


In like manner 2 Hour-lines drawn 


ſo;-that the Re Spot of the Sun from the 
ſaid | Horizontal,Glals ſituated in the ſaid Win- 
dow ( as before) ſhining amongſt the. ſaid re- 


flected Hour- lines drawn; on the, Walb or, ( Cei- co 

| ling, will exactly ſhew the Har. of the Day de: H 

Now if Lives be raw _ 921 45 

| ual to orizon o it 

will thew h__ ee r the Hori-} 
-ZOn, -. ' 2 1 . "2 


ropoſed to be drawn on he is in that Tro By ou 
hen ( as before ) take . Tel mark where the Eud of chat T 
. "to toucheth in 1 propoſed. + So ma an 


as Point to point formerly made in the ſaid 


Note that all | great Circles are right. 
are always 4 or projected from k ITE 


© 
. 


2. To draw the Tropi nel, Note, that all Pardlel: þ 
Declination are 2 Circles, and are Crick, 
q owe. . | 


"Pig. make or uke e e L 
Jof the Sun's Alticade foe each Hoot of th | 
calculated forghe Place of the Latitude 
_ the Sun is in either of the Tropicks. 

Thread fixed in the Centre of the 


and moving one End of it to and foo 

the Hour - line propoſed, 5 a ſaid Thread 

uns height in 3 
eſire to * 

read io eleyar 


anſwerable ro the 


like manner find @ ſeveral Point in each 
line for the Suns height in chat Tropick, 
a Line may he drawn on the Wall or Ceili a 


lines, which the Tropick defired. 

« In like manner may any Parallel of Dectinais 
be dra N: If chere be firſt calculated a Table « 
tho guns Altitude at of; the Da 


the rs 1 any Decl 8 Long 
may the 
place, e Paralits of the Length bf 1 


J Seng "Parallel; of Declination to any n. 


Kette Glaſs moſt eaſily, by he 4 Tri 
* firſt made on P e 5 3 


Fir the \Trigoti ro rel reflected rever Axis 
ſo. that the Centre of the. Trigon may d 
ts 1 1 45 ep the Equinoctial a 
tpendicular ro the ſaid Ari: 
hen e che fixed in the Centre of the 
laſs, and lay ir * either of the Tropicks, « 
other N Declination required, wich i 
Hazara on the aid T rigon, which Thread muſt be bn 
[ed ſo, chat the thereof may touch a 
— ine, ape on that Hough 
— Touch, the Thread being id on the (ane 
Parallel of Declination on the I n: In the lane 
Er l oint in each Hour- line. Laich, 


[he eb; by. ſe Points ſo found, Which wil 
ropi 
tion, as The Wwe Then 


* the Poin 


or other Parallel ng 
bun on the, 


10 dur the Equator. yr Tropicks on any Wall or 
-: Geiling to any Horizontal refleting Glaſs. *. N 


1. TD draw the refleRed EÆguator or Equ 
2 the Mall or ene which e 4 great 
ris, | | | 


"Take, the Tharad en 
Glass, and move the End thereof to and fro in the 
© Meridian-line 2 the Ceiling, until by help 
of A Quadrant the ſaid Thread be elevated equal 
to the — of the 8 ( 2 wh 
be always icular reve xis 

5 Where the end of that 
bat Point and the ſaid Me- 


Thread falls, then Ta 
ridianiline on the Ceilidg 
Line, which Line may be continued on any Plane 


deſred. xv $51 504 


» 4 


8% *; 


mark in what Point it cuts the Floor of the Room, 
wherein the End of a Thread is to be fixed: Fo 


erect a perpendicular |. 


To draw the. 15 e, on any Wall of ca 
ling to any Hen refleling Glaſs, Nis 
that all Ari re great Circles. TER 


iſt, find a eical-yin, 3 
Pet's or belo the Nadir 3 the Glaſs (u 
ſome called a Perpendicular or Plumb-. line 


ed Lat 


which Point 1 call the 2 


by a Point found in the reflected Axis of the He 
rixon the Azimuths may be drawn, as by a Po 
found in the reflected of the Eqvinodtia oe 
Hour-lines may be drawn. 
Them on Paſt-board or o 
Points of che Compaſs or 0 


the Centre thereof in the Centre of t 


— a Loy 


— 


1 
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of each Wire be exactly Horizontal with the Centre 
areful to place it Horizontal. | of the Glaſs, which may be tried by a Quadrant: 
Then take the Thread fixed in the place of the Then I tie a String or Thread croſs the Koom, in 
laſs, and draw it over any Azimuth, which is| ſuch a Sort that I may from moſt part of the. Thread 
red to be drawn, and at the further fide of the] ſee the reflecting Glaſs, and therein the ſaid Hori- 
oom faſten that Thread with a ſmall Nail as it] zontal Thread without the Room: Then on the 
12s in drawing the reflected Hour-lines: Then] ſaid Thread croſs the Room, I tie a flipping Knot 
Le the Thread whoſe End is faſtened in the ſaid |ro move to and fro at pleaſure, which Knor I move 
gected Vertical- point, and bring that Thread ſo| to and fro on the ſaid Thread, until by looking in 
juſt to touch the ſaid Horizontal Thread, and the ſaid Glals I find from my Eye the ſaid Knor 
zgment it, until the End thereof touch the Wall |and part of the Horizontal Thread withour, all 
Ceiling, and there make a Mark or Point. In|as it were in a right Line, the one interpoſing the 
e manner, move the ſaid Thread, whoſe End ſight of the other. Then being careful to keep 
faſten d in the ſaid Vertical - point, higher or the Knot in that poſition, faſten one End of a 
er at pleaſure, till as formerly it touch the ſaid | Thread in the place of the Centre of the 8 
brirontal Thread, and mark again where-abours [reflecting Glaſs, and bring that Thread fo, as j 
End thereof toucheth the ſaid Wall or Cei- to touch the aforeſaid Knor, augmenting that 
2 : Now by help of theſe two Points found it: | Thread, until the End thereot touch the Wall or 
reflected Azimurh-line, the whole Azimuth- | Ceiling, and there make a Mark or Point, ſo is 
xe may be drawn; for if (as before in drawing [there one Point found on the Wall or Ceiling in 
Hour-lines) a Thread be ſo ſituated, that it |the reflected Horizon of the World. Then I be- 
y interpoſe between the Eye and the ſaid two [gin again, and remove the poſition of that Thread 
ints, you may make many Points ar pleaſure, (which went overthwart the Room) either higher 
which the ſaid Thread ſo firuated may alſo in- [or lower at pleaſure, ſtill having regard that I may 
pole, which may be made at every Angle or [from the moſt part of the ſaid Thread ſee th re- 
ding of the Wall or Ceiling (as before) where- |fleting Glaſs, and therein the ſame Horizontal 
the reflected Azimuth- line defired may be | Thread without the Room. Then, as before, 1 
wn. In like manner may the other reflected | move the ſaid Knot on the ſaid Thread to and fro, 
iimurch-lines be drawn. until (as before) by looking in the ſaid Glaſs I 
o there may be Lines drawn to the |find from my Eye the ſaid Knor, and part of the 
iron round about the Room, by help of the] Horizontal Thread both in one right Line, the one 
ead fixed in the Centre of the Glaſs, and a | interpoſing the ſight of the other; and by the ſaid 
adrant for the Elevation thereof, which will |Knor I bring that Thread, whoſe End is faſtened 
the Sun's Altitude at any appearance there-|in_ the Centre of the ſaid Glaſs, and keeping it 
juſt ro touch the ſaid Knor, I continue ir, until 
nm bin 4 | [rhe End thereof touch the Wall or Ceiling, as be- 
Thus have I ſhewed the drawing of a reſtected Dial | fore, and there I make another Mark or Point; 
an Horizontal Glaſs, with al the uſual Furni-|ſo is there two Points found in the ſaid reflected 
e thereon, though the Wall or Place on which it i: Horizon on the Wall or Ceiling. By which ſaid 
be drawn be never ſo gibbous or irregular, or in two Points, if a Thread (as before) be ſo firua« 
at ſhape ſoever, N ted, that ir may interpoſe between the Eye and the 
| ſaid two Points, there may be many Points to be 
Now the Glaſs may be exactly firuared Hori-|in the ſame Interpoſition of the Thread, which 
dnral, if you draw a reflected Parallel for the (as before) may be made at every bending or 
eſent Days and know alſo the true Hour, and ſo Angle of the Wall or Ceiling, whereby the refle- 
ace the Glaſs, that the Spot or Reflex of the Sun cted Horizon deſired may be drawn, by drawing 
ay fall thereon on the Ceiling, for there is no ſa Line from point to point round about the Room; 
ay by an Inſtrument to do it, the Glaſs is ſo| which will be the true reflected Horizon according 
gal. 9 to the Situation of the Glaſs. 
2. If the Glaſs be placed eb/iqnely, and not pad}, _ 
llel to the Horizon, it will reriine with ſome 2. To draw the Reflected Meridian, according to the 
gle from the Zenith, and then ro draw the te-| Situation of any Reclining Glaſs whatſoever. 


ted Dial true, theſe two Things are principally} f 9 255 | 
TS -- ,,-»{} Firſt, rake a Lath or thin Piece of Wood of any 


be conſidered. | 

rt. 2... | convenient Length at pleaſure, as ſome one and an 

1: The RefleFed Horizon, '': | half, or two Foot long, and at each End thereof 
2. The Reflectod Meridian. « _ | of; [make a Hole, che one to hang a Thread or Plum- 
| | met, and the other is to put a ſmall Nall therein 

Note the Horizon and Meridian art two great to faſten it in ſome part of the Window over. the 
S2. [Centre of the Glaſs, fo that the Thread and Plum- 
ee met may hang without the Room: Then by help 

Jo draw the reflected Horizon according to the Si- of the Sun's Azimuth you may draw the Meridian- 
tuation of any reclining Glaſs whatſoever.” line, (as before] as if the Claſs were horizontal, 
— e +, {07 fand meve the Lath with the Thread and Plummer 
Firſt, let eo Pieces of nealed Wire be faſtened ſat the End of it to and fro, until the Thread and 
mn the Window on each ſide of the ſaid Glaſs, the Plummet be in the direct Miridjan, of the World 
nds thereof being without the Room in the Air, Iich the Centre of the Glaſs, Then (as before) 
whoſe nds let there be fuſtenec a Thread which {ric 4 Thread! crofs the Rooms in ſuch. ſort that 
hay be pulled ſtraight ar pleaſnrey by bending of |fram or by ſothe part of the ſaid; I hread both the 
me Wire then bend thoſe 'Wires upward or I recliting Glaſs and the Thread to which the Plum- 
ownward, until the Thread fultened ar the Bod f mer is faſtened may be ſeen ab ons Time. 12 
ä 45 
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« was ſhewn in drawing the Hour-lines, being 
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then muſt not be removed from its Situation; Ceiling, is alſo another Point in the ſaid refled 


be reſtected on : By help of an ordinary Herizontal the reflected Equinoctial · line deſired. 


rizon in the Room ( which for more Conveniency 
and Uſe may be the ſeveral Hour-lines, and may | Bock or Table of the Sun's Altitude for each Hou g paſs 
alfo ſerve as a Bed to ſituate the Horizontal Dial of the Day, calculated for the Place of La 
on the reflected Horizon) having ro fitu- propoſed, when the Suff is in either 
ate the Centre of the Dial on the Centre of the picks, or other parallel of Declination: Then h 
Glaſs, and the Meridian of that Dial on the re- that Thread, whoſe End is faſtened ave * 


the Room: Take à Thread, one End thereof being | one fide of a 


REF. XR E F | 
(as before) on the ſaid Thread, which croſſes the | faſtened in the Centre of the Glafs, and move th 
Room, I tie a ſlipping Knot, which I move to | other End thereof to and fro in the refſected yy, 
and fro on the faid String, until by looking in the | ridian under the reflected Horizon, until bey 
ſaid Glaſs I find from my Eye the ſaid Knot and | of a Quadrant the ſaid Thread is found to be 4, 
lome part of the perpendicular Thread without, preſſed under the reflected Horizon, equal to the 
all as it were in one right Line, the one ſhadow- irude of the place, and where the End of th 
ing or interpoſing the ſight of the other, — — ſaid Thread interſects or meets the reflected M4, 
very careful to keep that Knot in the ſame Poſiti- ridian either on the Floor or Wall, that Point i 
on, then take the Thread (the End whereof] the reflected reverſed Axis, as was required, þ, 
being faſtened in the ſaid Centre of the Glaſs )| which Point faſten one End of a Thread, whig 
and bringing ir juſt ro touch the ſaid Knot, I aug- | Thread will be of great uſe in drawing the n. 
ment that Thread, until the End thereof rouch |fleted Hour-lines on any Wall or Ceiling what, 
the ſaid Wall or Ceiling, and the ſaid Thread alſo | ever. Now if this Thread, whoſe End is faftes 
touch rbe Knot, as before: Then in that place] ed in a Point on the reflected reverſed Aris y 
where the End of the ſaid Thread toucheth the taken and brought to touch any part of any dn 
Wall or Ceiling, I make a Mark, which Mark or [of rhe Threads of the Hour-lines (produced Ke 
Point will be directly in the reflected Meridian of | and faftened in the reflected Horizog) the (ay 
the World, according to the Situation of that Thread being continued fo, as the End theres With, 
Glaſs. Then again I remove that Thread ( over- | may touch the. Wall or Ceiling, and alſo any pur 
' thwart the Room) on which the ſaid Knot is, ei- | of the ſaid Thread touch the Hour- line or Flies 
ther higher or lower than it formerly was, at plea- | propoſed ; that Point on the Wall or Ceiling is 
ſure, ſtill having regard that from ſome part of the | the reflected Hour-line deſired to be drawn: Al 
ſaid Thread within, you may ſee both the reclining | the other Point in the ſame reflected Hour-line my 
Glaſs, and the perpendicular Thread without at] be found; if the ſaid Thread, whoſe End is f 
one Time; and (as before) move the ſaid ſlipping ! ſtened in the reflected Axis, be brought to toud 
Knor on the ſaid Thread, until by looking in the | ſome other part of the ſame Hour. thread prop, 
laid reclining Glaſs, you ſee the ſaid Knor and jſed ; ſo that when (as before) the End of m 
fome part of the perpendicular Thread without in | ſaid Thread toucheth the Wall or Ceiling, ſons 
one right Line, ſo as the one ſhadows or hinders | part of that Thread may alſo touch the Hour: lin 
the fight of the other, (as before) which-Knor| defired, which Point or Touch on the Wall 


— 


— 
/ 


then take that Thread ( whoſe End is faſtened in| Hour-line deſired. By which two Points ſo foul 
the Glaſs) and bring it ro touch that Knot, the] (as before) the reflected Hour-line may be dram 
End of the ſaid Thread being continued to touch] by a Thread, projecting from thoſe Points fron 
the Wall or Ceiling : ſo is that Point of Touch on | the Eye, as it was formerly directed in dray 
the Ceiling another Point found in the reflected ing the reflected Hour- lines ro an Horizontal 
Meridian of the World. So is there two Points] Glaſs. | I. 
found in the ſaid reflected Meridian on the Wallx | 
or Ceiling ; by which, if a Thread (as before)! To draw the Reſtected EquinoRial-line, and «| 
be ſo ſituated, that it may interpoſe between the the Tropicks on any Wall or Ceiling, to ay | 
Eye and the ſaid two Points, many Points thereby clining Reflecting Glaſs. 
in the laid reflected Meridian may be made at * | 
every Bending or Angle of the Wall or Ceiling, | 1. To draw the RefleFed Equinoctial - line on the Wal 
whereby the reflected Meridian defired may be] or Ceiling. 
drawn, by drawing a Line from Point te point | . 
obliquely in the Room, which will be the true re-] Take that Thread, whoſe End is faſtened in ti 
flected Meridian of the World, according to the] Centre of the reclining Glaſs, and move the othe 
Situation of that Glaſs. | End thereof to and fro in the ſaid reflected Men No i 
. | dian formerly drawn, until (by help of a Cu 
Now this reflected Horizon and Meridian being | drant) the ſaid Thread is elevated above the tt 
- firſt drawn, they will be of great uſe in draw- |flected Horizon formerly drawn, equal to thſdra: 
ing the Hour-lines, together with all the | Complement af the Latitude, (which as beim 
Furniture that potſibly can be drawn on any | will be always perpendicular to the reverſed Ax 
Dial. 3 7.5 72 and make a Point in the ſaid reflected Meridi 
| | | where the End of the ſaid Thread roucheth ; tit 
To draw the Reflefted Hour-lines to any Reclining | on that Point and the ſaid reflected Meridian 
Glaſs on any Plane whatſoever, that the Sun will | the Ceiling, raiſe a perpendicular Line, which 


> 


Dial for that Latitude. | | | 4 unti 
1 2. To draw the Reflefied Tropicks, or other Pardl YE line 
Firſt, exrend ſeveral Threads from the Centre | of Declination. * 

8 a Pc 


of the Glaſs to the extremity of the reflected Ho- 


Firſt, (as before) make or take our of om" let 


of the To 


flected Meridian of the World: Then to find the | of the Glaſs, move the other End t * 
Point in the reflected reverſed Axis on the Floor of | fro in the Hour- line propoſed, until by 1771 55 
to the ſaid Thread 1h 


- 
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find the faid Thread elevated above the reflected Sun-beams will be reflected on. Here note thar 


nove the 

el Me, Horizon an{werable to the Sun's height in that! Ax/mMuths are great Circles, 

by bep WAY Hour propoſed, when he is in that Tropick ot De- 7%, odac: 
dec ge of Declination propoſed. Which Altitude] Firſt, know that the refleted Vertital-point in 
| ro the :red will be found in the foreſaid Table for | the Axis of the reflected Horizon, will always be 
d of th chat End calculated, which ſaid Thread being of | found in tlie reflected Meridian. And look how 
ed Me. the Elevation above the reflected Horizon, as the | many Degrees the reflected Horizon differs from 
Point is N aid Table directeth: Then mark where the End | the direct Horizon, ſo many muſt the reflected 
ed. hof the Thread ( ſo elevated) toucheth the Wall] Axis of the Horizon differ from rhe direct Axis of 


£ 


or Ceiling in that Hour- line: So is one Point found | the Horizon: Hence the reflected Vertical. point, 
in the reflected Parallel of Declination defired to| whereby the reflected Azimuth-lines are drawn, 
be drawn. In like manner, find in the {aid Table | may be thus found. a 5, a 
in the ſame Parallel or Degree of Declination what! Take that Thread whoſe End is fixed in the 
Altitude the Sun hath at the next Hour, and ele- Centre of the Glaſs, and move the other End 
rare the ſaid Thread, whoſe End is faſtened in the | thereof to and fro in the reflected Meridian, un- 
entre of the Glaſs, equal to the Sun's Altitude] till by applying one Side of a Quadrant therero, 
n that Hour above the ſaid reflected Horizon, by | you find the ſaid Thread depreſſed juſt go Degrees, 
help of the ſaid Quadrant, and where the other or perpendicular under the reflected Horizon; 
nd of the ſaid Thread falleth in the Hour-line| then make a Mark or Point where the other End 
ropoled, make another Mark or Point. And ſo] of the ſaid Thread toucheth the ſaid reflected Me- 
n like manner make the Hints (belonging to that ridian on the Wall, Ground, or Floor of the Room, 
Parallel of Declinarion ) in the remaining Hour- which Point ſo found is the reflected Vertical- 
ines, according to the ſeveral Altitudes found in] point deſired, in which Point faſten one End of a 
he ſaid Table of Altitudes: Then drawing by Thread: Ares: 
nd a Line to paſs through thoſe ſeveral Points ſo] Then on Paſt- board or other Material draw che 
pund, as before, which Line is the reflected Pa- Points of the Compaſs or other Degrees, placin 
allel of the Sun's Decli nation defired. In like| the Centre thereof in the Centre of rhe Glaſs, ar 
hanner may be drawn all or any other Parallel of | the Meridian thereof in the reflected Meridian of 
declination, which may have reſpect to the Sun's | the World, which ſaid Paſt-board muſt be alſo ſi- 
Jace, or the Length of the Day, as ſhall be de-|ruated in the reflected Horizon juſt as the Hori- 
ec zontal Dial was formerly directed to be ſituated 
| for drawing the reflected Hour-lines : And as the 
Or, 22 Threads from the Centre faſtened in the reflected 
To draw the ſaid Reſlected — my or other Pa- Horizon were alſo the Hour-lines on the Horizon 
rallels of Declination, without any Tables cal-|tal Dial, whereby the reflected Hour-lines were 
culated, only by help of a Trigon firſt made drawn. So now the Threads from the Centre 
on Paſt-board, or other Material. Note, that | faſtened in the reflected Horizon may be the Ho- 
«ll Parallels are leſſer Circles. zontal Azimuth- lines, whereby the reflected Azi- 
| murh-lines may be drawn: Or if that Thread 
Firſt ( as formerly is ſhewed in drawing the| which is faſtened in the Centre of the Glaſs be drawn 
arallels of Declination to a reflecting Horizontal | exactly over any Azimuth- line, the End whereof 
laſs ) faſten the Trigon on the reflected reverſed] being faſtened by a Nail or other Means in the re- 
is, ſo that the Centre of the Trigon may be in| flected Horizon on the other Side of the Room, 
Centre of the Glaſs, then alſo will the Equi-| there may ſeveral Points be found in the Wall or 
boCtial on the Trigon be perpendicular to the laid | Ceiling, through which the reflected Azimuth · line 
lected reverſed Axis: Then rake the Thread] muſt paſs, as followeth: 
ixed in the Centre of the ſaid Glaſs (which is al-] Take that Thread, one End of which is faſten- 
o in the Centre of the Trigon) and lay it upon] ed in the ſaid Vertical- point, and bring ir juſt ro 
hat Parallel of Declination, drawn on the ſaid] touch the Azimuth- thread formerly faſtened, and 
rigon, whoſe reflected Parallel is required to be} continue it until the End thereof touch the Wall or 
drawn on the Plane or Ceiling : Then move the] Ceiling, (and alſo the Thread it ſelf touch the ſaid 
Trigon, the Thread lying on the ſaid Parallel, un-| Azimuth it ſelf, as before) in which Point of 
il the End of the ſaid Thread touch any Hour-| Touch on the Wall or Ceiling make a Mark, thro' 
line on the ſaid Wall or Ceiling, in which Point| which Point that reflected Azimurh-line mult paſs, 
of Touch on that Hour-line make a Mark, ſo will Then move the ſaid String faſtened in the ſaid 
that Point be in the reflected Parallel of Declinati-| Vertical-point, ſo that it may juſt touch the ſaid 
on defired. In like manner, move the ſaid Tri- Thread again, but in another place: Then as be- 
gon, ſtill keeping the Thread on the ſame Parallel, fore continue that Thread, until the End thereof 
until the End of that Thread touch another Hour- touch the Wall or Ceiling again, as before, and 
line on the ſaid Plane or Ceiling, and there alſo] there make another Mark, through which the ſaid 
make another Mark. And ſo in like manner find| reflected Azimuth-line muſt alſo paſs : In like 
a Point in each Hour-line, through which that re- manner may more Points be found for your fur- 
fected Parallel muſt paſs ; then drawing a Line to ther Guide, in drawing that Azimuth-line, But 
paſs through thoſe ſeveral Points on the ſaid Plane two Points being found will be ſufficient, 
or Ceiling, which Line is the reflected Parallel of 
the Sun's Declination deſired, To draw any Refleted Line by any two Points gi- 
In like manner may be drawn any other refle&t- ven over any Plane whatſoever, without preject- 
ed Parallel of Declination required. ing by the Eye. 


To draw the RefleFed Azimuth-lines to any Recli-| Faſten two Threads in the place of the Cen- 


* / 


ning Glaſs, or any Plane whatſoever that the | tre of the ſaid reclining Glaſs, drawing the aid 
Vol, II. 5 R Threads 
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| Threads ſtraight, faſtening each of the other Ends 
in the two reflected Azimuth- points formerly found 


fllected Azimuth. lines. 


REF. 


I 


on the Wall or Ceiling. Then ſituate a Thread 
croſs or thwart the Room, ſo as it may croſs thoſe 
other Threads from the Centre, near at right An- 
gles, and alſo juſt touch both of them in that Si 
tuation. By which ſaid Thread croſs the Room 
may any Number of Points in the ſaid reflected 
Azimuth- line to be drawn, be found at pleaſure : 
For if the End of another Thread be alſo faſtened 
in the Centre of the ſaid Glaſs, making the other 
End thereof to touch the Wall or Ceiling, but ſo 
that it may alſo juſt touch the ſaid Thread, which 
is faſtened croſs the Room, which Point of Touch 
on the ſaid Wall or Ceiling is another Point in the 
ſaid reflected Azimuth- line required to be drawn. 
In like manner may more Points be found at every 
Angle or Bending of the Wall or Ceiling for the 
exacter drawing the reflected Azimuth- line requi- 
red, which doth find Points, whereby is drawn 
the ſame reflected Azimuth- line (or other Lines ) 
as was formerly done by a Thread ſo ſituated, 
that it may interpoſe between the Eye and any 
two Points aſſigned on the Wall or Ceiling. 

In like manner, if the Thread faſtened on the 
further Side of the Room were removed on ano- 
ther Azimuth-line on the ſaid Paſt- board, and 
then faſten it again on the further Side of the 
Room ( as before ) you may by help of the ſaid 
Thread, faſtened in the ſaid Vertical- point, find ſe- 
veral Points on the Wall or Ceiling, thro' which 


that Azimuth-line will pals : So may you either | 


by this or the former way.draw what Azimuth- 


lines you pleaſe, either in Points of the Mariner's 


Compaſs or Degrees, as you pleaſe, by drawin 


it firſt on Paſt- board, as before is directed. | 


And note generally, that ſuch Relation the point 
found on the Floor or Ground in the reflected re- 
verſed Axis, hath ro the Hour-lines drawn on the 
Horizontal Dial, in drawing the reflected Hour- 
lines: The ſame hath the reflected Vertical- point 
found on the Floor or Ground, to the Azimuths 
drawn on the Paſt-board in the drawing the re- 


To draw the Reflected Parallels of the Sun's Alti- 
tude, or Proportions of Shadows to any Recli- 
ning Glaſs on any Plane whatſcever, that the 

Sun. beams will be reflected on. Here note, that 

Parallels of Altitude are leſſer Circles, there- 
Fore are not repreſented by a Rigbe- line. 


Firſt, know generally that what reſpect the Pa- 
rallels of Declination have to the Hour- lines, ſuch 
have the Parallels of Altitude to the Azimuths. 


| 


Number of Degrees p 
Horizon (the 


ropoſed above the 
levation of which Thread bein 


found, by applying a Quadrant thereto) aud wy 
king a Mark or Point where the End of the (ay 
Thread touchech the ſaid reflected Azimuth dtam 
on che Wall or Ceiling, that Point ſo found is ie 
Point through which that Almicanter or reflegyy 
Parallel of the Sun's Altitude muſt paſs. 

r End of the 
ſaid Thread ſaſtned in the Centre of the Glas yy 
another reflected Azimuth- line, and (as beiate 
move it higher or lower, 


E 
5 


In like manner, remove the o 


of a & 


uadrant to that Thread, you find the 
Thread above the reflected 


until by applying the 


rizOn on the 


ſame Number of Degrees firſt propoſed, and at the 
End of the ſaid Thread in that reflected Azimuth, 
line drawn on the Wall or Ceiling I make 250. 
ther Mark or Point, hong which the ſame g. 


flected Almicanter or Para 


el of Altitude muſt al. 


ſo paſs: And ſo in like manner I find a Point cn 


each reflected Azimur 


ine, through which the 


ſame Parallel of Altitudt mutt paſs. Then dray. 
ing by hand a Line to paſs through theſe ſeverg 


Points ſo found, as before, that Line is the reflect. 
ed Parallel of the Sun's Altitude propoſed, Inlike 
manner may be drawn all the other Parallels 
Altitude deſired, which will ſhew the Sun's Alt. 
rude or the Proportion of any Shadow to its Alt- 


tude, at any Appearance 


thereon. 


For if one End of a Thread be faſtened in the 
Place of the Centre of the reclining Glaſs, and the 


other End moved to and fro in any reflected Azi-| clination may be found 


To draw the Fewiſh or old Unequal Hour-line: u 
' any Reclining Glaſs on any Plane whatſoever i 
that the Sun-beams will be reflected on, Her: 


* 
5 


note, that the 


Circles. 


Jewiſh Hour-lines are great 


of the Sun's Reflexion 


Firſt, ( by the Rules formerly given) draw two 
reflected Parallels of Declination of 16 deg, 35, 
the one being near the Summer, and the other 
near the Winter-Tropicks: For when the Sun hath 
that Declination, the Day is 15 Hours long in the 
Summer, and 9 in the Winter: Then (as is for- 
merly directed) ſituate a Thread juſt between the 
Eye, and thoſe three Points in the ſaid reflected 
Dial, as is expreſſed in the inſuing Table, ſo may 
ou thereby draw all or any of thoſe Jewiſh Hour- 
lines defired, which will at any Appearance of the 
Spot by the Reflex of the Glaſs amongſt thole 
Hour-lines, ſhew how many of the 
| is paſt ſince Sun-riſfing, as was d 
this Latitude of 51. 12 30", 
the Sun's Declination th 
Day is 9 and 15 Hours long, that is, when it 5 
16 deg. 33, any of thoſe Jewiſh Hour-lines wil 


ual Hours 
„No in 


If the Parallels of 
drawn, both when the 


interſe& the common Hour. lines, either . rhe 
Hours, Half-hours, or Quarters. And ſuch a De- 


muth-line, until the ſaid Thread be elevated any | Latitude defired. 
| Unequ | 15 Equal Swi Uneg. 15 ual | 9 | 

Hours. | H. M. 5 H. M. Hours: | H. 1. H. M. 
e 7 30 ; 
I 4 45 7 1 E I D 45 
2 7 oo 8 9 oo 8 2 30 * 7, 
3 8 15 9 9 45 9 3 45 3 2 15 
4 9 30 10 [lo 30 10 5 oo 4 3 00 
5 [lo 45 I | 6 | 11 CE ICT- $3 3 45 

6: ts evi 16: Vos. oof $8 7 30 "RF. * 


„that it ſhall ſo do in an} 
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Fen REFLECTING Teleſcope. See Teleſcope, | 
Fr REFLECTION, is a Power the Human Mind | 
Sou, hath of perceiving irs own Operations, within it 
be Leif, when ir is employed about the Ideas it harh 
dr before gorren by Senfariong- which Operations 
Lis when we come to and conſider on them, 
fled do furniſh our Underſtanding with a great Num- 
ber of Ideas, which could not be had by bare Sen- 
of the ſation, of things without us: Such as Perception, 
las ty Thinking, Believing, Doubting, Reaſoning, Know- 
defare) ing, m— dec. and all the differing Actions of 
i the Mind. 
* REFLECTION in the Pythagorean or Coper- | y 
on the nican Syſtem is rhe Diſtance of rhe Pole from the 
d at the Horizon of the Disk; which is the ſame thing as 
imuth, the Sun's Declination in the Prolemaick Hyporhe- 
te 200. ſis. | | 
n REFLEXIBILITY of the Rays of Light is 
dint on their Diſpoſition to be turned back into the ſame 
ch the Medium, from any other Medium on whoſe Sur- 
draw. face they fall ; and therefore thoſe Rays are more 
ever or leſs reflexible, which ardreturned back more or 
refed, WY 1efs cafily. nts 7 
In like As if Light paſs out of Glaſs into Air, and by | 
leis being enclined more and more to the common Sur- 
's Alti face of the Glaſs and Air, begins at length to be 
ts Alti totally reflected by that Surface; thoſe Sorrs of 
lexion Rays which ar like Incidences are reflected moſt 
x C copiouſly ; or by inclining the Rays begin ſooneſt 
to be totally reflected, are moſt reflexible. New- 
er ts ton Opticks, p. 2. 
— There is the ſame conſtant Relation between 
Colour and Reflexibiliry: Light of a violet Co- 
54 jour being in like Circumſtances reflected ar leaſt 
Thickneſs of any Plate or Bubble; ( ſee Obſ. 13, 
__ 14, and 15, compared with 4 or 18th. ) The red 
. 55 Rays at the greateſt Thickneſſes; and the inter- 
other mediate Colours at intermediate Thickneſſes: So 
hack thar the coloretick Properties of the Rays muſt be 


immutable, 


* REFORM, to reform in a Military Senſe is to 
eted reduce a Body of Men either by diſtanding the 
Whole, or only breaking a Part, and retaining the 
Reft, or ſometime by incorporating them in other 
i the Regiments. So that a D 
REEFHORME DO Offer is one whoſe Troop or 
ours Company is broke, and he continued in either 
t whole or half Pay, doing Dury in the Regiment. 


þ of REFRACTED Dial: are ſuch as ſhew the ied 


« the connate with them, 


. Hour only, by the means of ſome ben; 
wil Tranſparent Fluid: As thus. 

the If you ftick up a Pin or Stick, or aſſign any 
De- Point in any Concave, Bowl or Diſh, ro ſhew the 


any Hour, and make that the Centre of your Hori- 
| zontal Dial; ( ſee Reflefted Dialling ) aſſigning rhe 
Meridian Line on the Edges of the Bowl, point out 

the reſt of the Hour-lines alſo on the Edges of the 
Bowl, and taking away the Horizontal Dial, ele- 

vate a String, or I hread from the End of the ſaid 

Pin faſtened the reto over the Meridian Line, equal 

to the Latitude or Elevation of the Pcle of the 
Place: Then with a Candle, or by bringing the 
Thread to caſt a Shadow on any Hour-point for- 

merly mark'd out on the Edges of the Bowl, that 
Shade in the Bowl is the true Hour- line; and if 

the Bowl be full of Water, Ce. When this is done, 

it will never ſhew the true Hour by the Shadow 


of the Top of the Pin, but when filled again with 


rhe ſame Liquor. 


REFRACTION, Sir J Newton in his Opricks 
p. 56, 57, 58. On this natural Suppoſition that 
Bodies refra# Light by acting upon its Rays in Lines 
perpendicular to their Surfaces, demonſtrates: That 
the Sine of Incidence of every Ray of Light conſi- 
dered apart, is to its Sine of Refrattion in a given 
Ratzo. See Incidence, 

And as he ſhews that the Sun's Light conſiſts of 
Rays of different Degrees of Refrangibiliry ; fo 
. 61, he proves that the Difference of the Refra- 
ction of the leaſt Refrangible and moſt Refrangi- 
ble Rays is about the 27 Parr of the whole Re- 
fraction of the mean refrangible Rays; and that 
in ſmall RefraRtions, the Refraction of the leaſt 
to that of the moſt refrangible Rays, is very near- 
ly as 27 to 28. 

Then in Book 2. Part 3. He demonſtrates that 
Bodies reflect and refract Light by one and the 
ſame Power variouſly exerciſed in various Cir- 
cumſtances, ( ſee Reflexion) and then he comes 
to this Propoſition z That if Ligbt be ſwifter in 
Bodies than in vacuo, in the 3 of the 
Sines which meaſure the Refraction of thoſe Bo- 
dies, then the Forces of the Bodies to reſteſt and re- 
frat Light, are very nearly proportional to the Den- 
ſities of the ſame Bodies; excepting that unctuous 
and ſulphureous Bodies refract more than others 
of the fame Denſity. Of this at p. 73. he gives a 
Table, and compares the refracting 1 4 many 
Bodies with that of the Air. 80 

And the Refraction of the Air is determined by 
that of the Atmoſphere oblerved by Aſtronomers, 
and he ſhews that the whole Refraction of Light 
in paſſing thro the Atmolphere, from the higheſt 
and rareſt Part of it down . to the loweſt and den- 
ſeſt, is equal to the Refraction it would ſuffer, in 
paſſing at like Obliquity out of a Vacuum imme- 
diately into Air of equal Denſity, with that in the 
loweſt Part of the Atmoſphere. 1 4dr ton 

In particular he ſhews there, That the Refracti- 
ons of a' Pſeudo Topag, a Selenitis, Rock Chryſtal, 
Iſland Chryſtal, vulgar Glaſs, (i. e. Sand melred 
rogether ) and Glaſs of Antimony ; which ate ter- 
reſtrial ſtony Alcalizate Concretes; and of Air, 
( which probably is the Reſult of ſuch Subſtances 
by fermentation) rho' rhefe Subſtances be very dif- 
fering from one another in Denſity, yet have they 
their refracting Powers almoſt in the ſame Ratio 
to one another as their Denſities are: Excepring 
that the Refraction of that ſtrange Snbſtance, I/and 
Chryftal, is à little greater than the Reſt. And 
particularly Air, which is 3400 Times rarer than 
the Pſeudo Topaz, and 4200 Times rarer than Glaſs 
of Antimony, hath, notwithſtanding its Ratiry, che 
ſame refracting Power in reſpect of irs Denſity, 


ſpect of theirs ; excepting ſo far as thoſe two dif- 
Des from another. 5 


Again, the Refraction of Camphire, Oil-Olive, 
Line- ſeed- Oil, Spirits of Tutpentine, Ambet, which 
are fat ſulphureous Bodies; and à Diamond, 
( which probably is an Unctuous Subſtance coa- 
gulared ) have their refractive Powers in propor- 
tion to one another as their Denſities; without 
any conſiderable Variation. 

But the refractive Power of theſe UVn2urus Bo- 


dies is 2 or 3 Times greater in reſpe & of their 
5R 3 | Den- 


which thoſe two very denſe Subſtances have in re- 
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meer Subſtances in reſpect of theirs. 


fraction (and Reflexion both) is the Attraction 


homogeneal as to their attracting Forces, by a kind 


p. 316. That having demonſtrated in his Princi- 
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Denſities, than the refractive Powers of the for- | 


Water hath a refractive Power in a middle De- 
gree berween thoſe rwo Sorts of Subſtances, and 
probably is of a middle Nature; for out of ir 
grow r and animal Subſtances, which 
conſiſt as well of ſulphureous, fat and inflamable 
Parts, as of earthy, lean, and alcalizate Ones. 

Salts and Vitriols have reffactive Powers in a 
middle Degree berween thoſe of earthy Subſtan- 
ces and Water; and accordingly are compoſed of 
thoſe two Sorts of Subſtances ; for by Diſtillation 
and Rectification of their Spirits, 

Spirits of Wine have a refractive Power in a 
middle Degree between thoſe of Water and oily 
Subſtances ; and accordingly ſeems ro be compo- 
ſed of both, united by Fermentation : The Water 
by means of ſome Saline Spirits with which ir is 
impregnated, diſſolving the Oil, and volatilizing 
it by the Action; for Spirit of Wine is inflamable 
by means of its oily Parts ; and being diſtilled of- 
ten from Salt of Tartar, grows by every Diſtilla- 
tion more and more aqueous and flegmatick. 

So that it ſeems rational to attribute the Refra- 
Alive Power of all Bodies chiefly, if not wholly, to the 
ſulphureous Parts with which they abound : For it's 

robable that all Bodies abound more or leſs with 

ulphurs. And as Light congregated by a Burning- 
glaſs, adts moſt upon ſulphurous Bodies, to turn 
them into Fire and Flame ; ſo, fince all Action is 
murual,Sulphurs ought to act moſt upon Light: And 
that the Action between Light and Bodies is mutual, 
appears from hence, that the denſeſt Bodies which 
refract and reflect Light moſt ſtrongly, grow hot- 
teſt in the Summer Sun, by the Action of the 
refracted or reflected Light. 

At the End of his Latin Edition of the Opticks 
under Query 21. He ſhews that the Cauſe of Re- 


of the Parts of the refracting + acting at 4 
little diſtance, upon the Rays of Light as they 
paſs thro it. 

And becauſe the Particles which compoſe the 
Iſland Chryſtal ( ſee Light ) do all act by a confi- 
milar Ratio, on the Rays of Light, in order to 
produce that Unuſual Refraftion, which is obſer- 
ved in that odd Body: Therefore tis probable 
that thoſe Particles in the forming the Parts of that 
Chryſtal, were nor only diſpoled themſelves in 
certain Order, ſo that their Extremities all looking 
the ſame way, they did concrete into regular Fi- 

ures; bur alſo that their Sides, that is ſuch as were 


of Polar Virtue or Polarity, were all turned. the 


ſame way. 
The ſame Excellent Author ſhews Optic. Lat. 


pia; that if Refraction were cauſed by the At- 
traction of the Rays of Light; the Sine of che 
Angle of Incidence muſt be to That of the refracted 
Angle always in a given Ratio; and this being by 
repeared Experience found ro be true in Fact : 
tis then plain that Attraction is the Cauſe of the 
Rays of Light. 


REFRANGIBILITY of the Ray: of Light, Sir 
V. Newton defines to be their Diſpoſition to be re- 
fracted, or turned out of their way, in paſſing out 
of one Tranſparent 1 or Medium into ano- 
ther; and a greater or leſs Refrangibility of Rays 


like Incidences on the ſame Medium, 
He ſhews alſo that there is conſtant 


of Refrangibility. 


of making Communities and Colleges, &c, 


REGARDATORES Fore 


ges and Treſpaſſes committed, and to 


Regis Profeſſores. - 
this Name and Nature. 


for re-inabling a ſpiritual Perſon to 
Function, that was formerly diſabled. 
RE-INFORCED Ring of a Cannon, 


part of the Piece. 


conſidered fo, as if they were all one 
this the thing ſubſequent is laid to 


Deed of 4, when C has paid a Summ of 
Here when the Money is paid, and the 
delivered; this ſhall be taken as the 
at the Time when it was firſt delivered. 


is their Diſpoſition to be turned more or leſs out 


Bills of Parliament, ro which the Queen 


of their way ( in Obſervat. 24 of his Optick, 


between Colours and Refrangibility: The wb 
refrangible Rays being of a violet Colour ; the lea 
refrangible Red; and thoſe of intermediate ( 
lours, having proportionably intermediate Degus 


— 


) in 


REGAL Fiſhes ate Whales and Sturgeons, 4, 
Elix. c. 5. _ — ſome add Porpuſſes, The 
King by his Prerogative, hath every Whale cal 
a-ſhore in his Dominions, unleſs granted to dub. 
jets by ſpecial Words: The King himſelf hay 
the Head and Body; and the Queen the Tail u 
make Whale-bones for her Royal Veſtments, 

REGALIA, are the Perlonal Prerogarives of | 
Prince; and theſe are either Prerogatives of y. 
tice ; fuch as his Power over Werghrs and Mes. 
ſures ; of Coining Money ; of making Magiſtrates, 
Sc. or Prerogatives of Favour : Such as the P 


ower 


REGARDERS of the _ 5 were formecy 


a Sort of Officers, who were every Year, 
Oath, ro make a Regard, or to take a View 12 
Foreſt Limits, and to enquire into all the Dama- 


preſent 


them at the next Swain Morte or Foreſt Court. Man- 
wood refers their Inſtitution to K. Henry II, But 
Spelman thinks the Name ar leaſt was given finte; 
and that then they were the ſame with thoſe Offi- 
cers, called Cuſtodes Venationis, Dr. Kennet's Par, 


Anti 

REGIUS Profeſſor Anno 12, Car. 2. cap. 
K. Henry the Eighth founded five Lectures in each | 
of our Univerſities, viz, of Divinity, Hebrew, 
Greek, Law, and Phyfick ; the Readers of which 
Lectures are in the Univerſity Statutes, called 


EHABERE facias ſeiſinam, quando Vicecome: 
liberavit ſeiſinam de ma; ore parte quam deberet, |s 
a Writ judicial mentioned, Reg. Fudic. fol. 13.51. 
and in Fol. 34. there is another Writ mentioned of 


REHABILIATION Anno 25. H. 8. cap. 21. 
was one of thole Exactions mentioned in that 
Statute to be claimed heretofore by the Pope 
in England; and ſeems fo ſigniſie a Bull or 2 


is that 


which is next aſter the Trunnions, between them 
and the Vent, and the Re-inforced part of a Gu, 
is from the Baſe Ring to the Re- inforced Ring 
This part is made thicker in Metal than any other 


RELATION in the Law-ſenſe is the ſame 5 
Fictio Juris, to make a Nullity of a thing from the 
beginning (for a certain Intent) which had Eſſencr 
Vide Co, Lib. 3. fol. 28. Butler and Bakers Caſe; 
but more plainly thus: Relation is where, in cou 
fideration of Law, two Times, or other 5 ale 
3 4 
e its 
by Relation, at the Time preceeding. As if A de- 
liver a Writing to B, to be delivered to C, 
Mone). 
Writing 
Deed of 4 


And ſo 


as the 


afſents 
on 


17. 
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on the laſt Day of Parliament ball Relate, and be 
of Force from the firſt Day of the Seſſion. 

RELIEF, Relevamen, ( in Doomſday Relevatio, 

-levium ) was a certain Summ of Money, which 
the Tenant holding by Knighrs-Service, Grand- 
Sergeanty, or other Tenure, for which Homage 
or Regal Service is due; or by Seccage, for 
which no Homage is duely paid to his Lord at his. 
Entrance, Mag. Cart. c. 2. and 38, E. 1. Stat. 1. 
Skene de Verbor. ſaith Relief was given by the Te- 
nant or Vaſſal that was of perfect Age, after the 
expiring of his Wardſhip, to the Superior Lord, 
of whom he held his Lands in Knight-Service: 
That is by Ward and Relief; for by payment 
thereof he Reliever, and as it were relevat, rai- 
ſeth up again his Lands after they were ſunk into 
his Superiors Hand, by Reaſon of Wardſhip, Ge. 
See allo 12 Car. 2. c, 24. D 

RELIEF, Relevium, was a Fine formerly paid 
to the King by every one that came to the Inhe- 
ritance of Land held in Capite, or Military Ser- 
vice, to Relieve, or as it were to redeem their E- 
ſtare, and to hold Poſſeſſion of ir. At firſt it con- 
fiſted in Horſes and Arms, till by the Aſiſe of 
Arms in 27 Henry 2. every Mans Aririour was 

reſerved for his Heir, and the Relief payable in 
oney, of which the fixt Rates were determi- 
ned by Magna Charta. 

RELIEFS were payable alſo not only to the 
King as Supreme Lord, but ro all Barons and 
Knights by thoſe Tenants who held under them 
by Military Service. Relevare was the word for 

aying ſuch Relief, and for obraining by that means 
Polſetfion of ſuch Eſtate. 7 2 

Some Cuſtomary and Servile Tenants paid a 
Relief for renewing of a Tenure, on the Death of 
the laſt Poſſeſſor. Kennet's Paroch. Antiquir. 


RENEWING of Leaſes and Lives, &c- (See 
alſo Reverſions) Tho' there be Variety of Tables 
extant for computing Intereſt and Annuities ; (in 
this Vol.) yer till the little Book of Tables for 
Renewing and err College and Church Leaſes, 
was publiſhed at Cambridge, (and recommended 


+2 
— 


BE Fast 


in this Affair. But there the Tables are not only 
eaſie and commodious, and their Conſtruction 
clear; but the Ground and Reaſons of Renewing, 
are given, from the Conſtruction and Uſe of a 
little Table of Reverſions; which you will find in- 
{erred here with its Uſe and Application under the 
word Reverſion, | 

I have therefore given you the following, plain 
and eaſie Tables of Renewing, from the ſaid Book; 
by the Uſe of which the Renewing of Leaſes or 
_ will become 4 clear, facile and intelligible 

ing. | rere 

And altho' theſe Tables are only for Leaſes of 21, 
20, 40, and 10 Years; yet by the Table of Re- 
verſions above-mentioned, other Tables for Re- 
newing of Leaſes for any Number of Years under 
41, may be made x as by this Example will ap. 


8 


AS 


r, 

Suppoſe in a Leaſe of 31 Years, I would re- 
new 7 Years lapſed ; allowing 61. per Cent. pro- 
fir, To do this, I rake the Summ of the Reverſi- 
ons for 7 Years from 31 upwards (from the 
Table of Reverſions ) accounting 31 as 1; which 
Summ is 1/, 7s. 7d. o 9. or according to the 
way of accounting in the following Tables ; 1 


by the Famous Sir If. Newton) there was a Defect 


| 


purchaſe; and that is the Fine to be paid for VO 


newing the 7 Years lapled, and which was ſoughr. 

And this being underſtood it will nor be diffi- 
culr ro do the like for any other Number of Years, 
either in this or any other Leaſe ; and according 
to any other Rate of Intereſt, 

As to the Nature of the following Tables they 
diffet a little from Mr. Æcruidi, in the Rate bf In- 
rereſt for which they are calculated, 5 

Mr. Eeroids are made at 111, 3. 64. 55 per 
Cent. But this Table for renewing a Leaſe of 21 
Years, is calculated at 11 J. 111 84d. 4 , and 
at 5, 6, 8 and Yo per Cent. So the Fine for re- 
newing 7 Years lapſed in a Leaſe of 21 Years, by 
Acroid's Tables is 11. 15. 3d. (i. e.) 1 Year, 
and 3 Weeks purchaſe: Bur by our Tables it is 
bur one Tears Value, at 11. 114. 89. 3, + per 
Cent. The Reaſon of which is, becauſe the Rate 
of Intereſt is greater: But when the Rate of Intereſt 
is leſſer, then the Fine is greater. | 

Thus at 101, per Cent, The Fine for renewing 
7 Years lapſed, is 1 Years, « Quarters, and 1 
Weeks Value: Bur at 8 J. per Cent. the Fine for 
renewing 7 Years lapſed, is above 1 Year and 
3 Quarters Value; and ar 6 per Cent. the Fine is 
2 Years and almolt an half Value. ; 

So in the Table for renewing a Leaſe of 20 
Years, ar 12/. 6s. per Cent, The Fine for re- 
. 7 Years lapſed, is but one Years Value in 
theſe Tables; whereas in his, it is 1 J. 3s. 8 d. 
Thar is one Yeat and above two Months Value. 
Bur ar 5, 6, 8 and 10 J. per Cent. the Fine is gred- 
ter, becauſe the Rate of Intereſt is le, as was ſaid 
above. nl . 75 

And that this is Ry 


Right, will appear, if you con- 
fider that the Tables for Renewing of Leaſes, conſiſt 
of the Summit of the Table of Reverfion, or Decrdaſt 
of Money. | 3 

For tis apparent that the greater the Rate of In- 
tereſt is, the greater is the - Decreaſe of Money in 
the Reverſion: And conſequently the ſeſſer are the 
Summs of thoſe Reverſions; which ate the Fines 
— Renewing : An Example will make this very 
plain. | | 
If you look into the Table of Reverſions, you 
will find: That 1/. or 205. in 40 Years, decrea- 
ſex ro 2 Pence Half-penny at 12 J. per Cent, com- 
pound Intereſt ; and at 10/.: per Cent. it decreaſes 
to 5 Pence Farthing in 40 Years: Now the Summ 
of theſe Reverſions for 7 Years, accounting 40 as 
I; 39 as 2, Se. is bur 2s. 1d, 24. But at 10 
per Cent. the Summ for 7 Years is 4s. 2d. 39. 
which Summs are the Fines for renewing 7 Years 


lapſed in a Leale of 40 Years, at the Rates of 12, 


and 10 per Cent, | 
From whence tis clear and plain, that the leſſer 


the Rare of Intereſt is; the greater muſt be the 


Fine for renewing : And the greater that Rate is, 
the leſſer muſt be the Fine: And conſequently the 
Difference between theſe Tables and Æcroidi ari- 
ſes only from the different Rate of Intereſt, fot 
which cy were calculated. 
The following Tables for renewing and purcha- 
ling of Leaſes, do ſhew the Value in Tears, Quar- 
ters, Months, and Decimal Parts of a Month, ac- 
counting 3 Months to a Quarter, and that a Month 
is divided into Ten- parts. And tho' this way of 
Diviſion be not quite ſo exact, as if it werelex- 

reſt in Decimals of Pounds, Shillings, Pence, &c. 

et tis mote familiar and commodious, and the 
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Year, 2 Quarters, 1. Month, and 3 


imal parts | 


Difference is very intonfiderable; for it will _ 
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be above a Decimal of a Month over or under the 
true Value, which in theſe Conſiderations is not 
to be regarded. And therefore when a Fine is re- 
quired of any Perſon, either for renewing or pur- 
chafing of a Leale, the Tables will ſhew exactly 
enough what Rate of Intereſt is allowed: And ſo 
if any one would give or tale a Fine according to 
any Rare of Intereſt propoſed, they may do it near 
enough by the Tables. 

Ar 1 J. per An. Rent, the Diviſions by theſe Ta- 
bles will be 5 5. per Quarter, 1s. 8d. per Month, 
and a Decimal of a Month 2d. And becauſe 
there are 4 Weeks in a Month it will be 5 d. per 
Week ; five Decimals of a Month therefore make 
10d. which are equal to 2 Weeks, and 3 Deci- 
mals of a Month are but 1 Penny above a Week ; 
fo that tis eaſie to turn the Decimal-parrs of 
Month into Weeks. 


And theſe Kind of Numbers will be eaſily ad- 
ded or ſubſtracted as in theſe 2 Examples. 


T. Q. M. di. p. 
Suppoſe I were to add 3:1:A' -— 8. 6 
theſe 2 Fines, 8 11 


2 
Summ 6 "ox 


| ADDITION. 

I fay 7 and 6 makes 13 Decimals, 10 of which 
making a Month, I write 3 and carry 1; 1 I car- 
ried: and 2 Months makes 3 Months; where fore I 
write a Cypher, and carry 1 Quarter, Sc. 

And this being underſtood Subſtraction will allo 
be eaſie, as in this Inftance. * * 
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You take 2 1 
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The firſt Table which oflers in Wir for Renew- 
ing of Leaſes, it for the Term of 21 Years, it 


tract the Value of the Years in Reverſion from the 


Decimal- parts of a Month, as all the Reſt do, the 
Firſt- part of this Table is calculated at 11. 11, 
84. 4, 74, per Cent. per An, Compound Interes 
ſo that the Fine for Renewing 7 Years Lapſed, or 
the preſent Worth of 7 Years in Reverſion, nor 
begin till 14 are expired, is exactly one Years Va. 
lue; which Fine, and confequently Rate of In. 
rereſt, Biſhops, Deans and Chapters, Heads and Pel. 
lows of moſt Colleges in both Univerſities, do cb. 
ſerye in Letting and Renewing of their Leaſes; by 
at other Rates of Intereſt, the Fine for Renew. 
ing 7 Years lapſed, the Table hews as falloy. 
eth, vix. ** | 


The Fine for Renewing 7 Years Lapſed | 


J. M. D. pes. 8 

5p. c. is 13 2 0) Which by the (29 34 

at J 5 P. e. is 2 1 2 6\ Table of Red. 24 13, 
8 p. e. is 1 3 0 3 Cat 10 l. yearly ) 17 150 

10 p. c. is 11 0 3 Rent is 12 15 0 


The Years in eſſe may be valued as a Leaſe d 
ſo many Years, as in this Leaſe of 21 Years if; 
Years are run out, then there are 14 in eſſe, whole 
Value are as a Leaſe of 14 Years, and may be 
found by the Table for Purchaſing ; or if you ſub- 


Value of the whole Leaſe, the Remainder is the 
Value of the Yeats in eſſe. | —_ 

To find the Value of ſome of the Years in Re: 
verſion, as ſuppoſe 3 of the 7, I do thus, becau: i 
3 wants 4 of 7, I take the Value of 4 Years u 
Reverſion, from the Value of 7 in Reverſion, the 


Remainder is the Value of 3 Years required. 


| Example. 

The Value of 7 Years in 7 T. Q. A. D. 7. 

Reverſion, ac 11. 113. 8d. io © © 
"47 aw 

The Value of 4 Years in 

Reverſion at the ſame Rate is o 1 2 7 
x Which ſubtract T1 

| . e 


Which Remainder being given for a Fine, a R 
make up the Leaſe to 17 Years, that is, 3. added 


- 


ſhews the Values in Years, Quarters, Months, and 


to 14. ä ear 
4 . 7 dr R 


A Tab 


wil 
ded 


Ie 


rr Renewing 7 Years lapſed in this Leaſe of 20 


fore in the Leale of 21 Years, 
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ives as a Leaſe of 14 Years, and three Lives as 
Leaſe of 21 Years : But this way ſeeming Un- 
qual, there is another way which is more agree- 
ble to Realon, and ir is this, viz. for every Life 


The way of Purchaſing by Lives was common- | Bock: Example, ſuppoſe ther be rhree Liyes j 


and as a ; | 
if one of thoſe Perſons ſhould die, what muſt be 
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firſt Life, are valued at almoſt 12. Years 
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renewing 10 
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e ſ che Eſtate, then at 7. per Cent: and at ro Year 
for one Liſe, they will be . — as a Leale of 


in at 34 to ſumm 


the Reverſions, or at 30 if ode Life be reckoned 
as a Leaſe ef. Vears, and tfiẽn/ if one Life be 


dead, Fmuſt reckon 9 Years lapſed in a Leaſe of, 


30 Years, if to Lives are dead I muſt reckon. 47 
\ d if three are 

dead I muſt reckon 24 lapſed: Fo at 6 /. per Chu 
3582 reckons 


*** eo, 


— .. 2 


4 
by 
45 
* 
1 
1 | 
0 
3 


— — 
by : FEM 
— — 


117 „is for 1 
 paryt eredf is c culared according 


L664 3d 

under 2 1 1 25 00 O 

alainſt 501. under 2 Months 8 o6 800 
| > under 4 Dec. parts 1 13 4 
5 8 under 2 Quarters | 2 10. © 
a inſt 51, under 2 Months o 16 8 
BY! 1 A* 4 Dec. parts b o. 03 4 
. Sümm of all is 38 10 © 


REN 


KEN. 


e Sao e 19 


1 Table for the Renewing of any Number of Years 


when | 
RES ali £  lapled'in's Leaſe ke ſor 10 Years... 
5 FI ? 0! „ 
| per Cent. | B+ per Cent. | gr Cent. 8 per Cent. | 10 per cent. 
F, ee, e ee, ee 
[2]2:8 E 388.8. 3 S [2. E 245 32 
{bat 34213128} FOR IANVE [1 aſs EFI iE 
_l EF Ele 28 43 z 7 -} By "| 18 — 1 
Ee 
— — — — 2 — — — 5 1 —1— Loc — ads end ws — Pog fe ..c 
3] ef3[3þ. | b[2[a[4]* Jolz[o[7 © 111215 0111116 
ae 1 | Tf off 1: 4. [o[»I3} 1 2113216 v1 $1997 
THHHHAHOHHEMHELOAE 24% 2/3 
In 2217. HN e 113104 
t Ty} THI] Ss | 3} EþTHIo]: | 3Jojaf 2 22 2112 
rt —- - .. — — — — —— | |. 
1740366484 621134 2131217 
1H HBHAMYMAHS 4[z[2þ21 | 4/eÞr}5 3215 
E ee ere 
f 7 1215 4 HARE 2 611 — f 3 3 is 3128 
2 — 1 5 M. K ; — — —ä—— 
5 4 f Total Vue. Total Valye. | * | Toral Value. | þ Total Value, Total Value. 
1 * LD | ele Ara — — — — 
| 712/26 211 15 — . — 1 


E 


his being 


Term of 10 Y 


the Rate of 

alour| 171, 18 4. per Cent, * he ine for re- 
nqving 4 Vets pſed i fy one Ye lue, bur ar 
er Mares f * 125 Fine fo renewing. 4 


a pe, Table as followeth, vi c. 
Fibe for rene 275 Years la 1 0d * 


1 * 4 


able of Re- 
1 00 duction avi of, 
per Ann. is 


08 4 


p. cis 2 4 
16 8 


8 p. c. is 2 
10 pr c. is 14 


TI > ..* M. Dry. 12 RA 
e 75 08 4 


in the other Leaſes; as, if t 


85 be 4 Years run 
out in this Leiſe of 10 Ye 


then there are 6 


Years in eſſe, whole Value ate as a Leaſe of 6 | | 


Years, Sc. 
The next Table is is for the 22 of the 
Valnes given in Tears, Quarters, Months, — 
Decimal Parrs of a Month, into Pounds, Shillin 
and Pence, the Ule of it is very plaln and 
as by Example aper. 
E--1 Example. = 
Suppo ole the Fine for renewing * Nuniber of 
Years Napled, in any Leaſe to be 65. 29. 2 m. 
au. 5. and the yearly, Rent 551. What is t is Fine 
in Pounds, Shillings, and Pence ? Then by rhe 
Table 1 


Then for the 6 years Value I ſay, 
6 times 55 J. is 330 J. which ad- 330 oo © 
ded 10 38 10s, od, the Symm — 
= = TT 


laſt Table for for Renewing of| | 


17 16 8 


The Years in - ate valued 'as before directed | ; under 3 Quarters 37 10 
' againſt 50 /, under 2 Months 8 06( 


' Suppoſe again the Fine for renewing any Nu 
ber of Years L in any Leaſe, to be 25. 
2m, 9 d. p. and yearly, Rent 1561, then what 
this Eine in Money For Anſwer I fay, wit 
156 is 3121, whi is the 2 years Value, th 
981 * Table 1 fund ; 


-— 


41 
0 under 3 Quarters 75 0 


— 
* 
* 


againſt 100 l. under 2 Months 16 13 


under 5 Dec. parts 2 0 
under 4 Dec. parts I 13 


1 


under 5 Dec. parts © 050 


is 
Which is che Value reduced into Pounds, Shil- 
lings, and Pence required. 


ha Cunder 3 Quarters 4 100 
* 61 under 2 Months 1 O00 


under 4 Dec, parts o 0 


Summ is 154 13) 
The 2 years Value add, viz, 312 00 
The Summ is 466 13 


Which is the Fine reduced into Money require 
in like manner is any other Fine reduced, at a1 
other yearly Rent from 1/. to 600 J. a Year, 

if it be more, it is but adding, after the ſame 
manner as is done in the Examples, as ſuppoſe the 
Rent to be 700 J. per An, then I muſt find tf 
Values for 600 J. and for 100 l. and add then 


together, &c. 


A Habt 


under 5 Dec. parts 4 03 ( 
* | Sunder 4 Dec. parts 3 06 


R E N 


— 


— 
* 


' 

| | | 

4 

: 


IA Table for the Reduction of che Values given in Vears, Quarters, 
cen. Months, and Decimal Parts of a Month, into Pounds, Shillings, 


= and Pence. E | 3 
© 8 = 77 KS | 
2 2. 1 a eats 3 3 2 | 
uf © od x v3 — "of EP : , 4 - - _— . b , 
* er r iff 
2 ECT] Quariers (2 Quarters.[T Quarter. 2 I Month. | | 1 Des. perrja Dec.pard|3 Dec gart 4 Der pareſg Dec par- 1 
of "2 1 . d. I. . d. Led]; 40 . dT. 5 4. l. df l. 4 l. 2 4. L.. 4 
os 1] o 1; ol o fo o] 0 O O 34/0 2800 o, 20 0 o 0 6.0 . $0; 
TH 2 1 10 0 1 o of 0150] 6800 3 4% o 4Jo o 8]o;1 oo 1 0 
0 3 2 50 1 10 0 0150] 01000 ; 0 0:60 oOo i do, 2 oo: 
JH 4 3 0 0 SS CT = GG 6 oy 0 0 o 8100 98 9 1 0 
1 KERN 2 10 00 1 5o o 16 80 8 0 01 — 9» 424 
17 6 4 10 0 3 Oo ol 1 10 0 T o 720 807 1 o 2 o 3 94 ol 3 
119 210% 310c 1 15 0 1 3 4/0 KRK /o 40 2 o 3 60 4 121 
28 6 © 4 0 0 2 00] I 64] o. 13 o 1 410;2 o 4 of ©: 3: 15 
* | 6150] 4100] 2 5 of I 10 C o;: 15:o}o 1 qo!z3 oo 4 Ge 6 4 
Alue. 19 7 10 5 0 2 10 C 11340 16 Jo 1 o 3 40 5 oþ9 6. $0 
1 17 20] 15 o o 10 oof 5 oof 3 68 1 5 © 4 0.16 8 o to of o 13 9 116 8 
30] 22 10 of 15 oof 71009 5 O2 10 o 5 © Io 0.297 8 VB SL 3-0 
ny Nu 4] 30 o 0 20 oof 10,00 6 13 4 3 6 80.0 6 oO 13 8 9 1 56 708 
2% 7 % % „ f 72200] 8 58/4 34% f e fr 5 of 373 f 
\ wha 8! 45 © 0 30 oo 15 0-ofio o ov 0 10 "of 0 1 of '2+ © *! 2 „ 
r — 8 lene * Sor 3 ene 29 — 6 ird 
*. 70] 52 10 0 35 0 ©: 41-5 16 jour 1 3 4} x 150 of:206: 18 
= 80 60 o o| 40 © © 6 13 40/0 1 4 6 2 0::-6f 2 13 4þ-3 6 
90 67 10 ö 45 0 © 109 © I5 ,0| I I6 0 2-75 ; Or, 
100 75 o o 00 8 680 16 81 13 4 % i 6 . 
Y af O eto © © 6. 13, [113-43 6 85 13 . . 
— — vw—˙ G — 
73 &0 300025 o ofi50 o © 5 o of| 2 10 > 7? 10. esta 1 
16 13 ! $0C[300-. ©:0j1200 © © 4 3 6 6 13 4jlo © 8 173 0 
TY | $00[375 © 01250 © 0 4 3 8 6 812 ro cf16 13 40 16 
3 505 o oſzoo 0 50 © 5s O - olfo o olg o. d os o 
7 10 | . 10 222A 2 | * 
1 The way of Purchaſing by Lives was common- | Book : Example, ſuppoſe there be three Liyes üp⸗ 


1 1 8 7 £0 reckon one Life as a Leaſe of 7 Years, two] on an Eſtate, which at 7 Years. Purchaſe for the 
Lives as a Leaſe of 14 Years, and three Lives as | firſt Life, are valued ar almoſt 12 Years Purchaſe: 
% © Leaſe of 21 Years : Bur this way ſeeming Un- | and as a Leaſe of 27 Years, at 7 J. per Cent. and 
equal, there is another up apy is more agree-| if one of thoſe Perſons ſhould die, what muſt be 
i ble to Realon, and it is this, viz. for every Life — to make up the Number again ? Then I 
„0 decreaſe one Year, as if one Life be reckoned | ſay, one Life which is dead was as a Leaſe of 10 
? as a Leaſe for 10 Years, then two will be as a] Years, and. therefore to take in a New Life, L 
—© Leaſe of 19, and three as a Leaſe of 27 Years, Sc.] may reckon 10 Years of the 27 lapſed, * ſo 
bp that at 71. per Cent. one Life is reckoned worth] rake as it were a Fine for renewing 10 Years 
a little above 7 Years Purchaſe, two Lives 10 lapſed in a Leaſe of 27 Years, now to find this 
00 (8 Years, 1 Quarter, and 1 Month's Purchaſe, &c.| Fine, I rake the Summ of the Reverſions for t 
— = 5 the Table for. purchaſing of Lives ſhewerh. -| Years in the Table under 7 J. per Cent. counti 
131 So if you reckon one Life as a Leaſe of 9 Years, | 27 as 1, 26 as 2, and 25 as 3, Sc. And ſo I 
then two will be as a Leaſe of 17, three as a Leaſe | the Summ to be 2 J. 4s. 5 d. 24. that is two 
of 24, Sc. as is evident by the Table; and one] Vears, and almoſt one Quarters Purchaſe, which 
, Life will be worth above 6 Years and 2 Quarters I may take for renewing or taking in a New Life z 
red, Purchaſe, 2 Lives9 Yearsand 3 Quarters Purchaſe, | ſo if two Lives be dead I may reckon 19 Years 
hs 3 Lives 11 Years, 1 Quarter, 2 Months, and 6 [lapſed in a Leaſe of 27 Years, and find the Summ 
* Decimal- parts Purchaſe, Sc. of the Reverſions for 19 Years, for a Fine for ta- 
ri So if one ſingle Life be reckoned as a Leaſe of king in tuo Lives: But if there be 4 Lives upon 
oh 12 Years, then two will be asa Leaſe of 23, three the Eſtate, then at 7, per Cent. and at 10 Years. 
— as a Leale of 33 Years, Sc. ſo that at 6 per Cent. for one Life, they will be reckoned as a Leaſe of 
one Life is worth above 8 Years and a Quarters of 34 Years, and ſo I muſt-begjn at 34 to ſumm 
Purchaſe, tuo Lives above 12 Years and a Quar- the Reverſions, or at 30 if one Life be reckoned 
ters Purchaſe, St. as the Table ſhews. _ Pas a Leaſe ef 9 Vears, and rhen-if one Life be 
Now ſuppoſe any of thoſe Perſons which have] dead, F muſt reckon 9 Years lapſed in a Leaſe of, 
their Lives upon an Eſtate ſhould die, to take in] 30 Years, if two Lives are dead I muſt reckon 47 
le others to make up the Number again, is done by |, Years lapſed in the ſame Leaſe; and if three are 
the Table of Reverſions at the Beginning of the dead I muſt reckon 24 lapſed: Fo at 6 /. per Chur. 
' . VoL IL | | 382 reckons 
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E almoſt 3 Quarters' Purchaſe; but at 8 /. per 
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A Table for the Purchaſing of; Lives. 
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reckoning one Life as a Leaſe of 12 Years, three 


Lives are as a Leaſe of 33 Years, and ſo if one of 


theſe-Lives be dead, I may reckon 12 Years lap- 
ſed in æ Leaſe of 33 Years, if two Lives are dead, 
1 5 reckon 23 Years lapſed in the ſame Leaſe, 
and be 
J. per Cent. becauſe the Lives are valued accor- 
Aing to the ſame Rate of Intereſt. This being 


tes of Intereſt, and Number of Years for one 
Life; fot you may by the Table for purchaſing of 
Teaſes, c. make Tables for purchaſing of Lives 
according to what Rate of Intereſt you think is 
moſt convenient; as ſuppoſe you reckon one Life 
as a Leaſe of 10 Years, and you would have 5 /. 
Cent. profit, then that will be worth 7 Years | 


Cent. it is worth but'6 Years and almoſt 3 Quar- 
rn He | 


© The Table for purchaſing is calculated for leve- | 


ra}: Rates of Inteteſt, that ſo the Purchaſer may 
ufe that which is moſt convenient fot him, as in 


e of Free-hold Land, 5 J. per Cent. may 
enough, but for Copy-hold or Leaſes of Land 


&1.-per Cent. for Leafts of Land and Good 
Houſes 8 J. per Cent. and for Leaſes of Ordinary 


Houſe 101, or 12 J. per Cent. 
* © FT AP 07 b 
The Uſe of the Table is very plain and eaſie, 


as | y. Example will appear, vi. 

31211 nne 3C29Y; 

What is a Leaſe or Annuity of 20 Vears worth 
ac 3, 6, 8, 10, of 12 per Cent. per Amum? | 


in at 33 to ſumm the Reverſions, under | 


rſtood,” it will not be difficult to do the like 
r any other Number of Lives, and at other | 


To increaſe he Namber of Y ts in a Let 
by thus: Suppoſe a Landlord OM Hane a Leak 
of Land up to 40. Years, wherein his Tenant hal 
20 Tears to come, what is it worth? Then I ſay, 


F *** 
P TL. QM D 
{ A Leaſe for ear at 6 per Cent. .. 
ed * «ih | drs * « 
20 Years at the ſame Rate are} 
worth 


1 1 pu 


11.1 2 6 
Which ſubtract I ) 


3 2 0 7 


The Remainder is 


Which is the Fine to be given to make the Leaſe 
upto 40 Tears. GE A 


To buy a Leaſe which is not to begin until 
four old Leaſe is out; as thus, ſnppoſe a Man's 
eaſe is out within 4 Years, and he deſires to have 
4 New Leaſe of 21 Years, to begin when his 4 
'Years ate out, what is this Leaſe worth in ready 
Money? q | 


Fot Anſwer; I add 4 Years which is the Time 
he hath in his old Leaſe, and 2r together, the 
Summ is 25, then I find the Worth of thele 25 
Years, and ſubtract from it the Value of the 4 
Years, the Remainder is the Value of rhe (aid 
Leaſe in ready Money. A 
| Example,” | 
12 . . M. D.. 
A Leaſe fetas Years ar 6 Ni 3 0 3 


- | Cent. is worth _ 


3 85 be 4 Years at che ſame Rate) 
„ e . „ e wok, 122 
| 20 2a) © + Which ſubrract 4 ) 

229 6 8| n 1 


tn < 196 6 8 lue. of the Leaſe in ready (ie. 9 1 7 


The Remainder is the wy 


— 1 


170 3 4 Money requited, . 
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Months, and Decimal 
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Or 
accox- 


ſe of. 4 
ares' of Intereſt; viz. 
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ding to 5, 6, 8, 10 and 12 per Cent, 
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Flow 


Although this. may be done by the Table of 
| Reverſions at. the Beginning of the Book, yet I 
thitſk ir will not be amiſs, if I fhew How it may 
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How to buy the Reverſion of any Leaſe or Annuity, | 


be done by the Tahles of Purchaſing allo, 
Suppoſt you are to buy the Reverſion of a Leaſe 
after 6 Years, that is, if it be 6 Years before you 
commence, what is the preſent Worth of a Leaſe 
ſuppoſe of 30 Years at 6 per Centum ? Then for | 
— the Value of the whole Leaſe, which 


2 5 0 17 2 M.0p. 


1 


the Remainder is the Value of the Years 
ſuppoſe in a Leaſe of 31 Years thete be 


I 


lapſed, there are 18 Years in ce 


The Value of the Years lapſed or in Rey 


of any Leaſe, may alſo be found by the Table fh. 


urchaſing; for the Value of the Years ; 
ubtractel "Fon! the Value of the whole 144. 
verſion, as is ſhewed in the Pretace ; —_ 


12 Yew, 
lapſed, what muſt be given to renew this Le 
again at 6 per Centum 2 Then I find the Value od 
Mg 

. 


che whole Leaſe to be— 


Ge #7 


And becauſe there are 12 45 I 


Then find the Value of the : | whole Value is £**; 3. 99 
s Years which will be r Which ſubtract 
* Which fubrract + CC 
* 1 n The Remainder is the Va- * 
I!be Remaindet is the Va-Y | —— lue of the Years in Revert {ix 192 11 
ue of the Reverſion requi- f vi. 8 3 1 1 [oh required, 12 
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| The Uſe of theſe Tables aforegoing is caſie, as 
by Example will appear. 


The firſt is this, ſuppoſe 30 I. be pur out for 20 
ears, what will it amount unto in that time at 
2 Cent. Compound Intereſt ? 


Then I look againſt 20 Years, and find under 
the Increafe of 1 J. &c. 31. 45. 2 d. which ſhews 
that 14, in 20 Years time will increaſe ro 3/. 45. 


24, which I multiply by 30 chus, * 
Ry | L +4 
30 times 3 J. is Rs a. 
30 times 45. is "of be” 
hs 


Thar is, 30 J. in 20 Years time ar 6 per Cent. 
Compound Intereſt, will amount to 96 J. 5 5. 04. 


The Uſe of the Second is thus, What will an 
Annuity of 30 J. forborn 20 Years amount to in 
that time? Then for Anſwer I look againſt 20 
Years, and under the Value of 1 /. Annuity, &c, 
I find 361. 155. 8 d. which 36 J. 15. 8 d. is 
the Value of 1 /. Annuity forborn 20 Years, 
then I multiply 36 J. 15 4. 8 d. by 301. thus, 


n 
30 times 36 J. is 1080 oo o 
30 times 15 5. is 22 10 © 
30 times 8 d. is 1 oo © 


* 


— 


Summ 1103 10 o 


—— — 


That is, 36 J. Annuity fotborn 20 Years will at 
the End of that Term amount to 1103/1. 105, 0d. 


The Uſe of the third Table is thus, ſuppoſe a 
Gentleman hath 300. by him, with which he's 
willing ro purchaſe an Annuity for 20 Years, 
What Annuity will that purchaſe at 6 per Centum ? 
For Anſwer, I look againſt 20 Years, and ſind 
under What Annuity 1 |. ready Money, &c. 1 5. 
$4. 3 J. which ſhews that 1/1, ready Money will 

rchaſe an Annuity of 1s. 8 d. 34. for 20 

cars, which I multiply by 300 1. thus, 


J. J. d. 
300 Shillings are 15 oo © 
300 times 8 d. is 10 oo © 
300 times 39. is oo 18 9 


Summ 25 18 9 


6 
— A 


. 


That is, 300 J. ready Money will purchaſe an 
quay of 251. 185. 94, for 20 Years at 6 per 
cht. 6 X 


RENTS of Afiſe. were the certain and deter- 
mined Rents of Ancient Tenants, and were paid 
in a ſet Quantity of Money or Provifions : They 


were ſo called, becauſe they were afſiſed, and mae 


certain; and fo diſtinguiſhed from Reddirus Mobi- 
les, or luch variable Rents as did riſe and fall, like 
the Corn-rent now reſerved to Colleges. 
RENTS Reſolute, are accounted among the Fee 
Farm-Rents, to be ſold by the Statutes of 21 Car. 2. 
c. 6. And are ſuch Rents or Tenths as were anci- 
ently payable ro the Crown from the Lands of 
Abbies, and Religious Houſes: And after their 
Diſſolution, tho the Lands were demiſed to others, 
yet the Rents were (till Reſerved, and made pay- 
able ro the Crown, 7 44 
REPELLING Force: That there is ſuch a ching 
in Nature, ſee Attraction towards the End, - 
REPLEVISH, Sigpifies in our Law the letting 
any one to Main Priſe, upon Surety, 3 E. 1. 11. 
REPOSE, is a Term in Painting, ſignifying the 
Place where the aſſes, or great Lights and Sha- 
dows are aſſembled: And this being well under- 
ſtood binders the Confuſion of Objects; ſuffering 
nat the View to be contracted alrogether, but᷑ t 
proceed gradually and ſucceſſively without Di- 
iturbance. . | 157 
RE POSITION of the Foreſt, was an Act where - 
by certain Foreſt-Lands being made Purlion upor 
View ; were on a Second View laid to ihe Foreſt u. 
gain. Manwood, ph. 1. p. 178. 75 N 
REP-Silver. The Ancient Servile Tenants were 
bound ro reap their Lord's Corn: Bur to be ac- 


cknowledgment or Compoſition in Money, which 
Money was called by this Name of Rep-Silver, ' 


REPULSE or Reaction, it is one of the Laws of 
Nature, (Sir J. Newton's third) that Nypulſe ar 
Reaction is always _ ro Impulſe or Action. 
That is, the Action of two Bodies one upon an- 
other, is always equal, but with a contrary Dire- 
dion in other words; the ſame Force with which 
one Body ftrikes upon another, is returned back 
by that other on it, and the Forces are impreſſed 
with Directions directly contrary, Thus if one 
Body preſs or draw another, tis juſt as much preſt 
or drawn by it: If a Man preſs a Stone with his 
Hand, the Stone equally preſſes his Hand; if a 
Horſe draw forward any Weight by a Rope, the 
Weighr equally draws back rhe Horſe . For the 
Rope being equally ſtretch d both ways, act upon 
both equally: So tis in all Blows and Strokes, the 
thing ſtruck (ſuppole with a Hammer) ſtrikes the 
Hammer with equal Force. The Iron draus the 
Load - ſtone as much as the Load- ſtone draws it 3 
as will appear by Experi if you make them 
both flote in Water. us alſo in the Deſcent of 
heavy Bodies the Stone attracts the Earth, as much 
as the Earth the Stone; or the Earth gravitates as 
much towards the Stone, as it doth towards the 
Earth. For the Motions produced by both theſe 
Gravitations are equal in both: Only the Stone be- 
ing very inconſiderable in reſpect of the Bulk of 


Stone muſt be ſo too, and conſequently inſenſible, 
in compariſòn of the Motion of the Stone towards 
it. And ſo it is Univerſally, in all the Actions of 
Bodies: For if one Body act on another and 
change its Motion any manner of way, that other 
Body will make the ſame Change in the Motion 
of this Body, but wich a contrary Direction: So 
that by theſe Actions there are made equal Chan- 
ges, not of the Velocities bur of the Motion: For 


the Cha made on the Velocities in contrary 
|the Changes made wk coin 


uitred from this Duty, they ſometimes paid an 


the Earth, the Velocity of the Earth towards the 


„ 
— 2 — — 


Stanif. Prerog. 26. lee Reſumption, 


For thoſe Liquors which differ inſenſibly as ro 


he found the Reſiſtence in Air to be leſs in that 


—Y 
* 


RES 


„1 


N 


Directions, are in a Reciprocal Proportion to he 


Bodie:. 


REQUESTS, See Court of Requeſts in Vol. 1. 

RESCRIPT in che Civil Law, is a Letter of 
the Emperour in anſwer to particular Perſons who 
enquire the Law of him: Bur if it be ſent to a 
Corporation or any Publick Body of Men who 
have conſulted him, then they call it a Pragmatich 
Santtion. | 
„ RESEISER, is taking (or reſuming ) of Lands 
again into the Hands of the King, whereot a gene- 
ral Livery, or Ouſter le Maine, was formerly miſ- 
ſued, contrary ro the Order and Form of Law : 


RESISTENCE of a Fluid Medium, The in- 
comparable Sir / Newton at the End of the Lat. 
Edit. of his Opricks, Qu. 20. ſaich that the Reſi- 
ſtence of Fluid Mediums ariſes partly from the A.. 
trition of the Parts of the Medium; and partly 
from the Vis Inertiæ Materiæ, or Inactivity of Mat- 
ter. And ſuppoſing a Body to be perfe ly ſphe- 
rical, the Reſiſtence ariſing from the Former of 
theſe two, or from the Attrition of the Parts of the 
Medium, is as the Rectangle under the Diameter, 


and the Velocity with which the Body moves. 
But the Reſiſtence ariſing from the Vis Inertiæ, is 


as the Square of that Product. And by this dif- 
ference may the two Kinds of Reſiſtence in all Me- 
diums be diſtinguiſned: And ſince the Kinds are 
thus diſtinct, it will appear that the Reſiſtence of 
Bodies which are of a proper Magnitude and Ve- 
locity, whether they move in Air, Water, Quick. 


filver, or in any other Fluid, will almoſt all ariſe 


from the Vis Inerti e of the Parts of the Fluid. 

For that Part ot the Reſiſtence of any Medium 
which ariſes from Friction, Attrition, or Tenaci- 
ty of the Particles of the Fluid, may be diminiſh- 
ed, by ſuppoſing the matter to be divided into 


needs be another Sort of Reſiſtence, if the Po 
of all F.vids were filled with another, yet mon 
Subtile Matter or Fluid. Now if the Refer it 
the Exhauſted Receiver of the Air-Pump, ſhoulg 
be only a 100 Times leſs than in the common Ai; 
it would be a Million of Times leſs than that gx 
Quick-filver : But it is certainly much lels thy 
that, and much leſs yet in the Celeſtial Spaces ot 
Regions at 2 or 300 Miles in height above oy; 
Earth. For the Honourable Mr. Ehle hath ſhew; 
that Air may be raritied in Glaſs. Veſſels to abort 
10009 Times its natural State, and the Celeſtia 
Regions muſt be much more empty of Air, chan 
any Space which we can here evacuate by an Air. 


Pump: Becauſe fince our Air is here compreſſed 


by the weight of the Incumbent Atmoſphere, ang 
irs Denſity proportionable to that compre. ing 
Power; it will follow by Calculation, that the 
Air at 7 Miles above the Earth's Surface will be 
4 Times as rare, as here; at the Diſtance of 1; 
Miles 16 Times as rare; and ſo on in the fame 
Ratio : So that at the Diſtance of 219 Miles from 
the Earth, the Air will be 1 00006000000000co00QHy 
or 10 Millions of Millions of Millions of Times 
thinner or rarer than tis here. 

We find that Heat conduces much towards the 
Fluidiry of many Bodies, by diminiſhing their 
Tenacity ; for it renders many Bodies ( as all 
Metals and ſome Minerals) Fluid, which are no 
naturally fo ; and it increaſes the bluidity of Te. 
nacions Liquors, ſuch as Oil, Balſams, Honey, 


and by chat Means diminiſhes the Power of then 


Reſiſtence. And yet it doth not much diminih 
the Reſiſtence of Water; which it muſt certainly 
do, if any conliderable Degree of the Reliſtence 
of that Fluid aroſe from the Atrrition or Tenacity 
of its Particles. And therefore we may fairly con- 
clude that the Reſiſtence of Water ariſes chief 
from the Vis Inerti.e of its Matter. And conſe- 
quently, if the Celeſtial Regions or Spaces, were 


ſmaller Particles, and thoſe alſo to be rendred more | <qu 


ſmooth and ſlippery. But that Part which ariſes, 
from the Vis Inertie anſwers in Proportion to the 
Denſity of the Matter, and can neither be dimi- 
niſhed by dividing the Matter into ſmaller Parti- 
cles, nor by any other Means, than by the Dimi- 
nution of the Denſity it (elf. 

Whence ir is, that Denſity of Fluid Mediums 
becomes very nearly proportionable to the Ri ence. 


Denſity, as Water, Spirit of Wine, Oil of Tur- 
pentine, warm Oil of Olives, and ſuch like, have 
very little difference alſo as to the Force of Reſi- 
ſtence. Water being 13 or 18 Times lighter, and 
conſequently raret than Quick- ſilver, hath its Re- 
ſiſtence leſs than that of Mercury in the ſame Pro- 
paring as he tried by the Experiment of Pendu- 
ums ſwiming in thoſe two Fluids. The common 
Air ſuch as we uſually breath in, is about 8 or 9 
hundred Times lighter, and rarer than Water, and 


Ratio, by the ſame Kind of Trials. And in a 
thinner and rarer Air, the Reſiſtence muſt till be 
leſs; till ar laſt in the Thoughts of all, it will grow | 
inſenfible. A Feather in the exhauſted Receiver 
deſcends with equal Celerity as a Stone or a piece 
of Lead, tho in the open Air ir find a very great 
Refiitence to its Deſcent : And by all the Experi- 
ments he could make he found the Reſiſtence of all 
Fluid Mediums to depend only on their Denſi:y, 
and à little on their Tenacity : But there muſt 


ally denſe with Water, they could not have 2 
much leſs Reſiſtence than it: If they were as 
denſe as Quick-filver, they would Rave a Re 
ſtence near as great as that: And if they were 
perfectly and completely denſe, or full of Matter 
without any Pores or Vacuities at all interſperſed, 
they would have a much greater Reſiſtence than 
Quick: ſilver · A Globe perfectiy ſclid, in fuch 4 
Medium would loſe above half ef its Motion, before 
it could move 3 of its own Diameters in length, And 
a Globe not perfectly ſolid, ſuch as are thoſe of 
the Planers, would be ſtopt much ſooner. Where- 
fore there is a Neceſſity of ſuppoſing that the Re- 

ions where the Planets and Comets move ſhould 

e devoid of all matter: Except perhaps ſome very 
thin and fine Vapours and Exhalations, or Effiusis 
which may arite from the Atmoſphere of the Earth 
of the Planers and Comets. That Fifitious Sul- 
tile Matter therefore with which ſome have filled 
the Heavens, is by no means uſeful for the Solu- 
tion of the Phenomena of Nature; ſince the Mo- 
tions of the Planers and Comets may be much 
better explained without by the Laws of Gravity; 
and Gravity it ſelf hath never yet been well ac- 
counted for by that Subrile Matter. In Realig. 
that Subtile Matter, can only ſerve to obſtruct ard 
diſturb the Motions of che Heavenly Bodies, and 
if there were any ſuch thing would deſtroy ard 
overthrowithe Courſe and Order of Nature. Ard 
if you ſuppoſe it interſperſed alſo within tte 
hidden Porcs and AMectus of Bodies, it will do no- 


thing 


RES 


— etl ad 


yet more 
ſtence It 
P, ſhoulg 
mon Air 


in 


i and all their Energy and Active Power con- 
. Aud as it is of no ule but ro do milchief, ſo 
re are no good Reaſons at all to enduce us to 


ng there but ſtop and obſtruct the Vibrating — | 
„of the Particles of Matter, in which their 


lek ly lieve the Exiſtence of any ſuch thing, as a Mate- 
Paces a gubtilis in their Senle. 
dove Ou; 


RESISTANCE AF the Air to the Motion of 
3s, In Phil. I ranfſ.N. 186. There is the Mea- 
re of this given very largely and accurately by 
alis: He lays down ar firſt this Lemma, 
at the Reſiſtance of Bodies is proportional to their 


th heut 
(0 abore 
Celeſtia 
ir , than 


— — 'eriry; and then branches out into all the parti- 
ax r Varicties that can well be imagined, and at 
4 t computing different Mediums one with an- 
— Nh er, he concludes their different Reſiſtances to 
will k as their Specifick Graviries, obſtructed from 
* Viſcidity of the Particles of ſome Fluids: And 
* * o that the Specitically Heaviet Proje c once in 
7 from otion (being equally ſwift with another thar is 


00006 her, Sc.) will move through the ſame Medi- 
f Times n more ſtrongly in proportion to its greater In- 
"ive or Specitick Gravity. | | 

In the Ada Eruditorum Lipſie for July 1684, 
r. G. G. Leibnitz propoſes ſome New Demonſtra- 


rds the 


b _ ons about the Refiſtances of Solid Bodies; which 
one every Geometrical and Curious. 

of 1. And in the Leipſick Acts for Fanuary 1689. He 
3 duces his Thoughts oo Subject into a Diſ- 
f chen ration. Entitled, A- Diſcourſe concerning the 


eſiſtance of Mediums, and the Motion of Prefect. 
reſiſting Mediums. | 

As to the Geometrical Conſiderations of the Reſi- 
ance of Bodies-of different Figures in one and 
e fame Medium : Mr. Fames Bernouli in the 
1a Lipfie for May 1693. gives theſe Rules. 


1. If an Tſoceles Triangle be moved in the Fluid 
ccording to the Direction of a-Line which is 
'ormal to its Baſe; Firſt with the Vertex fore- 


miniſh 
rainy 
iſtence 
naciij 


Rk rot, and then with its Baſe ; the Reſiſtances will 
er Ne of the Leggs, and as the Square of the Baſe, 
— ind as the Summ of the Leggs. 


5 2. The Reſiſtance of a Square moved according 

ed, Wo che Ditection of its Side, and of irs Diagonal, 

is as the Diagonal to the Side 

" 3. The Reſiſtance of a Circular Segment ( lefs 
fore than a Semi-circle ) carried in a Direction en- 

dicular to its Baſis, when it goes with the Baſe 


ſe of foremoſt, and when with irs Vertex foremoſt (the 
_ ate Direction and Celeriry continuing, which is 


ould 2 along ſuppoſed) is as the Square of the Dia- 
meter. to the ſame leſs + of the Square of the Baſe 
of the Segment, 


arc. er. Hence the Reſiſtances of a Semi-circle, 
— when irs Baſe, and when its Vertex goes 
llec foremoſt, are to one another in a Seſquialte- 
ral Ratio. _ — >. — 
f i 2 a 
uch 4. A Parabola moving in the Direction of its 
© 5 WM Axis, wich its Baſis, and then its Vertex foremoſt, 
at” WF hath its Reſiſtances, as the Tangent to an Arch of 
133 Circle whoſe, Diameter is equal to the Parame- 
at 1 i ff ard the Tangent equal to half the Baſis of the 
1 Barabola. 1 22 17 vz al 
3 - 5. The Reſiſtanoes of an Hyperbola, or à Semi- 
= Eliiplis ; when the Baſe and when the Vertex goes 
foremoſt, may be thus computed : Let it be, as 


Axis, and Latas Rettum ; is to the Tranſverſe 
Axis :: So is the Square of the Larus Rectum, to 
the Square of the Diameter of a certain Circle; 


in which Circle apply a Tangent equal to half the 


Baſis of the Hyperbola or Ellipſis. Then ſay a- 
ain, as the Summ and Difference of the Axis and 
aramerer, is to the Parameter; ſo is the afore- 

ſaid Tangent to another Right- line. And further, 

as the Summ (or Difference) of the Axis and 

Parameter, is to the Axis :: So is the circular Ark 

correſponding to the atoreſaid Tangent, to ano- 

ther Arch. is done, the Reſiſtances will be as 
the Tangent to the Summ (or Difference) of the 

Righr-line thus found, and that Ark laſt menti- 

oned. , 

6. In General, the Reſiſtances of any Figure 
whatſoever going now wich its Bale foremoſt, and ' 
then with its Vertex, ate as the Figures of the Baz 
fis ro the Summ of all the Cubes of che Elements 
of the Baſis divided by the Squares of the Elemen- 

ta of the Curve-line. | 122988 


All which Rules he thinks may be of Uſe in the 
Fabrick or Conſtruction of Ships, and in'perfe&- 
ing the Art of Navigation univerſally. ' As alſo 
for dererminiag the Figures of che Bobs of Pendu- 
lums for Clocks. WEE: 20 #4 


 RESPECTU. Compuri Vice-Comitis habendo: 1s 
a Wrir for the Reipiting a Sheriff's Accounts, on 
juſt Occaſion, delivered to the Treaſurer and the 
Barons of the Exchequer, Keg#ft, fol. 139 & 179. 
F . E. 


RESPIRATION. How ſuch Globules of the 
Blood as by uniting together in the Veins, from 
others too large for any Secretion, and are there- 
fore neceſſarily afrerwards broken on the Lungs by 
the Force of Reſpiration, Dr. Kei! ſhews in his 
Animal Secretion, p. 24, Cc. And to eſtimate the 
Force by which the Air is thruſt out of the Lungs, 
in Exſpiration he took a thin Hog 's Bladder 
which he could eaſily blow up with the Breath of 
one Exſpiration; and having maiſtened it, that it 
might neither reſiſt the Air in blowing up, nor the 
Weights which were laid upon it: He fox'd a ſmiall 
Tube, whoſe Diameter was ++ part of an Inch, to 
the Neck of the Bladder; and then filling t 
Bladder with Air, he put a Weight of 216, 4 
on the Top of it: And repeating the Experiment 
ſeveral Times, he found that this Weight ſqueezed 
all the Air out of the Bladder, through the ſmall 
Tube in the Space of 25 Vibrations of a Pendulum, 
ſwinging Seconds, and by 2 Calculation which he 
there gives, he ſound the Force by which the Air 
is forced out of the Lungs at every Exſpiration to 
be equal to 100 4%. Weight : And Action 
and Reaction being Equal, The Preſſure of the Air 
upon the. Lungs every Exſpiration muſt be _ 
ro the Preſſure of 100 1b; Weight. Thar is, 
poling the Gravity of the Air to be always 

me, and the Diameter of the Trachæa th ſame 
alſo in every Exſpiration. Bur ſince we find by 
che Barometer, that there is 3 Inches difference be- 
tween the greateſt and the left Gravity of the Air, 
which is the Tenth - part of irs: greateſt Gravity; 
there muſt be likewiſe the Difference of 1616, 
Weight in ics Preſſure upon the Lungs at one Time 
more than at another. He thinks no one can doubt 
but that this Preſſure of the Air on the in 
breathing, is fafficiem to break the Globules of the 


* 


2 .* Difference} gt the Tranſyerſe 


Blood, and to diſſol ve all the Cohefions they might 
3 a can- 


— ———— —— 


Arteries. 


Sides of the Veſſels, they muſt neceſſarily hit one 
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contract in their Circulation through the Veins and 
And when the Blood is thus diſſolved 
and thrown out by the Heart into the Horta; us 
evident that the Re-union of the Particles requires 
more or Jeſs Time, according to their ſeveral At- 


tractive Powers, even though they all moved with | 


the lame Velocity, and in the ſame Diretiion. 
But neither doth this happen, for a Fluid moves 
through a Cylinder or Conical Veſſel (ſuch as the 
Arteries are) with a greater Velocity at the Axis, 
than at the Sides, And again the Blood 1s thruſt 
into the Aorta, by the whole Force of the Heart: 
And Fluids when they are preſſed, preſs undequa- 
gue; by which means the Arteries are dilated, and 
the Blood moves not only forwards, bur likewiſe 
preſſes perpendicular on the Sides of the Arteries : 
Aud as the Sides of the Arteries { being Elaſtick ) 
return, they preſs the Blood from them every way, 
which mult produce an Inteſtine Motion, and ſo 
binder the Attraction of the Particles; and by 
this frequent and ftrong Coheſion of the Particles 
of the Blood againſt the Sides of the great Arte- 
ties, the Cohehons of the Particles, if any of them 
happen to unite, will be immediately diſſolved. 
Again, this Inteſtine Mation muſt greatly increaſe 
on the Account that many of rhe Particles of the 
Blood are Elaſtick: For by this Reſiſtance of the 


againſt another, and being Elaſtick, reflect from 
ene another, and ſo increaſe the Inteſtine Motion 
of the Blood. = 

On this Inteſtine Motion of the Blood its Heat 
depends ; which therefore is every where propor- 
tional to the Hnpetus of the Particles againſt the 
Sides of the Veſſels ; ſuppoling the Elatticiry of 
cke Particles every-where the ſame, But the Im- 
of the Particles againſt the Sides of the Vel- 
$ decreaſes, as the Summ of the Cavities of the | 
Veſſels increaſes :' And confequently where the 
Summ of the Cavities of rhe Veſſels is greateſt, 
chere the Inteſtine Motion of the Blood is leaſt, and | 
the Httractive Power of the Particles ( ceteris pa- 
nus) is greateſt. > 4971: + | 
2113? 3 
RESIITUIIO in Integrum, is a Writ of Re- 
ſtitution to put a Perſon into Re- poſſeſſion of ſuch 
Lands and Tenements, as whereof he had been 
wrongfully diſſcized, ' . = 
-- RETENTION, is a: Faculty of the Human 


. 


our Ideas are {aid to be in our Memory; when 5 
deed they are actually no where : But only ther 
is an Ability in the Mind, when it will, to rern 
47 188 ; and as it were paint them a- new 
ir ſelf. 

RETRAXIT, in the Law, ( ſo called from be. 
ing the Effectual Word in the Entry, ) is where 
the Plaintiff or Defendant comes into Court, ang 
declares he hath wirh-draws his Suit, and will pro. 
ceed no further; and this is a Bar of all other 
Actions of a like or inferior Nature, Ihe Diff, 
rence between à Retraxit and a Non-ſuit, is thy 
the former ſuppoſes the Plaintiff or Defendant ts 
be actually preſent in Court; whereas a Non-ſvit 
is upon a Demand made, when he ſhould appear 
and he makes default. A Retraxit alſo is a Bo, 
but not a Non: ſuit; for then he may commence 2 
New Action of the like Nature. a 
RETROGRADATION of a Planet. See at 
Account of the Reaſon of this Phænomenon, un. 
der the word Direct. in Vol. II. 


' |RETROGRESSION of Curwes: The ſame 
with what is otherwiſe called contrary Flexion; 
and is thus: When a Curve: line AFK is partly 


Concave and partly Convex, in reſpect of the 
Right-line A B, or in reſpect, of the determinate 
Point B; the Pint F which ſeparates che Concave 
part of the Curve from the Convex, or which is 
che end of the one, and the beginning of the other, 
is called the Point of contrary Hexion, When the 
Curve is continu'd from F towards the ſame fide 
as before. But when the Curve is continu'd back- 
wards towards A, then F is call'd the Point c 


Retregreſſien, E 11“ 


179. If we ſuppoſe the Ordin re PM to move 


Mind, whereby in Order to a fartber Progreſs in from A towards B, and conſider the various Af- 


Kopowledge, it keeps of retains thoſe Simple Ideas, 
which it before recerved by Senſation or Reflection; 
and this is done-rwo Ways. Firſt by keeping the 
Hes, which is brought into the Mind, for fome 


Time actually in virw, which is called Conem- | > 


pidfgon : And Secondly, by Reviving again in our | 
Minds thoſe Idea which after imprinting have 
liſappeated, or have been as it were laid out of 
fight; And this we do, when ver cogceive Hear 
er Light, Yellow;: or Sweet, the Object in which |, 
theſe Qualities are, being removed : And this is 


— „ — 
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called Memory; which is as it were the common 
Steire- houſe of all our Ideas. And our Ideas bei 


an p: 420] 993 "10 
fections of rhe Fluxions thereof, as it 


viitbing but Ai Perceptions in the Mind, which) itwill be an eafie matter to deretmine rhe Point 
deni ao be any thing. when there is no Perceprion] of contrary Flexion or Retrogreſſon. 


of.them-; This Lang wp of our Ideas in the Re. 


potrory of the Memory, fignifies no more than 
this? That the Mind hath a Power in many Caſes; 
u zx8vive Perceptions which it once had, with 
this Additional Penciption annexed od them, That 
11.bjith bod tim lidne. And. in this fene it ig, cha- 


24 - C 


| et M1 
Curve-line AMK; and let the Ordinate PM, 


* 
! 


In the firſt place, let AB be the Diamerer of the 


parallel between themſelves ; and draw the 
angents MT, FL; then tis evident, that in 


Curves having a' point of contrary Flexion, © 


«a So -- o oo. 


f the 
nate 
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„ 1 
of — — x, and that AL or AE may be a mini- 
T5 | 5 

mum inſtead of being a maximum; bur becauſe 
the conſequence is ſtill the ſame, and that this can 


A create no difficulty, it ſhall be ſufficient to ob- 


| 


Inrercepred ed Diameter Encreaſes continually; and 
the Portion of the Diameter AT Intercepted be- 


ſerve, 


: * 
That AL can ber for when 
6. * 


, $24: a 
tween the Tangent MT, and A the beginning of | the point T falls on the other fide of P in reſpect 


the Abſciſſa increaſes alſo, till the point P arrive 


ds decreaſes again ; and hence x 
E, and afterwar DES of the beginning of x, then the Value of — will 


dis plain, that the Portion of the Sub-tangent AT 
becomes a Maximum, when the points P and M 


. - : ES . 
fall in E and F be Negative, and conſequenciy, the Value of — 


180. But when the Curve AMF is continu'd 


”X | | 
backwards from F rowards A, then the Sub-tan- — will be Poſitive, and therefore in ſuch « Cats 


gent AT increaſes continually ; but the interce 
ted Diameter increaſes only, until the point 
arrive in L, or until the Ordinate PM co- incides 


with EF; and afterwards it decreaſes again. an: 


Hence to find a General Form which ſhall ſerve » 
Inveſtigate the points of contrary Flexion and 


Retrogreſſon. 


; greſſion may 


o 7 y yx 
Suppoſe AE x, EFA]; chen is AL — = x, 
* * £ | 


* 74-5 . 
and the Fluxion thereof — x muſt | 
be = o, and by Tranſpoſition, and divifion 
( by *, ſuppoſing x an Invariable Quantity ) 


Jx—xyfx —JyXx | 
— = o, and = 0, or 


» * * 
Infinity; and multiplying by y* and dividing by 


— y, we have .y = o, or Infinity: which for the 
future will ſerve for a General Form to find the 
points (E) of contrary Flexion and Retrogreſſion; 
for the Nature of the Curve AFK being given, if 


7 . 


vx 
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182. The re: contrary —_—_— or Retros 
other wile, in manner: 


I is evident chat if be ſuppoſed invariable; and 


we find the Value of y in x, and again find the that the Ordinate y be a Ty then 


Sn is leſs than SH or Rm, 


the Curve is 


Fluxi ry i 
uxion of that Value ( ſuppoſing *, to be Inva — A. cad 
riable ) we ſhall have the Value of y in x*, which than SH or Rm, when the Curve is Convex to- 


being put equal to nothing or Infinity, will ſerve 


wards the Axis. Whence it follows, that the Va- 


in either of i cha u » hom ; 
Sr WTR OT OT 


lue of AE, th inare E interſect 158 7 
at the Ordinate EF ſhall in oacive in , the poine of ien of R 
on ; chat is y is =o, or Infinity. 


the Curve AFK in F the point of contrary Flexi- 
on or Retrogreflion. | | 


181. The point A the beginning of a may be 


133. And if the Curve AEK reſpect a fin 


point B, then draw the Ordinates BM, BFE, B 


ſo ſtuated, that A L e eee inſtead all concurring in the given point B. Then if you 


| Vol. II. 7 


| draw any Ordinate as BM, and the Tangent MT 


31 2 ter- 


and the Tangent . be drawn; tis evident (if 


(3): RM (4)::BM CO): 31 x - 
; | ; Angle P E is leſs than P u, and conſequent 


2 8 x 
: MRC): THS = TH 


—  — 22 — 4 


interſecting BT perpendicular to BM in T, and 


if the point m. be taken infinitely near to M, and 
the Ordinate B M, Be a perpendicular thereto, 


ve ſuppoſe the Ordinate BM to increaſe as it 
comes to Bm ) that in F the Concave part of the 


Curve, B: ſurpaſſes BO, (o being the point H 


where MT interlects, B:) and in the — of the 
Curve which is Convex towards B, B: is leſs 
than BO; whence tis manifeſt that in F the 
ot of contrary Flexion or Retrogreſſion, the 

alue of O: paſſes from being Bofitive to be 
Negative. | 


% 


N 
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184. Theſe things being premig'd : If on the 
Center B, and with the Radii BT ; BM, the little 


Arches TH, MR be deſcrib'd; then the Triangles 


MRm, MBT and THO are ſimilar, and the 
little Sectors BMR, BTH are alſo ſimilar; whence 


( ſuppoſing EM , MR=#, RM,) RG 


YN 


And if we rake the Fluxion of BT = 


ſuppoſing x to be an Invariable Quantity, FA 
B. A and OH 
| ; : 7 15 

jd == 2. Now becavle int 
Wa of * 1 Retrogreſſion, 0. i 
either == o, or Infinity, therefore in the ſaid point, 


— — 


* - 
oy — is = 0, or Infinity, and mult 


14 


3 

plying by :, ad dividing by x, we have 4 + 
— 757 = o, or Infinity ; whence if the Nature d 
the Curve A F K be given, then the Value of 


may be found in *, and the, Value of p in * 
and if the ſaid Values be ſubſtituted iff the gene. 
ral Form, there will remain one unknown Quar- 


tity (x) and the Equation thus cleared, wil 
ſerve to find ſuch a Value of B F, that ſetting one 
foot of your Compaſſes in B, and with the other, 
at the difance B FE, deſcribing a Circle, it wil 
cut the Curve in F, the point of contrary Flexi- 
on or Retrogreiſion; which was required to be 


183. And to determine the ſaid points another 
way; It muſt be obſerv'd, that in the | Concave 


„and contrarily, in the Convex part, the 


ö part, the Angle Pn E, is greater than the Angle 
mn 


ly that the Angle PME - Pn EN, 
the Arch E n, from being Poſitive becomes Ne- 
gative in F the point of contrary Flexion or Re. 


q 


9 


7 


rrogfeſſion, And taking x for an invariable Qui 


Saen 


i 


tiry, the right angled Triangles HmS, Hnkare 
fmilar ; therefore Hm (=z ) :S (x) 22 


Ma \ xy 
Hn (+5) :nk= ——; and here ir muſt be 


I 


obſerved, that Hun is Negative, becauſe while 


Bm 65) Increaſes, m R (.y ) Decreaſes. Now 
ny the Sectors PmS, E A are fimilar, it 


＋ B. G) ns (x):: mE(s) 2342 


= and therefore E k + kn Ae. 
15 j 8 
nd niukiplying by 9 L, and dividing by x, we 
ſhall have — or (ſubſtituting x* + 1 for 
1 becauſe of the right angled Triangle m Su, 
xt + 74 y 3 which paſſes from being Poſitive 
» — in the point of contrary Flexion 
And if we ſuppoſe y to be Infinite; then the 
Terms ., and y* vaniſh, and are equal to no- 
thing in reſpeck of y), and conſequently the form 
47275 = o, or Inſinity, will become — 
” =o, or Infinity; that is to fay; dividing by 
„e, or Infinity; which is theform of the 
firſt cale; and this ought to be fo, becauſe the 


Ordinates BM, BF, BM are then panallel to one 
mother. . E þ 


Conſect am 1. 


186. When y =0, then Nis epident that the Fla, 


rion of AL is nothing in reſpect of x the Fluxi- 


mot A E; and that the two Tangents F L. fL 


being infinitely near each other, aught to mak 
rr 


| 


Conſectary 2. 


| And when ) = Infinity; then the Fluxion of 
AL ought to be infinitely great in compariſon af 
that of A E, or which is the ſame thing, the Flu- 


(or x) is infinitely little in reſpect 
L ; and conſequently we may draw 


= 
* 

2 

N 


two Tangents EL, F/, to the ſame point E, com- 
prehending the infinitely little Angle L Fx. 


Con ſectary 3. 


In like manner, when * + * — e =o, tis 
evident that, r ought to be equal to nothing in 
reſpect of MR ; and — that the two 
Tangents M T, mt, infinitely near each other, 
muſt Co- incide, when the Point M is rhe ſamt 
with the Pont of contrary Flexion or | 
greſſion. 22 | 


ConſeRary 4. 


And when x* + * — yy = Infinity, then ot is 
inſinite in reſpect of MR, or which is the ſame 
thing, MR is infinitely little in compariſon of ot, 
and conſequently the Points M and m muſt Co- 
incide ; that is when the Point M is the Point of 
Inflexion or Retrogreſſion, we may draw two 
Tangents through comprehending an Angle 
inſinitely little. 


ConſeRary 3. 


Hence it is evident alſo, that the Line which 
rouches the Curve in the Point of contrary Flexi- 
on or Retrogreſſion, being prolonged, touches and 
cuts the Curve A F K in one and the ſame Point. 


Prop. 1. 

If the Curve-line A F K be given, and its Diame: 
ter AB; and if the Relation of the Abſciſſa A E 
(x) to the Ordinate EF () be expreſi d by this 

ation 4 XX =xxy + aay; tis requird 
to find the Value of A E, ſo that the correſpandi 


Ordinate E F ſhall interſe# the Curve AF 
in the Point of contrary Flexion F. 


| af : ax x 
187. The Equation Curve is y = and 


xx + ae 


©. 4 


= - 
— — — 


—_— Swan ha en wy es 4 ” " 
- «nb << ES 
. 22 


— — na — 
** 
* 
1 


3 


CO OS 


RET 


— 


K E T 


2 


| Quantity, and ſuppoſing x invariable, and putting | 
the ſaid Second Fluxion equal to nothing; we 


— — —jä6 


— — 


x x + aa 


=o, and multiplying by x x + 44 and divi- 


ding by 2 4 Bxxx+44, we have xx + 44 
And 3 x<x==4 4, that is x (AE) 


—4XkXX=0, 
= 44/7. : 


Cc — 


6 B 
If we ſubſtirute +44 in place of xx in the 


A * * 


Equation of the Curve y == - - then y= 


V. xXx 744 

43 =. | 

* 42 2 EF; ſo that we may determine the 
144 5 


Point of Inflexion E, without ſuppoſing the Curve 


AF K to be deſcribd; | 


If AC be drawn parallel to the Ordinate EF, 
and equal to the given Line «, and if CG be 
drawn parallel ro A B, it will be an Aſſymptote 
to the Curve A FK. For if we ſuppoſe x to be 


infinite, then the Equation of the Curve y = 
4 XX | ny 

will become y = — =#, fo that 
xx + aa | * & "4 


the Ordinate of the Curve EF cannot be = 4 
== A C, before the Abſciſſa AE be infinite, 


Corollary: | 
188. If the Equation of the Curve be y= a= 


Xx — Pl Ax and.» a 
. _— — 
(ſuppoſing x invariable ) = — x» a — x = 
25 5 


X — 4 } then y =} 


n * o. Then — 6x*is=0 ; which 
25 Vc — 47 Py 


becauſe it makes nothing for the Reſolution of the 


— 6 x* 
l — Infini. 
25 V- 47 


Queſtion, therefore I put 


ty . whence the Denominator 25 x —&# is go, 
and conſequently, the unknown Quantity x (AE) 


— 4, 


— — — 


have 2% x*xxx + a8* BN XXX T4244 


4 


Prop. 2. 


| 

If AFK be a protrafted Semi-cycloid who 
BK 5s longer than the —— 71 

generating Circle ADB, whoſe Centre is C; 1 

requir d to find the Point E in the Diameter þ 1 

fo that the Ordinate E F ſhall cut the Semi. 

cycloid in F the Point of contrary Flexion. 


! 
189. Suppoſe the known ities ADB=, 
B K =6b, AB rar, LT - — 


ties AE x, ED== x, the Arch AD; u 
E Fr; then by the Property of the Cyclo 


bu ( bu 


x + oy and conſequently y =z + =; bu 


4 
by the Property of the Cizcle x = A 
and conſequentiy, 1 2 * 27 X — 3 


42 25 * * 
XZ T 2244 T — and = 


— — 
Vꝛræx -x 


— — * 


Vu, a 


— [ 6h— 


0 Ver- xx 
ruting for x and , their reſpective Values, we 
5 SE Bt 


— ++ 71 


——— — 


| x 
ay 21x Xx k 


therefore ſubſt; 


— 


1 , * d | 
1 my — and the Fluxion there Wi .. 
WG St LORE 956] + „ 2 


8/27 X— XxX o- 


of ( ſuppoling + invariable ) is, y = 


— 
— 


— —— 


; b 

# 1 Rate cake o, whence b r x - #7 a 
N W 

zræx - xx x 4 WX—=XX x 
br x £is e, and dividingby T x; * il " 
have bx —ar —br =0, ind by Te 7 


ATT 


rey n eee ee f . l IE? 7 
| be =a7 + br, and = + =, and . | Pg 4 pet 
hoſe. Bu | 5 Ls: ABD bs a ib if che hit B 55 
ne of th vently CE = —, Center, and let the Property of the Curve. line 
s C; ae. 6 AF E be ſuch, that drawing any Ray BF E at 
neter AB 4 | the ne of FE * equal 8 the Ret- 
the Seni Hence 'tis * that to have 4 Point of con- * ended mae the Arc E and « 
__ trary Flexion F, b muſt be greater than 43 for if „ 755 Fee . 4 . 6 2s the Þ bin 
DBS, OC then CE would exceed c 9 a 
— , 

1 Quant: 191. Suppoſe the Arch AB =x, the dare BA 

| Prop. 3. 4 25 = r, and the Ordinate BE=  ; then by the P ny 


Let it be requird r the Point of contrary r of the Curves x=7 273 T 21, and 


Flexion in Nichomedes's Conchoid A FR. 


190. Let B C he the Aſſymptote, and P the 
Pole of the Conchoid ; then the Property of the 
Conchoid is, that if you draw ftreighr Lines from 
the Pole P ro the Curve A F K, as PF, PA, then 
the Segments between the Aflymprote and the 
Curve 9. g. AB, DF are always equal to a given 


Line 4. 
ä Draw P A perpendicular, and F E parallel to 
K BC, and fu may known Quantities AB =| , 
FD=«; B ; and the unknown Quanti- 
ties B Ex, rr and draw DL parallel 


Ce a, hea becauſe the Triangles DLE,PEE, hs lit 7 
. 40 a7. 
„ a — 1 1. ind he 
" | | cauſe the Sectors 0 BFR we nile, ir 
_—_ E g 1 wy DL K | / 2558 27) 
„ BL: FIT: (6s » BE (F): BF ola — 
** B _ I Bt 2711 
| OPT a r l (92787 
H | 5 27 fr 
n IA — — 
g = fd | 427 
| x 
| thereof ( ſuppoling a invaciable) „ e 
ſubl BY... | +239) = 2675220. And conſequently 75 
| ap - 
are ſimilar; ory DL (x): LF (Vas—xx) = —_— . rr if Fun 
20s, We Nr FD 
| eh. n $a. 73 — 


g x 


l x „ = 4 + 5, there (ill are rhis Equation 
a. g * +aabs 1 
and conſequettly y = ——— . Andy Clonal ar 7197 $a #10647 
| | xxy/ aa—xx _ 5 = Jer: 3 
3 * which by Redudtion, u 4510" 13 156+: ue 
1 aq 
 — A + = = o, whence| = 4777 +3174 45 — 2 =s. And 
Pr one of the Values of the Root 7 will be =B F 
44 = aa - x tequir d. 
by Reduction there will ariſe x? + 212222 1 Kebalium 1. 
e, and one of the Values of the Root x ec th e 
vill be = PF. which was requir d. That the Curve A F K, which we may call a Para · 


If a be = &, the preceding Equation will be | bolical Spiral, has 4 men 
_ ed into this other, * + 3axx — 24) n, muy case appear. 


„ we ich being divided by x 4+ 2 the Quotient is x x 
ſition 7 pr 2 2 8 — and conſequemly x is = For the Giocumierence- AED nor bas 


1 K e | oe aan oa. 


8 . 


1 A 
. — 


a Tr FP A AE IEEE TITTIES. 
— - Y - 


Re ns 2 


ones „ ͤH—m O O D)d7 JH D— H u—Zũ —— — 
—— — — * * 


ple, the 


trogreſſion, viz. the Point D; and to determine 


the Point of Retrogrefſion D, is equal to nothing; 
yrhence ut may find the Value of A E the Ab- 


to the Place attacked, ts avoid being enfiladed, _ 


Tbl. ( For ax” 10, with irs Intereſt going on 


E 


REV 


— * „ 


REV 


ad dM LEES 


— 


From rhe Nature of the Parabola, that the Curve 
mult be concave towards that Tangent, and that 
afrerwards the Cvrvarure of the Circumference 
about iy Covers becoming more and - more lenſi- 

laid. Curye mutt be concave towards the 
Jaid Centre B. 6 1 


Te Points of Retrogreſſion of Curves may be found by 
help of firſt Fluxicns in this manner. * 
143. If che Curve AMDB be ſuch chat the Or. 
dinates P Mm interſect the ſame in tuo Points M 
and in, then that Curve muſt have a Point of Re- 


1 
cr e | 
N 
A E PP — 3 B 
« — 


the ſame it muſt be obſerv d that if (the Abſciſſa) 
x be ſuppoſed invariable, then the Fluxion of the 
Ordinate when it is greateſt) which paſſes thro 


ſciſſa correſponding to the ſame, 
ns + =s R 

- RETURNS A 4 Trexch in Fortification are the 

Turnings and Windings, which runs from the Lines 

of the Trench, and are, as near as can be, parallel 


c:-REME afias Gere ver ſigniſies with us the Bailiff of 
a Franchiſe or Mannor, eſpecially in the Weſtern 
Parts of England: Hence Sire-Reve or Sheriff. . 
*\ REFELLELE.: For the Drum to beat the Ræveille 
in any Army, is to give notice that tis Day- break, 
and that ehe Soldiers ſhould rife, and the Centries 
forbear challenging. 


= REVERSIONS;/ or Eftates in Reverfion, In 
the little Book of Tables for Renewing and Pur- 
chafing College and Church-Lealſes, Printed ar 
Combrtilge 11700, and recommended by Sir 1/. 


Newton, 


> is alſo ſnew id the, Conſtruction and Uſe 
of 2 A of Reverſions, which is 

al, or {evera} Rates of Intereſt. The Ta- 
2 . Decre 1c 17; yearly, according 
on the n ates; or which is the ſame 
thipg, it Mews you What one Pound due at the 
Fade ah Number of Years to come ( not ex- 
Sog 49, Which is the longeſt Term fiich Lands 


e Teafed for) is riow worth in Ready Money, 


a 76,5 8,450; and i per Cent; per i. 


And firſt, What is: Ih due A Tear hence, nach hs "* 


Ready Money now ? 

-$36J x Un yan er thin FT SD) not 3: 7D 
Ehe Rule is this: Let ro J. with the Intereſt 
of a Year added to it, be the firſt Term in the 
Rule of Three; 100 . the Second, and 11. the 


W 1 - 


Kaen 


it comes to paſs that 20. ro be . 41 Year 
ady Money 


In order therefore to renew a Leaſe of 21 Venn 


to 205: and therefore by paying that Fine, the 


— he W- 


thus. 


2419 
As 106. 100: : 1, 94329 or 181, 10 4. va 
110. 100: 1. 90909 or 18. 20, 


From whence it apfeats that 1 J. in à Vean 
Time at 6. per Cent. decteaſes to 18 5; 10 
and at 10 f. per Cent. to 18. 24, So that 18 
10 d. + Ready Money is worth 20 5. to be paid ; 
Year hence at 6 J. per Cent and 185, 2 d. Ready 
Money is worth 205. to be ppid a Year hency 
at 'to!, per Cent. And reckoning thus by \ 
continual- © Geomerrical Proportion derreaſug 


hence, is worth bur 5s. 10d. + | | 
I har is, 5,5. 10 d. I paid now, will in 21 Year, 
at 6 J. per Cent. per Ann. compl. Intereſt increaſe 
to juſt 20s. But at 10 J. per Cent. 20 5. in 1; 
Years decreaſes to 25. 8 d. . So that at the Rare 
of Intereſt 2 1. 8 d. to be paid now, will an 
to 20 5. in 21 Years Time. r 


that hath but one Year lapſed, at the Rate of 10! 
er Cent. I look into the Table of Reverſions be- 
ow, and under the Rate of Intereft mentioned, 

and right againſt 21 Years in the common Angle 

of meeting, I have 2 s. 8 d. 2, which is the Fine 
to be paid to renew one Year _ in the {aid 

Leaſe, and ſuppoſing the Rent to be 1 J. per Am. 
for it is 21 Years ere the Leaſe is compleared ; in 
which Time the Fine of 2 5.. 8 d. 1. wilt #mount 


Leaſe may fairly be made up again. 


[| 
0 2 

7 again there be two Years lapſed in ſuch 

a Leale, allowing the ſame Rate of Intereſt. 
Locking into the following Table of Reverſions, 
I find 20 f. to be paid 20 Years henct, is now 
worth in Ready Money 25. 11 d. , add this 
Summ to the former of 23. 8 d. 3, and 4 Summ 
which is 5 3. 8 d. is the Fine to be paid'rg make 
my Leaſe to 21 Yearsagain, ſuppoſing the Kent to 
11. 


-Suppaſe an Eſta:e in. Fee. Simple. whoſe real 
Value is 100 /. But that it is Mortgaged, or Leaſed 
out for 20 Vears: What is the Reverſion of it 
worth now, at 6 J. per Cent, Intereſt 7 7 


By the Table of Reverſions I find 1 J. to be 
paid 20 Years hence, is worth but 6s. 2 4. 3, 
and multiplying that by 100, Ling, bars bs. 


& 6 
ap xs 
| |__* ENT 7 
100 Times 2 d. or 200 d. makes 16 2 
And 100 Times , or 300 f. makes 6 


— —— —ę᷑—ſꝗ 


— Summ 31 2 1! 
* er n % enn = 7 

Wherefore 31 J. 2.4; 14 d. is the true preſent 
Value of 100 J. to be paid 20 Years hence. 
How to value the. Reverſion of any Leaſe ct 


Annuity: See in ghe.Renewing-of Lelſei. 


tuo 


to che End of the: Nean is ton _—_ 100 J. then 


A Te 


4 


> what 1 1 due any Number 


8 — us 
of Years hence under 44 is worth in Ready Money at 5, 


in 
6, 7, 8, 10, and 12 U. per Cent. 


. 


A Table of Reverſions ſhew 
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RE VERSION of Series in Algebra, is a Me- 
thod to find a Number from its Logarithm, being 
given; or the Sine from its Ark: Ihe Ordinate of 
an Ellepſis, from an Area given to be cur off from 
any Point in the Axis. | | 


REVOLUTION : In Geometry the Motion 
of any Figure quite round a fixt Line (which is 
called therefore its Axis) is called the Revolution 
of chat Figure; and the Figure ſo moving is ſaid 
to Revolve. Thus a Right-angled Triangle revol- 
ving round one of, its Legs, as an Axis, generates 
by that Revolution a Cone. And to inſtance in a 
Caſe very wonderful 3 the Body called by Torri- 
cellius Hyperbolicum Acutum, tho its (elf (as he de- 


18 
1 
8 


monſtrates be Finite; is yet formed by the 0 
volution of an Infinite Area: As in the Figure z 
nexed. . | 


Ler. A be the Centre of the Apollonian con 
mon Hyperbola DC B. AZ one of the Aſyny 
totes, GC an Ordinate equal to the Abſciſſa ( 
Compleat the Square GH. And ſuppoſing 2 ti 
at an Infinite Diſtance, imagimethe Space DC, 
to Revolve about the Aſſymptote Za, generam 
thereby the Body DCHAKE4, called the Hyper, 
licum Acutum: I ſay the Conich Body dEGCh, 
Finite and exactly Equal to the Cylinder EKH 
But yet the Aſſymptotick Space GCD, which in 


| 


volution generates, is Infinite. 


— 


A Dessen n 
E 


. * 
— eee 


ö 1111444 111 
** *%, 


1 


for let 4 Unit, or 1. repreſent the Ordinate 
GC or GA, Then will the Fluent of the Space 


* „ | 
ZGC be « = — = Infinite : And the Fluent 


i © o 


of the Body dEGC is ͤ — = * 5% Sto the 


xx 
Cylinder EH, 


RHANDIR in the Diviſion of the Country of 
Wales before the Conqueſt ; what they called a 
Cantref contained an hundred Towns, under which 
were ſo many Commots : Each Commor had 12 


Mamors or Circuits, and two Townſhips : There 


were 4 Townſhips to every Manor; and every 
Townſhip comprehended 4 Gaveli: And every Ga- 
ve! had 4 Rhandirs, and in every Rhandir were 4 


Tenements. Tay/or's Hiſt, of Gavel Kind, p. 69. 


RIAL, A Piece of Gold current, for ten Shil- 
lings: In 1 H. 6. by Indenture of the Mint, a 


NTP 1660 
; 277766 


11 


| 


Pound-weight of Gold of the old Standard, wa 
"coined into 45 Rials going for 10 Shillings a piece 
or a proportionable Number of half Rials going 
at five Shilling a piete : Or, 


RIALS Farthings ; which went ar 25, 64. ln 
1 H. 8. The Golden Ria! was ordered to go at 
11 . 3 d. In 2 liz. Golden Rials were coined 
ar 15 ½ a piece, when a Pound-weight of old 
Standard Gold was to be coined into 48 Rials. 
In 3 Fac. 1. The R. Rials of Gold were coined 
at 30 4. a piece, and the Spurr-Rials ar 15 Ship 
lings. | 


RIBBING Nas!s are ſuch as are uſed to faſten 
the Ribbing, or to keep the Ribbs of a Ship in their 
Place. . g 


RIDING Clerk,. one of the fix Clerks in Chan- 
cery, who in his Turn, for one Year, keeps the 
Controllment-Books of all Grants that pals the 


Great Seal that Year, Cowel, RIGHT 


— — 8 


G 00 4 -* — . * 


AI 


„ *% oy —_ We, 
1 —— 


RIGHT Aſcenfion of the Sun, To find this by 
s Projection of Part of the Analemma readily ; 
having given either his Place, or Declination. | 


ian Con ; [ - 4 
A. In the Quadrant EQZ, draw rp re ring 
105 0 Parallel of the Sun's Declination ; Hrs 


ving taken E © from the Chords = 23* 30, and 
ſodraw n EQ) will find © for the Sun's Place; 


draw the Parallel , you wil have Er, the Sun's 
preſent Declination. This done, © p will be the 


Sine of the Sun's right Alcenſon to tile Radius rp: 


8 Zo 4 
DCHy 
eneraty q 
ey X 
Fele 1 27. 
D its | | B. 
<a : 
Pha * 
T/ III IXYT rr g 
EL. 
71 2 


Therefore (by the Sector) ſay as rp, ro O p:: 
Qto a gth Term; which will be the true Sine of 
he Sun's right Aſcenſion : But you may find ir in 
he Diagram thus. Set rp from Qto R, on which 
Point Ras a Centre, and with Oy as a Radius, 
weep an Ark as B: Then a Ruler laid from Q, 
uſt to touch the Convexity of that Ark B, will 
ind the Point A in the Limb. Then will E A, 
meaſured on the Chords be the Degrees of right 
ſcenſion of the Sun, from the next Equinoctial 
Point. x 


Here follow Tables of the Sun's Right Aſcen- 
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Latitude, Nabe Aſcenſion and — 


above 50 of the Principal Stars of the Ez, Stcond and 
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Stars Names: i — 


The brighe | Foot of Andromeda ———— 


The bright Star of Aquila R 
The bright Star of Aries 
The Right Shoulder of Aquetins — —— 
— Left Shoulder of Aquarius — 
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Procyon — — 


144 — — p „ ME 4 


The Right Shoulder of Aurigs - ä 
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Ard — f 
Sirius, or the Dog - Star- — 
The Tail of the Great Dog — _ „„ ' whos 


The Northern Horn Jorn of — — 
The bright Star. in the — . — 


Man:1bul2, or che bright Star of the Whale 
The bright Star in the Northern Crown 
The Tail of the Swan—. — 


| The Right Shoulder of 22 — 
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Caſtor —. $s — — 


The Head of — 2 —— 


dra 5 Heart + f 1 — 
Regulus, or the Lyon's 5 denn 8 call; 
The Lyon's Tail 


Thc Northern Balance—. 


The Southern Balance— —— 
The bright Star in the Harp 
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2 IT men wen 
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The Left Shoulder of Orion— —— wo 
Regel, or the bright Foot— wom—_— 


The bright Star In che Neck of the Serpent-— 


I The Sourhetn Horn of the Bull." 


Marcab Pegaſi - a —— — 


The Head of Meduſa Algol — : 1 — 
The Knot in the Line of the Fiſne:- - 
The Scorpion's Heart... —— 
The Head of Serpentarius— —— ww] 
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Aldebaran, or the Southern Eye of the Bull 
The Bull's Northern Horn — 


— — 


The Northern Eye of the Bull— — 
Spica Vi gs — ; 
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ames of ſmall Pictures of; h 
fore they are Molded. 


alled Naſaiis ; which lee 


h his Progreſs or Travels on the Road. 


dome at the Feaſt of St. Peter ad Vincula, bein 
he Firſt of Auguſt, 


ently complained as a Burden and Scandal to 

e Er liſp Nation: It was fiſt forbidden to be 
id / Edw. 3. Tho befor complained of in 
ment as a Grievance in K. Fohn's Time, 
. 1206. This Payment was abrogated 25: 
8. 25. Bur ſervilely reſtored again 1 and 2. 
bil. and Mary. and ar laſt utterly aboliſhed, 
Eliz. 1. 6 W a 


ö * 
ROOT Binomial : To raiſe ( eafily ) a Bino- 
ial Root up to any Power aſſign C. 


Suppoſe 4 + b. (1,) IFit be = ris called a 


> the ſame with the like Powers raiſed from a 
inomial ( affirmative) as a + 6; except, tha 


firmative : Thoſe of the Reſidual have The Signs 

and — alrernately annexed, ro every, other 

erm; as will eaſily appear from multiplying 

— b by it ſelf, and then the Sq lo found by 

de Root again, c. . ty 
5 k Ix] 


2. The Indexes of the Powers of the Leading 
Quantity, or Firſt Nome a, in all the Powers of the 
binomial 2 + do continually decreaſe, and that 

an Aritbmet is Progreſſion ; as theſe of b, the 
ber Nomes do after the ſame Mannet encreale. 

So that if the Indexes of the Powers of 2 + 6 
nly were required, when that Binomial” is to be 
iled up to the ſeventh Power, you will eaſily 
perceive that it muſt ſtand thus. * * 


OÞ+ bw b+&, * by þ at 12 *r. 
. 3 «i 


3. whey eaſie to obſerve that the firſt and 
alt Term are pure Powers of the fingle Quanti- 
es 4 and bg and are both of the ſame Height: 
$ alſo that the. Summ of the Indexes of any two 
Letters joined together in any of the Intermediate 
erms, do always make up the Index of the 
ugheſt Power. 


Uncie ; which may be done by conſidering, 
(1) That the U'ncia of every ſingle Letter, and 


rally raiſed by multiplying the Preceedi 


r 
the Signs of the Powers of a Binomial are all| 


4- The next Work therefore is only to find the- 


And further from 3 that the Uncie of 
every ſingle Power how high ſoever it be is an the firſt Term in all the ſe 

Unit, or / i), which neither multiplies nor divides. | Binomial, are a Series of Units, whoſe Summ 
(2) Thar all the Powers of any Binomial are na-| is every where the Uncie of the ſecond Term; 


RIGLET, is any ſquare, flat, thin, Piece of tiplication, is done by only joiving each Letter in 
Vood, like thoſe which are deſigned to make the | the Root to the Freceeding Lower with its Ungie; 
ich are ſo called, and then removing the laid Power, when tis ſo 


-oined to the ſecond Letter, one Place forwards, ei- 


RIN/EUS, a Muſcle of the Noſe, otherwiſe |ther to the Right or Lefr-hand. Thus 44+ 246 


+ 6b, the Square or Second Power of 4 + b is 


ROD-Knights, alias Rad-Knights were ancient - found by joining to 4 + b each Letter of a + l, 
y certain Servitors, which held their Land by ſer- and removing the Powers to the Right or | L efr- 
ing their Lord on Horſe back; or attending him 


hand thus; 4 joined to 4 makes 44; 4 joined to 
b makes ab; and 6 joined to 4 makes another 


ROME-Scor was formerly here an Annual Tri-. bz, and b joined to b makes 66; and it will 
e of a Penny for every Family, and paid to Bel has; af bboraa+24b+b. i 


from hence it will follow, (3) Thar the Uncie of 


Cembden tells us it was firſt granted by Offa 3| the ſecond Term in any ſuch Power will always be 
ur others attribute its Original to Ina, King off the Samm of ſo many Unirs added together (more 
de Weſt Saxons; who being in Pilgrimage at Rome, | 1.) as there hath been Multiplications of the Fit 
 D, 725. gave it as an Alms. It amounted to] Nr; which will always be determined by the In- 
ree hundred Marks and one Noble yearly. Off dex of the firſt Term in the Wr. 
lis Mark of Slavery ro Rome, our Anceſtors fre- 


- 


And becauſe the Unciz ot all the Intermediate 
Terms are only removed along with their Letters; 
it alſo follows, that if they are added together, their 
reſpective Summs, mult produce. the true Unciæ 
of the Intermediate Terms in the new raiſed Power, 
as is plain from the following I able, where the 
Numbers are ſo removed without their Letters, 


4 are the 2 Uncie of 7 + b and p + b. 
" 1 15 Theſe added in the Order as they 
——— ſtand produce the next Rank. 


' 
12 1 R. and theſe 
K added again produce the next 


1 0 «11 
"23S 5 > 8 Rd , n 
3 1 aof the Cube, 


/idual ; and the Powers of ſuch a Reſidual will © Rank or Uncie of the Cube, Oc. 
a w a I. ann * | 


— —— 


14 6 4.1 I The Unijg, of the Bigus- 
1 4 6 4413 dre 


1 5 10 10 5,4 17 The Oncie of the fifth 
SY © bo Power. | | 


2, 
4 


1,6 15 2015 6 1 Ihe Uncie of the 
1 6 13 20 1 8 14 fxth Power. 
Pa mere Tee —— 

1 7 21 35 35 21 7 1 7 The Uncie of the 
ſeventh Power, 
and ſo on, as Mr. Ward hath well obſerved in his 
young Mathematicians Guide, p. 157,158;  , 


If therefore you take the Numbers in the laſt 
Row of the Table above, and prefix them to the 
ſeveral and proper Letters in the 7th Power of a +6, 
you will compleat all the Terms with their ſeve- 
ral Unciz, and it will ſtand thus 2 ali 


„ta 0b +35 6435 & +21 6b 
+7 a6+b, 


veral Powers of a 


ng Power | and that the Unciæ of the ſecond Term, are a Se- 


( 


mio * 1 Ryor ; Which in Algebraick Mul- ries of Numbers in natural Arichmetical Progreſ- 
ol II. | 


3 * | fon ; 


— Bt 
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- — — 
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ſion; as 1,2,3,4,5,6,7, Sc. Whoſe Summ is every 
where the UVncie of the next Superior Power in 
the Third Term, &c. He deduces this General 
Rule for finding the Uncie of any Power of a 
Binomial, Viz. 

- Multiply the Index of rhe Firſt Letter of any 
Term into its own Uncie, and divide the Pro- 
duct by the Number of Terms to that Place, and 
the Queſtion will be the Uncie of the next Suc- 
ceeding Term, forward. Thus in the laſt Ex- 


ample, b 


1. The Index of 4 (the Firſt Term) will be 
the Uncia for 7 a* b, the Second Term. 


7X6 py 
2. Then —— = 21, That is the Index of 46 in 

2 
the Second Term multiplied by its Uncia 7; and 
the Product 42, divided by 2, the Number of 
Terms to that Place, quotes 21, the Uncia of the 
Third Term. 

21 x5 


3. Again, —— 2 35, The Uncia of the Fourt 
3 


35X4 
Term, and —-— == 35, Will be the Uncia of the 


+ 


4 
Fifth Term, &. 

4 You may obſerve here that the Unciæ do in- 
creaſe, only till the Indeces of the Two Letters be- 
come equal, or change Place:; and then the Reſt 
of the Unciæ do decreaſe, as the former increaſed : 
So that tis enough to find the Uncie of half rhe 
Number of Terms in any Power, and then the 
Reſt may be eaſily prefixed. 

And when all this is conſidered, the Value and 
Expediriouſneſs of that Short Theorem of Sir Iſaac 
Newton, for finding the Unciz of a Binomial, will 

be underſtood and admired, Viz. | 
Suppoſe m the Exponent of any Power: Then 

m— 0 M—1 m 2 1 3 

I 2 3 4 
m — 4 m—_;S mM—6 
2 * — „Ec. be a Series for the 
5 7 b 

Uncie of the Powers of any Binomial, involved 
infinitely. 


As, Suppoſe you would have the Uncie for the 
7th Power of 4 + 6, Then , and by the 
m — 0 ** 
Theorem 1 x —— = 7 will be the Uncia, 
. 
m — 1 


and that 7 x - =21 will be the Uncia for 


will 1x X 


- 


2 
* 
the Third Tem: And again, That 21 * mn... 
3 
= 35 will be the Uncie for the Fourth Term. 
Mo 3 | 
Alſo that 35 x 295 bene Unite of 


4 
the Fifth Term; and conſequently by going Back- 


| Perſon M. Foſeph Raphſon, F. R 


rween 


makes 
— — 
=14+VVis +6 


the Unci.e of the two Remaining Terms my; 
21, 7, and 1. 


A New, Exafi and Eaſie Method, of finding 1 
Roots of any Equations generally, and that yi 
our any previous Reduction. By Mr. Edm. Hal 
Geometry Profeſſor at Oxtord. 


The principal Uſe of the Anahtick Art, i, 
bring Mathematical Problems ro Equations, 2 
to exhibir thoſe Equations in the moſt fing 
Terms that can be. But this Art would ju 
ſeem in ſome degree defective, and not ſuſfeit 
ly Analytical, if there were not ſome Meth 
by the help of which, the Roots (be they Ly 
or Numbers) might be gotten from the Equaty 
that are found, and ſo the Problems in that 
ſpect be ſolved, The Ancients ſcarce | 
thing in theſe Matters, beyond Quadratick E 
tions. And what they writ of the Geometrick 
ſtrudt ion of ſolid Problems, by the help of the? 
rabola, Ciſſoid, or any other Curve, wete a 

articular things deſign d for ſome particulat 
es. But as to Numerical Extraction, there is en 
where a profound Silence; ſo that whatever 
perform now in this kind, is entirely owing tot 
inventions of rhe. Moderns, RAT 

And firſt of all, that great Diſcoverer and 
ſtorer of the Modern Algebra, Francis Viet, 
bout 100 Years ſince, ſhew'd a general Meth 
for extracting the Roots of any Equation, whit 
he publiſh'd under the Title of. A Numerical | 
ſolution of Powers, &c, Harriot, Oughtred, u 
others, as well of our own Country, as Foreigne 
ought to acknowledge wharſoever they have vn 
ten upon this Subject, as taken from Vieta, be 
what the Sagacity of Sir IJ. Newton's Genius b 

rform'd in this Buſineſs, we may rather cou 

( than be fully aſſur d of) from that ſhat 
Specimen given by Dr. Wallis in the 94th. Cha 
— his 9 gia — yok _ be > rang 7 a 

ir, till his great Modeſty ſhall yield to 

rreaties of his Friends, and ſuffer thoſe curiov 
Diſcoveries to ſee the Light. 
Not long ſince ( viz. A. D. 1690.) that excellen 
S. publiſh'd his V- 

niverſal Analyſis of Equations, * illuſtrated hs 
Method by plenty of Examples; by all which he 
has given Indieations of a Mathematical Genius 
from which the greateſt things may be expected. 

By this Example, M. de Lagnc, an ingeniod 
Profeſſor of Mathematicks at Paris, was encov 
rag d to attempt the ſame Argument; but he being 
almoſt altogether taken up in extracting the Roo 
of pure Powers ( eſpecially rhe Cubick ) add 
but little about affected Equations, and that pre: 
ty much 3 too, and not ſufficiently de- 
monſtrated. Yer he gives two very compendiou 
Rules for the Approximation of a Cubical Root; 
one a Rational, and the other an Irrational on: 
Ex. gr. that the fide of the Cube 444 + 6, is be 


\ 
U 


„& V1. +b : 


+ 44. 


ab 


"Y 3444 1 0 


34 
And the Root of the 5th Power 4 + % 


0 


wards ( as in Art. 4. above) you will find that 


4% ( where 


1 


* 


4 i 


6 ... . — * 


KOO. 


—— — — - 


NRO O 


« of them, and admiring the Compendium, I 
16 willing to find out the nſtrarion. Which 


ſorts of Equations. And I was the rather in- 
ud to improve theſe Rules, becauſe I ſaw that 
whole thing might be Explain'd in a Synopfis ; 
4 that by this means, at every repeated ſtep of 
, Calculus, the Figures already found in the 
ot, would be ar leaſt Trebled, which all other 
ays, are — in an equal Number with 
given ones. Now, the fore- mention d Rules 
eally demonſtrated from rhe Geneſis of the 
tbe, and the zth Power. For, ſuppoſing the 
e of any Cube = e, the Cube ariſing from 
„is 227 zee Tee., And con- 
ently, it we ſuppoſe 4 the next leſs Cube, 
amy given Non-cubick Number, then ee will 
les than Unity, and the Remainder 6, will = 
other Members of the Cube, 3 0 + 3ace 
tee Whence rejecting eee upon the account 
its ſmallneſs, we have bw 3424 + 3 ace. 


EO RES 


pag = 
- 


2 72 6. 


56 1 » 
—— will not much exceed e; ſo that 
344 ha i 


11 
ring 6 = then rhe ILY, + conan 
344 344 ＋ 34 
o which e is nearly equal) will be found 
#4. 46 


b = | 
= — or 8 tharls —— — re. 
34 34 2364 T5 3 


3436 * 


d ſo the fide of the Cube 4 4 a> 5 will be 
ab | e 
4 , which is the Regjonal Formule of 


zan+b 


1 þ „ F * 

de Lagney. But now, if 4 4 4 were the next 
— ater Cubick Number to 2 the fide 
1 the Cube 44 « — b, will after the ſame man- 
ion =. :;4Þ * 
eig | 34. — 3 *., 
A expeditious Approximation to the Cubick 
is only (a very ſmall matter) erroneous 
int of defect, the quantity e, the Remainder 
— f the Root thus found, coming ſomething leſs 
of really tis. | | 


As for the Irrational Formula, tis derived from 
e ſame Principle, viz. b=34ac + 32ce, or 
5 | | | 
=ae+ee, and ſo 14478814 Te, and 


34 


34 
— 


244+b + 1a = 4 +e&, the Root ſought. 
90 


ir tis 2 44, not 2 a 4, as tis erroneouſly Prin- 8 8 
lin che French Boak.) : Theſe Rules were com- manner, will be found to be g « + NA 
.nicared to me by a Friend, I having not ſeen ar 
e Book; but having by Trial found the good- 


ring done, I preſently found that the ſame Me- 
od might be accommodated to the Reſolution of modated to the Eds of Pratiice, firice the Re- 


g Cube of 1, 26, is 2, 000376, and 


_— 


— 


* 


* - IE | 
— — 


"I 34 
And this Formula comes ſomething neatet to 
rhe Scope, being erroneous in point of exceſs, 
as the other was in defect, and is more'accom- 


ſtitution of the Calculus, is nothing elſe but 

the continual Addition or Subſtraction of the 
4 N . 

Q ic) pr. ling as the quanti e can 
34 5 

be known. So that we ſhould rather write 

VV 4a+b—=tece | 

| — + . in the former caſe, and in 

ch 


e lartet, 4 + VAT 
n —— . But by either 

of the two Formula s, the Figures already known 
in the Root to be extracted, are ar leaſt Tripled ; 


br 


xd fince 4 « is much greater than 4 e e, the] which I conclude will be very grateful to all rhe 


tudents in Arithmetick; and I congratulate the 
Inventor upon the Account of his Dilcovery. 
, 


AT | | 
But the Uſe of theſe Rules may be the 
better -pertetv'd, I think it proper to ſubjoin 
an Example or two. Lat it be propos d to find 
the nde of the double Cube, or 4244 + b== 2, 
eee | ; 


\ 9 b 
15 i and — & ſof TV or 1,26, 
g N 4 34 II. 
will be und to be the true fide nearly. Now, the 
15 ©, 63 + 


- 


, 1 . 
4/ ,3969—,0000376 r 
r, 63 + , 39680052 
2452. A | | 
1005291 =1, 259921049895 — ; which in 13 
igures, gives the fide of rhe double Cube, wich 
very little Trouble, »ixz. By one only Diviſion, 
and the Extraction of the Tquare Root; When as 
by the” common way of working, how much 
pains it would have cot, the Skilfal very well 
now. This Calculus a Man may continue as 
far as he pleaſes, by encreaſing the Square by 


eee 
the Addition of the Quantity — , which Corre- 
34 
ion, in this caſe will give, but the encreaſe of 
Unity in the 14th Figure of the Root. 


2. Let it be propos d to find the 
fides of a Cube equal to that Engliſh Meaſure 
commonly calld a Gallon, which contains 231 
ſolid Ounces. The next leſs Cube is 216, 
whoſe fide 6 = 4, and the Remainder 15 = b; 
and ſo for the firſt Approximation, we have 


3 ++ 9+ 5 =the Root. And ſince 9,8333 
6 


is 3, 1358 ..., tis plain that 6, 358 2 2 +. 


9 15 the Cube 244 -, after the ſame 


Now, ler 6, 1358 ; and we ſhall have then for 
312 is 


? 


RO r — 


— * 
- 9 * — * . 


irs Cube 231,000853894712, and according to the —— — 


ſervedly preferable ro the Rationale, upon the Ac- | | 
count of the great —— „ v. * not to be! 1 N * 3 OT 
manag'd without a great deal o ur; whereef i 115319 * 5 

as the dee b. 07 the ſquate Root, proceeds «* 7 e 40 


Rule, 3, 9679 + v/ 9,41201041 7000855394712 wer T bb ves + =; of @ 4 hay | 
| . 18, 4070 * . 34 3 44444 | 

is moſt accurately equal to the ſide of the gi-| File n N 

ven Cube, which within the Space of an Hour, V4. + 8 + —. 08.4 + Y 

I determin d oy * to > 6 1237924 | _—_ 644 | 5 Wer 

3966195897, which 1s exa in the 18th Figure, TP 1 "wh 

defective in the 19th. And this Formule is de. e. + b=} YA" PRIN + 


much more eaſily, as manifold Experience has 154 . 
taught me. 11 8 | x > bbs” N ; 
| 9 7 1 eee „ 18 4 

4 But the Rule for the Root of a pure Surſolid, Va 1 = 4 er or⸗ 1 — , 
| or the 5th row of — « igher _—_ * e N 7 
| | ry, and does much more perfectly yer, do the bu-- | | rn "10 | 
| | fineſs ; for it does at leaſt Quinruple the given And ſo alſo of the other higher Powers, Buj 7 
il 4 were aſſumed bigger, than the Root ſous - 


Figures in the N is the Calculus very 57 ( 
large or operoſe. Though rhe Author no where (Which is done with-ſome. Adv (as Often 
| ſhews his Method of Invention, or any Demon- the Power to be reſalved, is — nearer, 
| ſtration, although it ſeems to be very much want- Power of the next greater whole Number, i 
ing ; -; preag fince all things are not right in the | af the next leſs). in this caſe, utatir Mute 


printed Book, which may eafily deceive the Un- ſhall have the me Expreiſions of the Rum 
| skilful. Now the 5th Power of the fide 4 +e is L. and” * cen g A VP | 
compos d of theſe Members, 4. + 5 e + 10e 3 | . 
| + 10 % Hyatt =; from whence|. > boos, . RAC; | 
3 Se + 10 4 SH: a* 63 + 5 a e*; rejecting * 4241 2 , or fl 
; en becauſe of irs ſmallneſs. ' _—,  2«6-» s 
| | 188 & $4 ms te n A 3 6 bus 
| Whence — =4?e + 24 & + 2.48 + and e e 4 VLA 
5 4 __ 2 * * * 2 ieee 34 + 
| — —V—4—ÿ—5ͥ ek 394 f 


* a cok U FS | * c 2 y mates; an 
adding on both ſides 7 a+, weſhall have 4 4\,+ b e : | R 
| . ar 4 Pits | * 


+ Y 
4 


= in pore fe +200 


+er=2 na Ee. 7 * b 
+ 4e Tee. Then ſubſtracting aa from both tides, Va- 114 4——,0—— 
N 18 9 —_ — — 7 1 5 < * 1 ” * N ACN” $0. 3 42—1 pies 
taþewilz=Fy/ ,a+b —4 4s; rowhichif e 
1 { Pig. 1 * unn 2714, ON fnen annmmncnt Pon 
| 524 . wand” Wn PR" ag ah 6 — 
— 1 40 8 


2 beadded,thenwill -i. U el ee r 
„ ee eee 


| 0 qo... | 7h 
| = the Root of the Power 4 + J. But if it had] And within theſe two Terms, the:true Roai 
* — b (the quartiry of 4 being roo great) the fever ks jy es ſomething nearer to the Hai 
- Ie * ua than the Rationa! Expreiſion. But the quants 
Rule would have been thus, 14 f V4. 5. 44. ty e found by the Irrational Formula, is always 
— great, as the Quotient reſulting from the Rin 
| | .- $a | Formula, is always too little. And conſequent! 
and this Rule approaches wonderfully, fo 'that| if we have'+ L, the national Formula gives in 
| there is hardly any need of Reſtitution. Root ſomething greater than ir ſhould be, and i 
g | 7 | n Rational ſomething leſs. But contrary-wiſe it ! 
| Bur while I confidered theſe things wich my felf, | be — . W den ; 
J light upon a General Method for the Formula's 5 5 | 
of all Powers whatſoever, and (which being And thus much may ſuffice to be ſaid concerns Bi be | 
bandſome and conciſe enough) I thought I would | the Extraction of the Roots of pure Powers; which WW (40 
nor conceal from the Publick: notwithſtanding, for common Uſes, may be ba laid 
2 * much more eaſily by the help of the Logazith® amp 
Theſe Formula t, (as well the Rational, as the] But when a Root is to be determin d very a 
{rr atienal ones) are thus. - _ | rately, and the Logarithmick Tables will nor re? 
ſo far, then we muſt neceffarily have recourle ® 


— ab theſe, or ſuch like Methods. Farther ; the 11" 
y aa + b= * as + b, or « + — tion and Contemplation of thefe Frmale, leads be r 
245+ 16 | we 10 a certain Univerſal Rule, for adfecel? I zd 


. 


— — — — — ————  —— — 
R 0 O R © © 
— | a =_ — — — — — 
43 quations ( which I hope will be of uſe to all the | | SIP | 
Sradents in Algebra and Geometry ) I was wills L 40%+64" 440 Te- 
op. dere to give ſome account of this Diſcovery, which __ 4 ＋ = - 4 4. 
A1. | will do with all the perſpecuity I can. I had Tei ca e 
«b Bi given ar N'. 188 of the Tranſations, a very ea-| TX Wo | 
—  ;c and general Conſtruction of all adfected = + 10000 goooe + boore god! Te. 
bons, nor exceeding the Biquadrarick Power; = 300 60e — 37 


&om which time I had a very great defire of do- 
ing the ſame in Numbers. Bur quickly after Mr, 
Rephſen ſeem d in great Mealure do have ſatisfied 
this Deſire, till Mr. Legney by what he had per- 
form d in his Book, intimated that the thing might 
be „ Now, my Me- 
thod is thus. 


o be compos d of the parts 4 + or — e, of 
Jr s be aſſum d as near # as is poſſible; which 
is norwithſtanding not neceſſary, but only commo- 
dious, Then from the Quantity 4 + e or 4 — e, 
let there be fotm'd all the Powers of =, found in 
de Equation, and the Numerical Co-efficients be 
reſpectively affix'd to them : Then let the Power 
o be reſolv d, be ſubſtracted from the Summ of 
the given Parts ( in the firſt Column where e is 
not found ) which they call the 
araticnis, and let the difference 
ext place, take the Summ of all the Corefficients 
of e in the ſecond Column, to which put =. 
aſtly, in the third Column let there be put down 
the dumm of all the Co-efficients of e e, which 
Summ call e. Then will the Root x ſtand thus 
121 


124 0 


and thus in the Ir-4tonal Formuls, viz. 


” 
* 


— — — 


4 


pies, And inſtead of an J 
ſerve, which ſhews the Genefis of the ſeveral 
Powers of « Te, and if need be, may eaſily be 
cquinued farther; which for irs Uſe I may rightly 
cal. a General Analytical Speculum, The fore 
mentioned Powers arifipg from a continual Multi- 
plicarion by a Te { = ) come out thus with 
their adjoined Co-efficients : See the Table. Bur 
now, if it be 4 — e==x, the Table is compos d 
of the ſame Members, only the odd Powers of e, 


as e, e e, Affirmati ve. Alſo let the Summ 
the Co-efficients of the fide e, be: the Summ 
of the Co- efficients of the Square eee, rhe 
dumm of the Co- eſſicient of e =a; of =; 
of & K; of ef =», Nc. Bur now. e is 
luppoſed only a ſmall Part of the Root chat is ro 
de —_— all rhe Powers of e, will be much 
leſs than the correſpondent Powers of 4, and fo 
far theyfirſt Hy potheſis; alf the ſuperior ones may 
be rejected; and forming a new Equation, by 
lubſtiruting a T e . we ſhall have (as was 
ad) Fb=+1e+ree, The following Ex- 
amples will make this mote clear. 


Example 1: 


Let the Equation 3. - 34* + 75 $= 10000, 
be propos d. For the Hypothef's, let 2 = 10, 
ad ſo we have this Equation, 


may be worth while ro Hluſtrate by ſome Exam- 
ument, let this Table 


Let ⁊ the Root of any Equation, be _ 
ich, 


U 


: 


rr 
be L.. In ne 


ir the Revieval Formula, VIZ. 824 oþ rerun; 


£ 
1 


ze F TVI; which perbaps ir 


as e, ei, , 2 are Negative, and the even — 
0 


; 


+ 930 


732 
— 10000 1 


. * 


_- 


+ 459 = 49159.+ 597 


4 A, 
The Signs + and — with reſpect to the Qnanti- 
ties e and ei, are left as dabei ul it be kαο 
whether e be Negative or Affirmative; which 
thing ereares ſome Difficulty, fince that in — 
tions that have ſeveral Roots, the Hamogenea Com- 
parationis ( as they term them) are oftentimes 
encreaſed by the minute quantity a, and on the 
contrary, that being increaſed, they are diminiſhed. 
Bur the Sign of e is derermin'd from the Sign of 
the tity 6, For raking away the Reſo/veud 
from the Homogeneal form'd of a; the Sign of 7e 
(and conſequently of the prevailing Parts in the 
Compoſition of 5 will always be contrary to the 
Sign of the difference b. Whence twill be plain, 
whether ir muſt be + e, or — e; and conſequent- 
ly whether à be taken greater or leſs than the 
True Rove, Now the quantity e is = 4 5 — 
4 | 


and f have the ſame Sign, 


er T 
Xx 


, when b 


4 


bur when che Signs are differen, a 


af $45 + bt 
A eY | 

. Bur after it is found that it will be — e, 
let the Powers e, e, and e, Ce. in the Affirma- 
tive Members of the Equation be made Negative, 
and in the Negative be made Affirmative; that is, 
let them be written with the contrary Sign. On 
the other hand, (if it be e (ler thoſe fore · men- 
tion d Powers) be made Affirmative in the Affir- 
mative, and the Negative in Negative Members 
of the Equation. rd hh 

New we have ir. this Example of ours, 19450 
inſtead of the Relglvend 10900, or 6 = + 450, 
whence it's plain that 4 is taken groater that 
the Truth, and conſequently, that tis — e. Hence 
the Equation comes to be, 10450 — 40156 + 
$97 6-4“ +ei=1o000, That is, 450—4o015e 
+ 597 ee=0; and ſo 450=4o015 em 397 e, 


or b==s e—t ee, whole Root eg 3 N 15==bt, 


— —— — 


55 


4 5s 
or — — dat is in the preſent calc, 
27 410 * : 
2007 & - 4/3761406% | 
ec = — — ? , from whence we have 


$97 | 
the Root ſoughr, 9, 886, which is near the Truth. 
Bur then ſubſtituting this for a ſecond Suppoſiti- 
on, there comes 4 + © = x, maſt accurately 9, 
$862603936495 ++ + ſcarce exceeding the Truth 


by 2 in the laſt Figure, viz. when YA + br 


4 


a 29 


— — — 2 — —— — — 


— IS 22 — — 
* ma 


$10 = 14e + 13, comes Ve +; 4543 


4/4343 +tb us 


oꝛropoſed, is not explicable by any other Root, 


* 0 


ab 


; I —— 


R © © 


Se. And this (if need be) may be yer much 

farther verified, by ſubſtracting (if it be e ) 

rue + e' Ho e 

the quantiry , from the Root before 
435 Feb | 


{ — f N —— — 
found z or (if it be —e) N 22 
to that Root. Which Compendium is ſo much 
the more Valuable, in that ſometimes from the 
firſt Suppoſition alone, bur always from the ſe- 
cond, a Man may continue the Calculus ( keep- 
ing the ſame Co- efficients) as far as he pleaſes. 
It may be noted, chat the fore-mentioned _ 
on, has alſo a Negative Root, viz. J 10,26 .... 
which any one that has a Mind, may determine 
more accurately. 


Example II. 


Suppoſe # = 177 + 547 = 350, and let 4= 
10, Rae to the Preſcript of the Rule, 


TY +30fe +340 +0 
— df =do—:2dac - 44. 
Ted este 


8 2 t "Y 
That is, + 1000 + 300 e + 30 #6 + .* 
— 1760 — 340e - 17 e * 
+ 549 + 54 
— 350 . 


„ 
— w___ 
— 


Or, 510 + 14e 1 13e e Teo. Now, 
fince we have — 510, it is plain, that 4 is aſſu- 
med leſs than the Truth, and conſequently that 
e is Affirmative. And from (the Equation) 


— 


t 
6679-7 8 9 
e Whence 3 =15, 7. which 
13 f 


is too much, becauſe of 4 taken wide; therefore 
Secondly, let « = 15, and by the like way of 


Reaſoning, we ſhall find e 2 — , tb 


— NNᷣN— — — 


* 
109% — 4/ 117 og 


-—— , and conſequently 1 =_ 
23 


14, 954068. If the Operation were to be repeat. 
ed the Third time, the Root will be found confor- 
mable to the Truth as far as the 25th Figure; 
bur he that is contented with fewer, by writing 


tb + te inſtead of tb, or ſubſtracting or adding 
4 & : 
to the Root before found, will 


o 


— —_ 


preſently obrain his End, Note, the Equation 


becaute the Reſolvend 350, is greater than the 
17 d | 


— Sm . 
„ 4 h : a4 4 «4 
Example III. 1 , 


Let us rake the Equation 3. — 80 pt 1991 
7. — 14937 x + 5000. = o, which Dr. Mali 
uſes Cap. 62 of his Algebra, in the Reſolution of 
a very difficult Arithmetical Problem, where by 
Vieta's Method he has obrain'd the Root mok ac, 
curately ; and Mr. Raph/en brings it alſo as an Ex. 
ample of his Merhod, Page 25, 26. Now this 
Equation is of the Form, which may have ſever 
Affirmative Roots, and (which increaſes the Dif, 
ficulty) the Co-efficients are very great in reſped 
of rhe Reſolvend given. 


Bur that it may be the eaſier manag d, let it be 
divided, and according to the known Rules d 
Pointing, let — 3 + 87 -203* 15 r 
(here the quantity x is 7+ of x in the Equat- 
on propoſed ) and for the firſt Suppoſition, let « 
= Then 1 — 3 — 2 T4 — 0 
5 =0; that is, Inge + 2eez bence e 


— 


4 
v $15 +br=jmis=4/ 37 — 5, and ſo 42 
_ — F W—_— — 
| 7 4 


1, 27 ; Whence tis manifeſt that 12, 9 is nex 
the true Root of the Equation propoſed. No 
Secondly, let us ſuppoſe x = 12, 7, and then ac- 
cording to the Directions ions of the Table of Powers, 


5 s · ** 
26014, 4641—8193, $32 6—967, 4030,84. 
+ 163870, 640 438709, 60 e+3048 e*+80' & 
—322257, 42 — $0749, 2 e—lgg8 e. | 
+189699, 9 +14937... e 


K 


That is, + 298, 6559 "#7 6 132e 182, 260 
＋ 29, 20—e*=0; 0 — 298, 6559 == 
$296, 132 6 + 82, 26 ee, whole Root e ( accot 


ding to the Rule) =% 5—4/ + s 5b comes w 


2648, 066 — 4/ 6987686, 106022 


82, 26 


,05644080331 .... = eleſs than the Truth. But 
that ir may be corrected, tis ro be conſider d that 


1 — Te „62. | 
— or — — , 0000099, 
30 2643,42 —E! 


and conſequently e corrected, is = 56447044. 
And if you deſire yet more Figures of the Roo, 
from the e corrected let there be made 
eo, 43195602423 . , and 
-t- eor which is all one, 


» 
3 


U 
2648, 066—4/6987685, 67496597577 : + - . 
ls. 26 


, 05644179443074402 g e Whence 4 + 2 
the Root is moſt accurately 12, 9564417944 
074402 \. , . as Dr. Wallis found in the fort: 
mentioned Place; where ir may be obſer 


Cube of —, or —, | 
2 3 


to: 


ROO 


HOT: - 


the repetition of the Caleulus does ever tri- Root are deſired, tis the beſt to make a new Sup- 


the true Figures in the aſſumed a, which the 


Tue te 


| is alſo commodiouſiy done by the Loga- 

Bur the other Correction after the firſt, 
alſo double the Number of Figures, ſo that 
aders the «ſumed altogether Seven- fold; yer 
£r Correction is abundantly ſufficient for A- 
metical Uſes, for the moſt part. 7 


es tightly taken in the Root, I would have it un- 
hood ſo, that when 4 is bur + part diſtant from 
true Root, then the firſt Figure is rightly aſſu- 
- if it be within i ˖ part, then the two firſt 
res are rightly aſſumed ; if within vd, and 


— . . 1 
| che three firſt are ſo; which conſequently 
= gd according to our Rule, do preſently be- 


nine Figures. 


remains now that 1 add ſomething concetn- 
; s b_ 

our Rational Farmula, viz, e = 
04+ ob 
h ſeems expedirious enough, and is nor much 
jor to the former, ſince ir will triple the given 
nber of Places. Now having formed an E- 
ion from a + e , as it will pre- 
y appear, whether 4 be taken ter or leſs 
the Truth; fince s e oughr always to have 
gn contrary to the Sign of the Difference of 
e/olvend, and its Homogeneal produced from 4. 


— — . will abundantly 


ar 2s to What is ſaid concerning the Number of 


poſition, and repeat the Caleulus again: And then 
a new Quotient tripling the known Figures of the 
ſatisſie even the molt Scru- 


ROOTS o& Plants are, eicher 


1, Fibrous, which ſend our only ſmall Strings 
from the Bottom of the Plant, diſtinct from 
each other. | 


2. More Thick or Groſs, which have a Body thick 

and groſs, either branched out into Subdivi- 

| -. . ons or Arms; or elle ſending out Fibres 
from it all along, 


Theſe laſt are either 


Carnous, which are either 
{ 1. Broad and Swelling, 


2. Long and Slender, which commonly are 
more hard and woody. 


The Broad and Swelling are 

| C1. Bulbous, which conſiſt but of one Globe or 
| Head, and fend out Fibres from the 

Bottom, and are either 

1 or Scaly, as Liliet or Mar- 


tagen. 


Coated, which are involved in Skins os Coarr, 
as Cepa, Hyacinthus, Allium, &c. 


2. Tuberous, which are of a carnous, ſolid, and 
| — ns and theſe ei- 
jt but one Globe or Head, 


as Repa, Crocus, &c. 


+. Manyfold, as Aſphodelus, Peonia, &c. 
Long Roots are either 


1. Sarmentous (i. e.) Twiggy or Branching; 


2 A N N 
or is 45 — tb, as often as t and b have the 
Signs; but it is 5s t, when they have 
rent ones. But it ſeems moſt commodious for 
b 
26 "tice, ro write the Theorem thus, + = — 
cc... | 4 
EV — fince this way the thing is done by one Mul- 
4 - 

ication and two Diviſions, which otherwiſe 
uld require three Multiplications, and one Di- 

on. 8 
zu e. as take now one Example of this Method, 
— n the Root (of the fore mention d Equarion ) 


7 . + . „ Where 


5) 6359 — 1296, 132+ + 82, 26 ee+ 29, 
+6 1 * 


an F 


b tb if 
. -f =o, and lo — — — gez that is, let 
Ot, 4 4 
tb 


be 2s 7 to t, ſo b ro — = 5296, 132) 298, 

b 3 

* 59 into 82, 26 (4, 63873 . wherefore the 

» 2 th 

nor is 5 — — = 5291, 49323 22 298, 
4 

59 (o, 44... . 2 e, that is, to five true 

gures, added to the Root that was taken. But 

us Formula cannot be corrected, as the foregoing 


» © Ws 


which ſhoor or creep out tranſverſe, or 

in breadth: Of theſe ſome are Geniculate, 
Kjnotty, or Jeynty, as Couch-Graſs, ** 45 

cz 

2. Cauliformes (i. e.] Stemmy or Stalky, which 
ſhoor down deep directly; though often 


ſhooring our Fibres and Strin the 
great Stem; which alſo ir (elf is ſome- 

? rimes divided or branching. 
ROTATION, is a Term commonly uſed in 
for the Circumvolution, or ion of 


any Surface round a fixt and unmoveable Line, 
which is called the Axis of irs Rotation. How 
Solids which are thus, by the Rotation of a Plane 
round an Axis generated, may be Meaſured or 
Cubed : The Ingenious Mr. Abr. de Moivre ſhews 
very iriouſly in his Specimens of the Uſe of 
the rine of Fluxions, Printed in Phil. Tranſ. 
N. and in Vol. 2. of the Miſcellanea Curigſa, Pag. 
131 thus: For the Fluxions of ſuch Solids take 
the Product of the Fluxion of the Abſciſſa multi- 
plied by the Circular Baſe : and he gives this In- 
ſtance: Suppoſe the Ratio of a Square to the Cir- 
* 


cle inſcribed be as : the E quation, exprefling 


vioma one was; and ſo if more Figures of the 


the 
4 Nature 


, ͥ—— — 


R UD R UL 

the Keel an Angle of nearly 35 Degrees, 3 

f ſorder-that this may be preciſely done, he a4, 

| A 4d xx—xxX|ro put a Cleat on the Sweep in the Gun. 

tte is d ; is y92=d x—x x. Theref, ...and to diſpoſe ir ſo, that the Arch contain; | 
n tween the Keel and Cleat may be of this V 

is the Fluxion of a Portion of the Sphere; and ber ot Degrees; and that the Tiller of the z 


Nature or Property of any Circle, whole Diame- 


h conſequently the Portion it ſelf 44d x X - x x x, der oughr-ro be ſome-hoꝶ ſtopr, ſo chat it cue 
* 4 4 x x — go beyond this Mark ; for if it paſſes it, i qi"! 
| And the Circumſcribed Cylinder is . | more hurt than good. 21 
15 i 1 n P g 14 

mY Therefore the Portion of the Sphere is ro the Cir-| RULE- Sliding. Of this uſeful and teac) 


if cumſcribed Cylinder, as 1 4 — +x to d — x, |ſtrument there are ſeveral Sorrs made; as gy 
A "1 » 13471 Ter, . another by Everard, a third by ty 
ROTHERNAILS, or Rudder-Nails, are ſuch as The Ctound and Reaſon of all which is one 
5 Th have a very full Head; and are uſed to faſten the [the any ; as may be ſeen in the ſeveral Tu] 
'S Rudder-Irons in Ships. ola | ' | writren by the Authors above- named; 0 en 
| ROUNDNESS, The round Globular or Sphe- | and ſnew the Uſe of their ſeveral Rules, | | 
rical Form, which Pebbles, Fruits, Berries, &c. | give you here in ſhort the ſeveral Uſes aud 8" 
are adorned with; and which Drops of Water or | vantages of all of them. EY 
Quick-ſilver, Sc. Bubbles of Air under Water or | Seth Patridge calls his the 'Double Scale of 
ſome ſuch Liquor, melted Oil, Sc. do generally | portion; becauſe the Scales or Lines upon it ax 
„ put on, ſeems to ariſe from the Incongruity of | Double ; which are the Lines uſually call'd thy 
their Particles, with thoſe of the ambient Fluid; | :ificia! Lines, of Numbers, Sines, and Tang 
. which prevents them from coaleſcing together, and | whoſe Invention and Uſe is owing to Mt. bun 
by preiſing upon them, and environing them all | Theſe you will find deſcribed, and their Ny 
| round equally, turns them into a round Form, | explained in this Lexicon, under theſe words, ( 
This ſeems plain, as Dr. Hool hath long ago 'well | rhe Sides of his Double-Scale, are uſually (x 
y «obſerved from the way of making ſmall round Line of Inches ; or of Foot and Inch - mea 
Shot of ſeveral Sizes, without caſting the Lead | and there may be pur a Gage-Line, a Merid 
into any Molds, from Drops of Rain beirig for-| Line, and a Scale of Equal Parts, Lines of C 
med in their falling into round Hail-ftones; and | and for Board or Timber-Mealure, according 
from a Drop of Water falling upon ſmall Sand, or | any one pleaſes, or his Occaſions require. 
Duſt, which will ftrair produce an Artificial round | Everard's and Hunt's Sliding-Rules, are thi 
Is Stone: And from the ſmall ronnd © red-hot Balls | and ſquarer, ſo that there are two Sliding Pi 
1 (eaſily ſeen with a Microſcope ) which are formed | which can be fitted to either Face of the Rule; 
| by the Collifion and Fuſion of the Flint and Steel | one of which there are uſually Two Double L 
in ſtriking Fire, and perhaps the Principle of Gra- | of Numbers, made to flide againſt ſuch and! 
vitation, if principally concerned in this Matter. | Double Line placed above them marked o, and 
| n | | Single Line of Numbers placed below.mark' 
ROUNDS, in a Garriſon, is a Night-Watch | Theſe in Everard's, which I ſhall delcribe, 
commanded by an Officer that goes round the | marked with B and C, and on the Back of i 
Rampart of the Garriſon, in order to liſten if any | Sliding-Piece, is a Treble Line of Numbers u 
thing be ſtirring without the Works, to ſee that | ked E, together with a Line of Segments. 
the Sentries are watchful, and upon Duty, and | The other Sliding-Piece hath on one Side 
char all things be in good Order. In ſtrict Gar- Line of Artificial Sines and Tangents, to (lide 
riſons, rhe Rounds go every quarter of an Hour, | gainſt two ſuch other on the Sides; and ont 
that the Rampart may be ſtill furniſhed. The] other Side is another ſuch Line of Sines, an 
Centries ought ro challenge at a Diftance ; and to] Line of verſed Sines. Either of theſe Slider 
reſt their Arms as the Rounds pals, and to let no] made to fir in, on each Face of the Rule. 
one come near them. When the Round is near the] On one Edge or Side of the Rule, are uſual 
Corps de garde, the Centry calls aioud, I ho comes | placed the Natural Lines of Chords, Sines, Ta 
there? And when the Anſwer is The Round, he ſays, | gents and 'Secantrs, for Spherick Projection, wi 
Stand ; and then ealls for the Corporal of the a ſmall Scale of Equal Parts; and one of Lu 
Guard, who draws his Sword, and calls alſo, ho | tudes, Hours, and Inclination of Meridians fot 
comes there > And when tis anſwered The Rounds ; | alling.: As alſo, a Line of Rumbs, and M. L. 
he that hath the Word muſt advance, and deliver | Navigation: and on the other Side or Edge, 
the Word to the Corporal who receives it with his | fides, Inches and Foot-Meaſure, is a large 5d 
Sword pointed at the Giver's Breaſt, of Equal Parts, with a Meridian Line placed | 
| 125 to graduate Sea- Charts, c. The Uſes of all whi 


—— —_ — "> . 4 


ROUT, in the Lau- ſenſe, is an Aſſembly of you will find under their Names. 
three or more Perſons, who are going forcibly t _ . _ - 8 | 
commit an unlawful Act, though they do it not: The firſt Thing to be learned on the Scale,“ 
For if it be done tis a Riot. 1b. Rule, is how to count or number, in the fes 
1 2 ral Lines of Numbers; for as for Sines, Ia 
 RUDDER of a Ship: The French Author of | gents, &c. there all is ealic, 
a late Book about the handling or working of | 7 | | 
Ships at Sea, in Chapt. 7. Propoſes to demon- 1. Know then, that every Line of Numbe"! 
ſtrate hat the Angle is, which the Rudder of a] a Line of Geomerrick Proportion, divided 61: 
Ship ought to make with her Keel, in order to] to 9 Unequal Parts, which may be called 1% 
Stay or Bear un, the ſooneſt that is poſſible: And | rhele are matked with the 9 Digits, 1,2,3,45 l 
ke faich the Tiller of a Rudder ought tu make with] Each of theſeiPrimes is ſubdiv idled into tei — 
, + | 


- 
ith. 


— * — = a — ——— 


RU L. 
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* Any -alled Tenths ; And each Tenth. is either 
dea wird of ſuppoled to be fo, into 10 other Parts 
— ich may — called Centeſins, or Hundreth- 
as Ny eee Rule, che Line D being about 11 

the "hes long, hath each Tenth in the Prime, 


-rided actually into 10 Parts. But between 2, 
14 each Tenth is divided into but five Parts; 


- 20, Between 4 and the End of the Line, 
rery Tenth is divided only into Two Parts, ſo 
wh = ba each Part is $0, or the Half of an Hun- 
d. You may imagine or luppoſe. alſo that 
ach Centeſm is ſubdivided into Ten Parts; which 
ercfore will be Thouſandths, &c, 


re Units, Tens, Hundreds, Thouſands, 
* many Tenths, Hundredchs, Thouſandths, or 
bug. Thouſandch Parts of an Unit. Fa 


2. Wherefore in Whole Numbers, if 1, at the 
ginning of the Line D fignifie an Unit: Then 
| 3, 4, and 5, Sc. will alſo ſigniſie or ſtand for fo 
any Units ; and the Tenths, and Cente/ms, both 
accordingly Decimal, ot Centeſimal Parts. It 
then repreſent Ten Units, then the Primes 2, 
4, 9c, will fignifie 20, 30, or 40. If 1, ſtand 
oC r 16, or 100. Accordingly, the other Figures, 
ill be 200, 300, 400; or 2000, 3000, 4000, Cc. 


re thi 3. In Decimals, If 10 in the Line D repreſent 
2 then each Prime reckoned backwards towards 
b l de Lefr-hand, will be (1) one Tenth ; and in 
' lc LO. Primes each Tenth will be Ol, and in thoſe 

* 1. each Centeſm will be. oi, Ce. Part of 

nit. 

Jarkd To explain this a little further, draw out the 
Tide, liding-piece B: Till 1, at the beginning of B, 
k nd exactly at 10, at the End of the Line A, 


ers ur then you will have a Line of Numbers, 4J 22 in KA. 


N es tepeated; of which let 1, at the beginning 
e SB A hand for t, or Unity. Then will the next 1, 
the Middle of the Line. A, ſtand for 10, and 
n at the End of A, vr beginning of B, will re- 
s, reden 100, (1) in the Middle of B, will be 
oo; and 10 at its End will ſtand for 10000, , 

On the' contrary, if you ſuppoſe 10 at the End 
f the fourth Radius in B, to repreſent (1) then 
ch Prime in that Furth Radius, will be .1 
one Tenth, ) in the Third Radius twill be „01; 
$ the —_ .col, and in the Fut, . ooo Parts 
f an Unit. | 


. 50 alſo 2, infthe Firſt Radius will be, ooo; 
dee, e Second Radius . 02, in the ne 42 and 
Fe, the Fourth .2 of an Unit. 

t ure 1 


4. All which being well underſtood, and con- 
cered ; Which a little Practice will render eafie : 
will be eafie to diſtinguiſh that Point on the 
ne, where any Number given, Integer, -or Deci- 
al Part, is repreſented. 
Point ag, on the Line D, repreſents 1895 Units; 
nd the Point w 2, repreſents 1715. But on a Line 
'this Length, you can t diſtinguiſu any Number, 
it have above four Places, to any exactneſs: 
or all the Figures further will be repreſented at 
© lame Point: Thus, if 189562, were requi- 
d, — * have on the Rule only 1893. 

ol; II. 8 


ben! 
urn 1 
ine. 


ich of which there is one Fifth of an Hundred, | 


The Figures 1, 2, 3, 4, 5» Se. by which the 

rimes are diſtinguiſhed, are all Arbitrary Points; 

nd may each of them repreſent ſo m_ en-| 
c. or 


us you will find that 


All Numbers which ater the ftſt Figure have 
only Cyphers, are . at the ſame Point: 
As 20, 200,,, 2000, &c, are all repreſetited by 2. 


If a Number of three Places, hath a Cypher for 


the Middle Figeres, As ſuppoſe 308. ; you muſt 
count 3 on the Line (at the third Prinig) and tben 
counting no Tenths, for the laſt Figure 8, you 
muſt reckon 8 Centeſms, or Hundredch · parts. 

If two Cyphers are in the Middle d Num- 
ber of 4 Places; as ſuppoſe 400 5: after 4, you 
muſt neither go on to account Tenths, nur Hun- 
dreds, but for the laſt Figate 3, you muſt reckon 
ſo many Thouſandth · parts. | 


„„ Ot the Uſes of the Sliding-Ruls, .. 
1. To mules ly ne Number by angtheny As, ſups 


poſe 68 by 26. 
As I. 26 5; 68. 4768, , 


; 


duct 1768, on B. 


You may begin with either Factor, as a Mul- 
tiplicator ; and the Product will have as many 
Places as are in beth Factors; except the rwo firſt 
Figures exceed, or are. greater than the leaſt Fa- 
tor : And then it will have one leſs, as in multi- 
plying 68 by 14, n | * 

i As 1. 14: 88, 2 - 

Where the Product 952 hath but three Pla 
becauſe the Figures 1 and 4 in 14, are both 
than 9 and 5 in 952. er 


2. To multiply Decimal Fraftions, or Axt 
Numbers; 
As 27. 8 and. S. 

Make the Mixt Number, or Whole one (if 
ſuch there be,) the Multiplicator; and ſetting is 
on B, againſt 1: in A: Seek the Product towards 
the Left-hand againſt .8 on B; which will be 


1 9 


1 * 
1127 Ne 
* 


3. To divide one Number by another ; af 750 


ni 69 25. 1 % jo © 14 „ 1 
In Diviſion, 25. 1: 750, 30, the Quotient. 

Ser 25 on B, againſt 1 on A; and then gainſt 

750, on B, will be 30, the Quotient upon A. 


N. B. Theſe. Exemples will jnfrudt you, cha 
at one ſetting Mali | Y 
and Divide, om” * 


1 748 wa dai g | 't 'S 7 
As ſuppoſe 25 a Multiplicator; ſer 1, on B, a- 
gaipſt. 25, > - and then againſt any Mulgpli 
cand in B, you have the Product on A4. 
And without moving the Rule, if you ſuppoſe 
25-10 be à Diviſor againſt any Dividend on A, 
you will have a proper Quotient in B. 4 


ben, to ud Third, Fourth, Fifth, &c, in Co- 
metrical Proportion to them : Let the Numbers 
© SS >> iv a 6 


Ser 2 in B, againſt 4 in A, and then you will 
find againſt 4 in B, there will r $ io. 3 4- 

gainſt 8 in B, 16 in A; againſt 1 6 in B, 32 in 

A, Sc. and ſo you may go on either forward or 
r as far as you pleaſ * 
* 


1 


det 1, on the Line A, againſt 26, On B. nd. 
| then again 68 on A, you will find the Pro- 


„* 
te 


1! 4. 2 avin , Two, Three, Four, &c. Numbers [72 | 


— — — — —  —— — — 
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5. To — Valgar Fraftions to Decimals : 
As, ſuppoſe 44. 
Ser 84 in B, againſt 63 in A; and het againſ 1 
in B, you will have 195, the Decimal required. 
And tis 7, not 75 becauſe tis on the Lefr- 
hand of Uniry, ot f in A. 2 


5. To abe ado 1 Decimal rat to the 
benen of . ,n, 


Firtt let the Decimal of a Pound be reducedto 
$Shillings) Pence or Farrhings. : 


Ser 1 in the Middle, or 10 at the End of B, a- 
gainſt 20 (the Shillings in a Pound) in A; and 
then againſt 7625 in B, you will have 15. 25 


in A: is 157.4. 3 4. 

If you would have geduced it to Pence, you 
muſt ha ve ſet 1 in B, ainſt 240 (the Pence in 
a Pound ) in A, you Would have had 183, the 
Pence in .7625. 

If you would have the Farthings, ſer 960 ( the 
Farthings in a Pound) in B, againſt tin A, and 


then againſt the Decimal 7652 in B, you have | 
, 


732, the Farthings contained in it, on A. 

If 7615 were the Decimal of an Ale B — 
ſer 36 (the Gallons in a Barrel of Ale) in 
gainſt 1 at the beginning of A; and then * 


7625 in A, wille 24. 4: the Gallons in that Fracti- 


ed 


7. To work the Rule of n or Three Numbers, 


being given to find a Fourth 1 either 


Directiy or Inverſely. 


1. Direflly.  - 
If 6 Quarters of Mate make 18 Barrels of Beer, 
how much will 3e make - 1 


Set 6 on B. to 18 h A, and then againſt 30 on 
B, you will have the Fourth Term, 9 on 4. 


N | 2. Ive rſely.” : 
If 8 Men Dae a iy of 
in how many s would 12 
ſame Work ? f 7 
; 3171 117. 


I to d on B; and thep aguiaſt y'0m &, 
be 3 which is e Number 
Joughr. 


ork in 9 Days, 
en 3 t 


, 


* —_— the Queſtion had been in how many 1 . 


cbuld 6 Men have done the ſame Work; then 
would have been, as & on B, 0g on Af 86 


upon B, co 12 upon A. ee 
8. e rwo Nembers eee 6 mean Gio: 


metrical Proportional. 
Suppoſe 50 and 72, 


Set 30 in C, 2 inſt 50 in D "and they pen 
in C, will be 6e in D, the mean required ; 


of fer * . againſt 72 on D; and chen a- 


gainlt 30 on C, will be 60 on D. 


e the ſquare Ret if any Number un. 


v the Linas  andD; e teurür find 
by againſt 4 in O, aud then will che Square 


FY 
97 
„ 4 


. 


b 


| Numbers can be expteſſed on the Rule: Ard} 
| this Caſe the Root will always confift of half 


| 


1 reſponding Circumference 


Rook of any Number in C. be found by H 
on againſt it in D. 

ly obſerve when the Number of Placy | 
he given Number is even, i. e. when the Nute 
conſiſts of 2, 4, 6, or 8 Figures ( being Integer 
jou muſt find it in the Serohd Radius bf the Li 
C; and againſt it you have che Root in D;: I 
6 555 16 in C, you will find 4 in D, Again 0 

gin D 

Againſt 2304 in C 48 i in D; and againſt 78450 
in C, you will have 886 in D, as well ** 


many Figures as the Numbet given. 

But if the Integers in the Number given ated 
as 1, 3, 5, or 7; then it muſt be ſought in the Fr 
Radius on C, and againſt it in D willbe the Ry 
ſought, 80 being s at rhe beginning of C u 
in the Middle of and theb againſt $76 i 
will be 24 in D, and againſt 20736 in C, wil 
its Square Roor 144 in D. 


10. To extract the Cube. * of any Number 


der 1000000000, 


- Apply the Triple Line of Numbers, 23 281 
D, as C was in the . Root; and thet 
abe any Numbers i are che correſpot 

ube- Roots in D. 


N. B. When the Number conſiſts * 1 I, 3,0 
Places, you muſt find it in the Firſt Radius in I 


Bur when it harh 2, 5, or 8 Places, it mul 
found 7 the Second Radius 4 E. 1 

As if it have 3, 6, or 9 Integers, wal 
found in the Third Radius. 


11. Either the Diameter or Ci. 


; cumferenct if 
Circle being given to find the other, 

When the Diameter is 1 Inch, Yard, Foor,& 
the Circumference i is 3. 1413 of ſuch Inches, Ya 
Feet, &c. 

Wherefore as 1, to 3. 141357: So is tbe Ii 
meter of any Circle to its Circumference. 


Set therefore 1, on on A, to 3. 1.4 on B and the 
* againſt any Diameter in A you have the ar 
in B, and vices 


13. reine the Diameter to fla the Area i 


. * Circle, 

Ser 1 on 735 es and thn apt ry 
D . Takes do (Sup 

you will > the Tai in que f —_" 

in this Caſe 314. 14.) on C; and ſo 1 

any Diameter in D, you will bave a correlp 

ding Area in C. 


o Three nee given to find 4 Fourth! 
210 riplicate Proportion. 


If a Bullet whoſe Diameter is 4 Inches, wei 
91b. What will one of the A Matter we 
whoſe Diameter i is 88 | 


Set 4 in A againſt 8 inB; ang then _ p 
A you have 18 in B, aint 18 in A 56 u, 


4 / 


R'U L 


x ES 


—— — * 


and againſt 36 in A 72 in B; which Third 
Number in continual Proportion from 18, is 
he Number ſoughr, ſhewing the Weight of 
{ach a Bullet ro be 72 1. ak. 


Simple Intereſt. 
14. Given Principal, Time, and Rate, required 
the Amount. | 


What doth 15 J. 5 amount to in 12 Years Time 
6 per Centum - 


in A to 6 in B; and then againſt 12 in A, 
you have 72 in B; which becaule ir was .o6, 
will be -72 the Intereſt of one Pound for 12 
Years at 6 per Cent. Then ſer .72 in B, againſt 
1 in A; and you will have againſt 15. 5 in A, 
26, 66: the Amount in B. And ſo from any 
Three of theſe given, you may find the Fourth. 


15. Given an Annuity, Time, and Rate; to find 
the Amount. 


What is the Amount of an Annuity of 62 
ds per Annum, at 6 per Cent. at 4 Years End ? 


det 1 on B to 6 on A; and then againſt 62 in 
B will be 3. 72, the Intereſt of 62 J. for one 


Year- 


in B (viz. half the Time given) will be 7. 44, 
the Intereſt of the Annuity for half the Time 
in A. 


det 1 on B to 7. 44 in A; and then againſt 3 
in B (then all the given Years bur one ) to 22. 
32 the Intereſt of the Annuity in A. 


o which adding 248, (the Summ of the 4 An- 
mal Payments) the Summ will be 270. 32. 
The whole Amount, 


Compound Intereft. 


In Compound Intereſt the Reſpective amounts 
r each Reſpective Year, are ſo many Geometrick 
lean Proportional Numbers. 

For as 100 l. at the End of the Firſt Year is 
o61. at 6 per Cent. and that is now become a 
rincipal; and at the Second Years End will a- 
ount ro 112 J. 36. and this being made a Prin- 
ipal will at the Third Years End amount to 1191, 
016; and theſe 4 Numbers 100. 106. 112. 36, 
d 119. 1016, are in Geometrick Proportion 
ontinued. 

Wherefore tis eaſie by the Rule to ſolve this 
'roblem. 


16, Of any Summ of Money to find the Amount 
in any Time, and at any Rate of Compound 
Intereſt, 


As ſuppoſe the Amount of 1 J. for 5 Years 
t 6 per Cent. Compound Interelt. 


det 160 on B againſt 106, (or 108, Ge. according 
to the Firſt Years Amount at any Rate of In- 
tereſt) and then againſt 106 on B, you will 


det 1 on B to 3. 72 in A; and then againſt 2 


have 112¼ 36. the Amount in Two Years ; 
and againſt 112. 36 on B, will be 1194. 1016 
on A, the Amount in Three Years,; and againſt 
119. 1016 in B, will be 126. 247, the Amount 
in 4 Years. And laſtly, againſt 126. 247 in B, 
you will have 1334. 822 on A, which iy rhe 
whole Amount ar the tive Years End. | 

And from it twill be eatie to anſwer this Que- 
{tion. | 


17. What is a Summ worth now in Ready Money, 
which is due at any Time to come, and at any 
Rate of Intereſt 2 


Five Years hence, at 6 per Cent. Compound In- 
t?  » + 10 702 


For you need only reverſe the former Practice: 
Set therefore 1c6 en Aſpgainſt 10 on B; and 
then againſt 133 J. 822 on A, you will have 
126. 247 on B; which is the Worth of 133. 
822 at the End of the Firſt Year ; Then again 
that on A, you will have 119: 1016 on B, for 
the preſent Worth at the End of the Second 
Year ; and againſt 119. 1016 on A, you will 
have 112.36 on B, for the Third Year ; and 
againſt that Number on A, you will have 106 

on B for the Foutth Year; and at laſt againſt 
106 on A, you will have 100 J. on B; which is 
the preſent Worth of 133 J. $22 due Five Years 
hence at Compound Intereſt of 6 per Cent. 


18, What are the Arrears due on an Annuity or 
Rent of 9 |. per Annum, and forborn 12 Tears, 
at the Rate of 6 per Cent. Compound Intereſt 2 


Set 6 in A to 100 in B; and then againſt 5 in A 
will be 150 in B; which is a Principal whoſe 
Intereſt is 9 {. Then work as in Problem 16 a- 
bove, to find the Amount of 150 , in Twelve 
'Years, which will be 3or/. 828; from which 
you mutt deduct 150 J. (the Principal firſt 
found) and the Remainder 151. 828 anſwers 
the Queſtion, and is the Summ of rhe Arrears 
ſought. g 


19. What is the Ready Money worth of a Rent or 
Annuity of 9 l. per Annum to continue for 
Twelve Tears only ; allowing the Buyer to have 
6 per Cent. for his Money, Compound In- 
tereſt d : 


By the laſt Queſtion the Arrears of a Rent of 
91. per Ann, and forborn for Twelve Years were 
151 J. 828. | 

And the preſent Worth of 15 1 /. 828. (by 
Queſt. 17.) due at the End of Twelve Years, is 
75 J. 443. Wherefore ſo much may be given for 
an Annuity of 9 J. per Ann. to continue for Twelve 
Years. 


N. B. If the Annuitv is not to commence till 
after a certain Number of Years; as ſuppoſe 6 
are expired: Then you muſt add that Term to 
the Twelve Years, which makes it 18. Then ſeck 
what the Arrears of 151 /. 828 being forvorn 
Eighteen Years are now worth in Ready Money, 
which (by Queſt. 18. ) you will find 53. 185, 
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wbich is the Anſwer; So that a Yearly Rent of 9. 
; 19 
322 


As what is the preſent Value of 133 L. 822 due 


I. IS. „ 


— — 


— A A LS 


. 
6 


KUL 


R UM, 


to begin Six Years hence, and to oontinue Twelve| of Latitude in Miles: And ſo Sine of the ne 
Years, is in Ready Money worth but 53 J. 185 ; | to Departure in Miles, | 


whereas if it were to commence immediately, 


"were worth 73 J. 443. ues: (the Diſtance run) in A; and then again 


Purcbaſing of Annuity, 14 

20. What Annuity, to continue Twelve Years will 

300 l. buy; allowing the Buyer 6 per Centum, 
Compound Intereſt for bis Purchaſe Money d 


By Queſt. 19. I find that 75 J. 443 will purchaſe 


9 J. per Ann. for Twelve Years, (or you may find | Departure required. 


the Value of any other Annuity in Ready Money ) 
and then ſay as rhe preſent Forth or Value, is to 
the Annuity taken :: So is the Summ propoled 
to the Annuity required. 


Set therefore 75 J. 443 on B to 9 on A; and then 
againſt 300 J. on B, will be 35 /. 776, or 35 l. 
15 5. 6 d. and ſuch an Annuity to continue 
Twelve Years to come, is worth now in Rea- 
dy Money 3001. 


21. What is the Value of 4 Freehold Eftate of 
751. per Ann. allowing the Buyer 6 per Cent. 
for his Money, Compound Intereſt ? 


As the Annual Intereſt of 1 J. is to 1/ : :S0 
will the Annual Rent be to the Summ required. 

Wherefore againſt .o6 on B, ſer 1 on A; and 
then againſt 78 on B, you will have 1300 on A, | 
the Value of the Eſtate required. | 


In Trigenometry, 


It will be very eaſie io work any Caſes or Que- | Hours Equinoctial mr one : 2 So is the Sins, 
ſtions by this Sliding-Rule, in either Plain or | Co-Sine, of the Latitude, 

Spherick Triangles; of which one Inftance in each | Place, to the Tangent of the Diſtance fougt 
will be ſufficient. Tf” 


Set 9oꝰ in the Sliding-Sine to 15% in the fiat Ti 


Suppoſe the common Caſe in Plain Sailing. 


22. Here Courſe and Diſtance are given; and 
Difference of Latitude and Departure are re- 
quired, ( Sce Plain-Sailing in Vol. I.) 


The Canon is, As Rad. to Diſtance run in| of the Compaſs; ſhewing how many Degrets ul 
Miles :: So Co- Sine of the Courle to Pifference | Minutes each Point contains. 1051 


of Latitude in Miles. 


Set therefore 90 in the Sliding-Line of Sing 


Bring then go in the Line of Sines againk |, 
15' ( the Co-Sine of the Courſe ) in the ſaig1? 
of Sines, you will have 90 in A, the Differ, 


If yon would have the Departure. 
Bring: as * 90 in the ns 70 Sine aps 
os in A; and againſt 33˙ 45 aft 
Courle ) in the Ow will be 60 A A, 


Suppoſe 24/y.The Sun's Place in the Ecliprig 
z30* of V, and his greateſt Declinatio 
be 20* 30, I require his preſent Declinay 


The Canon is, As Rad. Sine of the San's1, 
girude or Diſtance froin : : So Sine of gy 
reſt Declination ro Sine of the prelent| 
clination. 


gainſt 30 in the fixt one; and then againſt y 
30“ in the Sliding - Line, you will find 115 
in the fixt Line of Sines; which is the 90 
Declination fought. 
In Dialling. 
23. To calculate the Herary Diſtances from | 
Meridian, in either Horizontal or parti 
Dials. = 
The Canon is, As Rad. to Tangent of 15˙ (0 


uppoſe 31* 30“ oft 


gent; and then againſt 31 30 in that Gi 
will be 11* 51 in the Tangent. 


RUMBS ; Here is a Table of Rumbs or Pein 
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RUMB-Scale ; how the Scale of Rumbs is 


made, you will tind under the Word Plain-Scale, 
in Vol. I. | 


How to find the Rumb berween tus Places by 
Calculation, and Geometrically, Mr. Collins ſhews 
in his Navigation, pag. 39. Thus: 


As the Radius: Is to the Co-fine of the Middle 
Latitude : : 
| $0 i the Difference of Longitude : 
To the whole Departure from the Meridian, in the 
Courſe between the two Places propoſed : : 


And in the Second Proportion : 


| Ler the Rumb be required berween Cape Fix 


So 7 the Difference of Longitude : To the Dye. 
ture from the Meridian, in the Courſe betwem ii 
two Places: : 


The latter Proportion of this Diviſion, of whit 


we make no uſe, is : 


As the Difference of Latitude: 
mY the aforeſaid Departure from the dai 
an :: 


$0 is the Radius : To the Tangent of the Rum: . 
An Example of the former Proportion. 


As the Radius : Is to the half Summ of the Co- 
fines of both Latituaes : : | 


Or rather for Geometrical Schemes. 


ſtre, Latitude 43 Degrees, Longitude 7 Degres 


20 Minutes, and St. Nicholas Iſie, Latitude 38 J 
grees, Longitude 352 Degrees, the Middle Lz: 
rude is 40 Degrees 30 Minutes, the Complemen 
is 49 Degrees 30 Minutes, and the Difference 5 


As the Diameter: Is to the Summ of the Co-ſines | teſms. 


of both Latitudes : 


0 .) 4. „ TT 


Longitude is 15 Degrees 20 Minutes, or 33 Ce 


Out of the leſſet Equal Parts, prick down 15 Deg. 
33 Centeſms from C to L, and deſcribe the Arch 
BD with 60 Degrees of the Chords, and make 
it equal to 49 Degrees 30 Minutes, and draw CD 
continued further ro A, from L rake the neareſt 
Diſtance ro A C, which is equal ro L M, and 
make it ene Leg of a Righr-angled Triangle: 
Make the other Leg the Difference of Latitude 5 
Degrees, which prick from the Equal Parts from 
L ro F, then the Extent M F meaſured on the 
ſaid Parts, ſneweth the Diſtance to be 13 Degrees 
39 Centeſms, which allowing 20 Leagues to a 
Degree, is almoſt 268 Leagues ; with the Radi- 
us CB ſetting one Foot at M, croſs the Rumb 


| | 


4s g 

the greater Chord is almoſt 22 Degrees, the Con- 
plement whereof is 68 Degrees, and ſo much » 
the Rumb from the Meridian berweeh theſe tw 
Places, which is 6 Points and about 30 Minutes 
more, whetefore St. Michaels Iſle bears from C 
Finiſtre Weſt-South-Weſt, half a Degree mort 
Weſtwardly. 


If che two Places had been both in the Latitude 
of 40 Degrees 30 Minutes, in ſame Diffe- 
rence of Longitude, to wit, 15 Degrees 29 M. 
nutes, then had the Extent LM been their Di- 
ſtance, to wit, 11 Degrees 68 Centeſms, at 2? 
Leagues to a Degree, is 233 Leagues and a hall, 


Triangle at G and H, which Extent meaſured on 


and thus we ſupply che want of the Scale of Lon 
e luppiy 


* 


e in finding the Diftece of Places that 


Faſt and Weſt, as rhoſe that are in the fame 
ade muſt need dd. * 


An Example of the [atter Proportion.” N 


lerk be required ro find the true Römb and b. 


* 
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Draw the Lines A C and CD at Right-angles, 
w for want of room I uſe the lefler Chord, 
with 60 Degrees thereof I deſcribe the Qua- 
rant HI, and prick the Radius from I to D, 
is CD the Diameter, then count both Lati- 
des from H to F and G, the neareſt Diſtance 
m F to CI, is the Co-fine of Bermuda: La- 
rude, which prick from C to E: Again, the 
areſt Diſtance from G ro Cl, is the Co-fine 
f the Lizerd's Latitude, which place from C 
§, ſo is C S the Summ of both Co-fines ; 
raw DS, and prick down 55 Degrees the Dif- 
rence of Longitude from C to V, our of the 
reateſt Equal Parts, and draw VB parallel to 
S, ſo is C B the Departure from the Meridian 
the Courſe between both Places, then making 
at one Leg of a oy led Triangle, prick 
own 17 Degrees 59 Centeſms, the Di ce of 
titude between thoſe Places our of the ſame 
qual Parts from C to L, and draw B L, which 
preſents the Courſe and Diſtance truly between 
Lizard and Bermudas, and the Extent L B 
eaſured on the ſame Equal Parts, ſhews the Di- 
nce to be 44 Degrees 31 Centeſms, which al- 
wing twenty Leagues ro a Degree, is 886 
agues” — | 


Then to find the Courſe : with 60 Degrees of 
Chords, ſetting one Foot in L, with the other 
ea Mark at V and Z, then the Extent Z Y 
lured on the Chords, ſhewerh the Rumb to 
66 Degrees 37 Minutes from the Meridian, 
bich is almoſt 6 Points, and in this Example the 
'oportien doth not err any thing from the Truth, 


Cording to Mercator Chart, whereas if you uſe 


the former Proportion by the middle Latitude, the 
Ramb would have been 67 Degrees 2 Minutes 
from the Meridian, and the Diſtance 902 

if you make CA equal ro CV, then a 
joining L A ſhould be the Courſe and Diſtance 
according to the ſame Longirudes and Latitudes 
laid down on the Plain Chart, and thereby rhe 
Courſe ſhould be 72 Degrees 17 Minures from the 
Meridian, and the Diſtance 1155 League, how- 
over when two Places are laid down true at firſt 
in their Rumb, Diſtance and Latitudes on the 
Plain Chart if you ſail home, in, or near the ſame 
Rumb, the Plain Chart will very well ſerve to 
keep the reckoning upon, and to ſail by in the 
greateſt Voyage. 

What the Nature of this Rumb Line is on the 
Globe, and how to delineate it there, and in 4 
Chart. Mr. Collins ſhews in the ſame Book, page 
55, and 64. 


RUMINANT Animals, are ſuch as chew the 
Cud ; and theſe are Quadrupeds, Hairy and Vi- 
viparous, and in general, Mr. Ray obſerves of them, 
that ſome have hollow and Horns ; others 
Deciduous ones, or ſuch as are ſhed every Year ; 
and all the Horned Ruminant Animals have four 
Stomachs. 1. The KA Myzdan of Ariſtotle ; 
the Venter Magnus, or what we call the Paunch ot 
Inward, This receives the Meat lightly chewed, 
retains it a while, and then delivers it back & gy 
into the Mouth, which is what we call the Cud, to 
be re-chewed and rendred more fit to make Chyle, 
2. The Kutgvear@®, or Reticulum, which we call 
the Honey-Comb ; from its Ingernal — bein 
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divided ſo into Cells like Hehey-Combs. 3. The | RUNCINUS, and Nencilus, in Doomſday.” 


2. which Mr. Ray thinks hath been wror 
ranflared, Omaſus ; and therefore he woul 
have it called the Echinus: This is ſy difficult to 
clear, thar our People throw ir away, and call it 
the Menifold. 4. The Rsures of Ariſtotle, by 
Gaze called the Abomaſus. The Stomach in Calves 
is that which contains the Acid Ferment, which 
we call the Runnet, and is uſed to coagulate Milk 
into Cheeſe. 


Alſo all Horned Ruminant Animals want the 
Dentes Primores, or broad Teeth in the 


Upper 
Theſe Kind of Animals have alſo = 


aw. 
Kong of Far which we call Suet ; Sebum, Ereaf, 
which is much harder and firmer, arid leſs liquifi- 
able in them, than the Adeps of other Animals. 


* 


= 


is uſed for a Load-Horle, Sumprer-Herke, or ( 
Hotſe: This Kind of Horſe, Chaxce7, in his x, 
man's-Tale, calls a * N 
RURAL- Dean. There were formerly in 4 
Church, Arch-Presbyters, as well as Areb-Dtacm 
were called Rurel-Deans. Out U. 
Kill divided into Deanties, ang | 
who under the Biſhop and Arch-Deacon, had d 
culiar Care and Inſpection ef the Clergy , 
— of ſuch a Diſtrict as is now called a Beans 
was the Rura/-Dean, He had Power to viſt » 
to hear Cauſes, they had a Seal of their Os; 
bur were removeable at pleaſure, bur jointly 
the Biſnop and Arch-Deacon. The Keſt of | 
Clergy within the Deanry were called the ky 
Dean's Chapter, | 
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C or Sacha, or as ſome write it, Saccha and 
Saucha (according to Minſhew) was anciently a 
alty or Privilege rouching Plea, or 

of Treſpaſſes of Men within a Mannor : The 
an word, Sac, fignifying as much as Cauſa in 
tin (whence our Engliſh Sage; for whoſe ſake, 
but in the Laws of Edward the Confeſſor, it 
id, Sacha eſt quod fi quilibet aliquem nominatim, 
aliquo calumniatus fuerit & ille negaverit, foriſ- 
aura Probationis vel Negationss(ſi evenerit ) ſua erit. 
om ſome old Manuſcripts, ir appears alſo that 
4 was a Liberty of Holding Pleas, and Impo- 
g Muldts and Foreitures on Tranſgreſſors in the 
purt of any Lordſhip or Mannor ; though Rl, 
d ſome others will have Sac to ſigniſie the For- 
rure it ſelf, 3 

SACCUS cum Brochia, was ariciently a Ser- 
e or Tenure of finding a Sack and Broach for 
King for the uſe of his Army. Bracton, lib. 2. 
act. 1. c. 6. | 

SACK of ol is a determinate Quantity, con- 
ining juſt 26 Stone, and every Stone is fourteen 
punds, by 14 E. 3. Stat. 1. c. 2. But in Scot- 
nd a Sack is 24 Stone, and each Stone contains 
þ Pounds. 

SAFE CmduF, is a Security given by the Sove- 
ign _ os _ Seal of the Kingdom to 
y Ferſon, for his quiet coming into, or 
ut of the Realm. 2 «cf 
SAFE Pledge, is a — given for a Man's 
p ce at a Day aſſigned. 5 
AGIBARO, or perbaps Sachbaro, anciently 
pnified the ſame as Fuſticiarius, from Sac cauſa : 
o that Sac-baro is as much as the Cauſe-bearer, or 
Man that hears Cauſes. 


SAILS and Sailing of a Ship. In order to eom- 
pute the Force of the Warer againſt a Ships Rud- 
der, Stem or Side; or the force of the Wind a- 
— her Sails, a late Author, whoſe Book is 
rinted at Paris by the French King's expreſs Com- 
mand, and called the Theory of che Handling or 
Working of Ships at Sea, and lately Engliſhed, pro- 
ceeds on this Foundation; 1. He conſiders all 
d Bodies, as the Air or Water, &c. as bei 
compoſed of little Bodies or Particles, whi 
when they act upon, or move againſt any Surface, 
do all move parallel one to another, or ſtrike a- 
gainſt the Surface after the ſame manner. 2. He 
confiders that the Motion of any Body, with re- 
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[gard to a Surface on which it is to ſtrike, mult be 


after one of theſe three ways, either Perpendicular, 
Parallel or Oblique. In the firft Caſe, let the Line 
DC, in Fig. 1, — a Plain and let 
the Line 4B be 7 to it, deſcribing 
the direct Impulſe of che Body 4 upon it; tis 
plain here that the Body 4 ftrikes upon it with all 
its force, and this Force may be called Abſolute, 
and may be expreſſed by the Line 4 B, which the 
moving Body 4 deſcribes: And this Abſolute 
Force will be greater or leſs, accgtding as the Body 
A moves ſwifter or ſlower. (3.) If the Motion of 
the Body à be Parallel to the Surface DC, then 


—— the Line of Motion 4b will not affect che 
Surface ar all, becauſe it is no way oppoſet/ro it; 


nor can the moving Body ſtrike upon it, or touch 
it. 4.) If the Line of Motion 4 D be Oblique to 
the Surface DC; ſo that the Angle of Incidence 
be ADC. then the Motion of the Body in the 
Line 4 b, may be reſolved into two Forces, viz. 
into AE, or DB, and into AB; (See Compoſition 
of Motion.) But the Direction or Line of Moti- 
on AE, being Parallel to the Surface DC, cannot 
_ it at all; —.— the whole _— of. the 

A, in that Oblique manner of Striking on 
the urface, will be expounded by the Perpendi- 
cular Line AB. And if D A be made the Rading 


paſſing | of a Circle, whoſe Centre. is at D, BA will be 


the Sine of the Angle of Incidence ADC, and 
conſequently, you may conclude that the Force of 
a Particle of Air or Water, as 4, ſtriking — 
the Surface D C, which may repreſent either a 
Sail, or the Rudder of a Ship, in the Oblique Di- 
rection 4 D, will be to the Perpendicular Force 
there, as BA is to DA: : that is, as tbe Sine of 
the Angle of Incidence is to Radius. And ſince what 
is thus true of one Particle ſingiyj conſidered, will 
be true of all the Particles of any Fluid Body 
— it will 2 —5 an force 2 the 

or Water falling Perpendicularly upon a Sail or 
the Rudder, to the force of the ſame in any Ob- 
lique Impi „will be as the Square of the 
Radius, to the Square of the Sine of the Angle of 
Incidence: And conſequently, that all Oblique 
Forces of the Wind againſt the Sails, or of the 
Water againſt the Rudder, will be to one another 
as the Squares of the Sims f the Angles of Incidence. 
Here is no regard ha the differenc Degrees of 


Velocity, with which the Wind or Water may 
impinge againſt the Sail or Rudder ; but only of 


the Pofeionof the Surface ſo ſtruck, with regard to 
the Impinging Force: But when that Matter is 
conũdered, it will be found that the different For- 
ces then will be as the Squares of the Velocities of the 
moving Air or Water : That is, that a Wind that 
blowsthrice as ſtrong, or moves thrice as ſwift as 
another, will have nine times the force upon the 
Sail. And it being alſo, ſaith he, indifferent, whe- 
ther you conſider the Motion of a Solid in a Flu- 
id, whoſe Particles are atreſt, or of thoſe Parti- 
— — all — 2 — is + 
4 eciprocal being always 

ſame : So that if a Solid be moved with different 
Velocities in the ſame Fluid Matter (as — 
Water) the — Woh ill re- 
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Proportion to the ſaid Difficulty of dividing the 
' ſhe finds in — thro' the Water ſide ways, be to 


or Lee-way of a Ship, and the 


Sai. That is, let the Sail be in the Poſition BC, 
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Ute To Thar Water, will bein the fame Proper- 
— the Squares of the Veloejties of that Bo- 
dy. » 
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Let H M repreſent a Ship, C O the Poſition of the 
Sail, AB the Courſe of tes Wind blowing to- 
wards B. Draw 2 to the Sail 
DC, and GK P i ro the Line of the 
Keel produced HMK. ; 

By what he hath ſaid above, the Sail C D will 
bedriven by the Wind AB, according to the Di- 
rection of the Line BG: So that if ſhe could di- 
vide the Water — — with the ſame Facility, 
as ſhe doth with her „che Ship would go di- 
tectly to the Point G, along che Line B G. And if 
HK repreſent her direct Courſe, the would have 
got forward the dogs BK, on. 2 — 
would have gone the Quantity t as 

— greater than her Breadth, ſo ſhe 
will divide the Water, or make her way in it 
much more difficultly with her Side, than with her 
Head or Stem; on which account, ſhe will not 
run ſideways ſo far as K G, but fall ſhort of it in 


Water with her Side: Thar is, if the Reſiſtance 


thar of lengthwiſe, ſuppoſe as 10 to 1, 
then will nor the Shi 


fideways above a 1oth 
of the Line GK. —— if K G can be 
Bund ro GL, in the Ratio of the Reſiſtance of 
the Side to that of the Stem, and the Line B L be 
drawn, the Ship will go to the Point L, along the 
Line BL, in the ſame time as it would have gone 
to G, if it could have divided rhe Water every 
way equally. This Part XL is called the Drift, 
Angle K BL is her. 

of Lee-way ; as the Angle A BK, expreſ- 
ſes how near the Wind ſhe lies. [Now from 
hence it follows, ſaith our Author, That if we 


* 


could but find the Ratio between theſe two Reſi- | b 


ances of a Ships dividing the Water ſidewiſe 
and lengrhwiſe, we might determine the Line of 
a Ships true way.] But as this is very difficult to 
be done, from the knowledge of a Ships Figure 
and Proportions, ſo he gives another Method, 
whereby he ſaich, it may be effected, as you may 
find in Art. 2. of Chap. 2. 

After this he undertakes to demonſtrate in Art. 
3. of Chap. 4. That the beſt Poſition or Situati- 
on of a Ship, ſo that ſhe may make the beſt Lee- 
way, but go to Wind ward as much as is poſſible, 
is this: Let the Sail have what Situation it will, 
the Ship mutt always be in a Line biſſecting the Com- 
plement of the Winds Angle of Incidence upon the 


MS a 


turned into Salt, unleſs by the mixture of ſo my 


the Angle of the Winds Incidence on the x 
ABC, therefore its Complement will be Ch 
then muſt the Ship be put into the Poſition zj 
* - in rhe Line BK, biſlecting the Ay 


And that, the Angle which the Sai] 
make with the Wind or the Angle A B C, ogy 
be but of 24 Degrees. That being the moſt ad 
tageous Situation to go ro Windward the 1 
that is pofſible, and in order to bring this to þ 
in Practice, he directs to put Marks to the ge 
Braces and Bowlines of the lower Sails, to kn 
when they are in their beſt Situation; and th 
evenin the Night, when the Marks of 2a Brace, 
of a Sheer ſhall come to the Cleat, one tay 
pretty well aſſured that the Sail Trims well. 

LT, Sir JJ. Newton ſhe ws that Salt is « 
pounded of a dry Earth, and an Aqueous Acid joy 
ed together by Attraction, and that Earth can! 


of an Acid, as may make it capable of a Diſſan 
on in Water. And as it is — to the Forte 
Gravity, that the Sea flows round the more dei 
and ponderous Globe of the Earth, ſo will 
Principle of Attraction (ſee that word) occafi 
that the Aqueous Acid may flow round the men 
compact Terreſtrial Particles, and ſo compoſe th 
Particle of Salt. For by no other way (faith k 
can we account for Acid, being in place ofa M: 
between Earth and common Water, in order tore 
der Salt diſſolvable in the latter. And as in tl 
great Terraqueous Globe, rhe moſt Denſe Boda 
will by their Gravity ſubſide in Water, and do i- 
ways tend towards the Centre of the Globe, ſou 
the Particles of Salt, the moſt Denſe Matter i. 
ways endeavours to get to the Centre of the Pu 
ticle. So that a Particle of Salt is a kind of Cl: 
os, denſe, hard, dry, and Earthy ar the Cem 
ut rare, moiſt, ſoft, and watery at the Surface 
And hence it appears, Salts are of ſo durable an 
laſting a nature as they are; for they can ſcarce it 
deſtroy d, unleſs the Aqueous Parts be itt 
drawn off by a great force, or by Purreſa&tio 
and a moderate Heat, permitted to get down im 
the Occult Meatus, or Pores of rhe Central 
Parts, and at laſt diffolve them by cutting the 
into ſmall pieces. | 
If Salt in a ſmall quantity be diſſolved in a gi 
dealof Water, the Saline Particles, rho' ſpec 
cally heavier, will not ſubſide, bur diffuſe tht- 
ſelves equally throughout all the Water. and 7& 
der ir equally Salt in all places; which ſeem 
ſhew that the Parts of the Salt do mutually 11% 
one from another, and endeavour to expand 


- A 
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my we 


the Wind blowing from Aro B, and conſequently | 


ſelves all manner of ways, and to part and 22 


* 
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| as the [pace will permit: And this En- they take off juſt upon the boiling of che Pans, o- 
n the (lf — * have ſome kind of  Repel- therwiſe it boils in and ſpoils the Sale The older 
be Ch Firce, by whichthey fly from one another, ar | che Blood is the better, cereris paribus, when the 
ſition 34 . leaſt are more ſtronply attratted by the Parts of | Liquor boils roo faſt, they don't put in any Blood, 
the Ar ater, than by one another. For as all Bo- but allay it with Brine that hach been "we A boil- 
— in Wag, which do [4 tate leſs to- ed, and drain d from its Salt. Crude Brine, they 
ads the Earths Centre than the Parts of che Wa- * will diminiſh their Salt; —_ ſay, the 

, ſo all the Particles of Salt which ſwim in | Ale ſervesto harden the Corn of the Salt. 


* 
of Salt than they are by the Water it ſelf, muſt 
ceflarily recede from 
place ro the Water, 


ted, * 
hen a Liquor impregnated with ; 
U 2 ſo far abs ad... by Heat, that a Pelli- 
 Cuticle, or little Skin rs upon its Sur- 
+ if then it be ſer to cool, the Salt will ſhoot in- 
o Cheyſtals, which will be of ſome regular 'Fi- 
me: From whence it appears, that the Saline 
Þ.-ticles before their Concretion, were placed in 
he Liquor in ſome certain Order, and ar equal Di- 
ances or Intervals; and conſequently that they 
id aft one upon another by /me kind of Force, 
hich is equal at equal Intervals, and unequal at un- 
nal Diſtances, For the Suppoſition of ſome ſuch 
ſorce will occaſion their being N every 
here into ſuch Orders ; bur out it they 
ould ramble about and be diſperſed, perfectly ir- 
egularly inthe Fluid. W 
In the French Memoirs of the Academy of Sei- 
nces for the Year 1699, there is a Method, 


* L 


ay ic, Homberg, of finding the exact quantity of 
* olatile Acid Salt rhat any Liquor contains. 
1s Salt ar Nant- 


(2) Their way of making 
webe in Cheſhire, is . th Mr. R) The 
Salr-fpring, or as they call it the Brine-pit is near 
he River, and is fo plentiful, that were all the 
Vater boiled our that it will afford, it is thought ir 
ould yield Salt enough for all England. 
The Brine · pits belong not all to one Lord ; but 
ome have one Lead-walling ſome two, three, 
four, Sc. A Lead-walling, is the Brine of 24 
Hours boiling for one Houſe: | 

Two hundred and ſixteen Lead-wallings, or 
thereabours, belong to all the Owners of the Pits. 
No Tradeſman, Batchelor 
Rent more than 18 Lead-wallings. 

They have 4 Sworn Officers choſen Annually, 
which they call Occupiers of 1Valling; whoſe Du. 
ty it is to ſee equal Dealing berween Lord and 
Tenant, and all Perſons concerned, ro appoint 
how many Houſes ſhall werk at a time (which is 
I2 at moſt) to appoint a Crier (when Salt is ro be 
made ;) ro make Proclamation lo, that all Parties 
concerned may put to their Fires ar the ſame time, 
and ſo alſo when they ſhall ceaſe ; which is ar a 
determinate Hour: And he chat doth 
off then hath his Salt ſpoiled, by throwing Dirt, 

Cc, Into it. 8 

In the Town are about 30 Houſes, and every 
Houſe hath 4 Pans, which the Officers are to ſee 
muſt be all exactly of the ſame Meaſure. 

The Salt Water taken our of the Brine-pir, in 
boiling 2 Hours4, will be Evaporated, and boiled 
up into Salt. 

When the Liquor is more than lake-warm, _ 
take Strong-ale, Bullock's-blood, an Egg-ſbell full, 
the White of one Egg, and of Ale a Pint: This 

ture is put into a Pan of 24 Gallons, or there- 
abouts 3 the Whites of Eggs, and che Blood ſerve 
'2 Clarifie the Brine, by raiſing the Scum; which 


Salt, hath its 


or Widower, can 


not leave | beg 


ter one hours boiling, the Brine will begin to 
Corn, or Granulate. Then they takea ſmall quan- 
tity of clear Ale, of which they ſprinkle about an 
Egg-ſhell full into the Pan, bur if you * in too 
much Ale, it will make the Liquor boil over the 
Pan ; à little while before they put in the laſt Ale, 
they cauſe the Pan to boil as faſt as they can; but 
after that very gently, till the Salt be almoſt dry. 
For they do not Evaporate quite, ad ficcitatem, 
but leave 2, 3, or 4 Qhparts of Brine in the Pan, 
left the Salt ſhould burn, and ſtick to its ſides. 

The Brine thus ſufficiently - Boiled and Eva 
rated, they take out the Salt and pour it into 
nical Baskets (which call Barrows) and in 
them let the Water drain from it an hour, more or 
leſs, and then ſer it to dry in the Hot-houſe be- 
hind the Furnace. | | 57 | 

8 — 0 containing 6 Pecks, is ſold there for 

Out of 2 Pan of 48 Gallons they expect 7 Pecks 
of Salt, Wincheſter Meaſure, . 

The Houſe in which the Salt is boiled, they call 
the Hyche-houſe; the Veſſel whereinto the Brine is 
by Troughs conveyed from the Brine- pit, is cal- 
led the Ship. is raiſed our of the Pit = Pon 
Between the Furnace and the Chimney-tunnele, 
which convey the Smoak, is their Hor-hoyſe, where 
they ſet their Salt to dry; along the Floor where- 
of run 2 Funnels from the Furnaces, almoſt Paral- 
lel to the Horizon, and then they ariſe Perpendi- 
cularly ; intheſerhe Flame and Smoak running a- 
long the Furnaces, heat the Room by the 


way. | 

At Droitwyche in Wireeſterſhire, the Salt is boi- 
led in ſhallow Leaden-pans. 

They firſt put in the Salt-water out of the 

irs, - and then after an hours boiling they 

oy the Pan with the Water chat drain from the 
Salt fer to dry in the Barrows, and after a ſecond 
hours boiling, they fill up the Pans again with the 
ſame. In five hours boiling the Pan grows dry, 
and then they rake out the | 

In -24 hours they boil our 5 Pans, and then 
draw out the Aſhes; after which they put in the 
White of an Egg ro make the Scum ariſe (which 
is partly Duſt and Aſhes, falling into the Pan when 
they are taking out the Aſhes,) The Scum they 
take off witha Scummer, and after 4 hours they 
in to take out the Salt, and once in 24 hours 
they take out a Cake which ſticks to the bottom 
of the Pan, and which they call Clod-Salt, o- 
therwiſe the Pan would melt. They uſe there nei- 
ther Blood nor Ale, and the Salt made there is ex- 
traordinary ſine and white. 715 6 

In Lancaſhire they make Salt of Sea-Sand, thus; 
They yo off in dry Summer- weather, the upper 
part of the Sand in the Flats and Waſhes (which 
are cover'd at Full-Sea, and bare when the Tide is 
out) and * up on great heaps. | 

Of this Sand they put into Treughs, bored 
with holes at the bottom, a ſufficienr — pres 
then pouring Water upon ic, they make a Lee or 
Lixivium, and the Water draining thro the Sand, 


1A2 carries 


" 


— 
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carries the — with it down into Vere iplaced 8 | on 
underneach. As long as this Liquor is ſtrong e- raid at the Feaſt df St. Marcin, by the Servil 7! 
noughto bear an Egg, they keep pouring more | nants to their Lord, by way 

n the Sand in the Troughs, but as | the Service of carrying their Lord's Salt from My, 


ſe h begi fink, rhey caſt the Sand | ket to his Lqrder. 
wt of che Tron, -0u0 / from the | SALVACGE-Monc, is a Recompence all; 


Water ſtill u 
out of the Troughs, and put in new 


Heap. 


boil in Leaden-pans, wherein (as ab 
ter Evaporating, leaves the Salt behind. 
At Newcaſtle, Preſton- 
haven in Cumberland, 
Salr in great 
the Sea-water, in the Operation 
uſe of Oxes Blood, as at Nantwyche. | 


From Dr. Fackſmn's Account of the Salt-works | leged by the Prince for the 

and Springs in — in the Philoſophical Tranſ- 12 * were Capital Offenders: Our ancim 
I find that now they have changed their 6 | Kings of England, 
Leadempans into 4 Iron ones, ſomething better 
than Yard ſquare, and about 6 Inches deep ; which 
are ſet. upon Iron-bars, and made up on all fides | red the 
very.cloſe, to hinder the Flame or Smoak to break | time, if any Layman Expelled them he wasExcq, 
thro, with Clay and Bricks. Their Fewel is Sf. municated, and a Clerk was made 11 1 N 
fordſpire Pit- coal. They never cover their Pans | Bus after 40 days, no Man might relieve he 
at all, during the whole time of boilin and | Of theſe there were many, in England, and d 
batch, more famous than the reſt, at St. John's at Beven 


Steam, | How theſe were raken away by degrees, you ma 


ations, 


their Houſes are like Barns, open up tothe 
with a Louvre-hole or two to carry off the 


which is ſo great, that probably it would warp | find by reading 
—_ a c ruſt yore, 5 no . covering | 8. 7. 3 2 — 8. 15. 
would laſt long; w iles wo no one 32, 3. E. 6. 10. 5 
yet hath tried A | I SAND-bagz, in Fortification, are Bags holdin 
F ſuch Salt as is ſhed and ſcat- | about a Cubick Foot of Sand or Earth: They a 


The Sweepings o 


ter d abourontheFloor, takes up with it a good | 1 
deal of Dirt, and is called Grey- Salt. This ſells | is beaten down; they are of uſe when the Groug 


Dirr, ] | 
but at half the Price of white Salt, and is only | is Rocky, and. affords no Earth to carry on ther 
uſed: by the Poor to Salt Cheeſe, Bacon, &c. — Approaches; becauſe they can be eaſily brougy 


by 
Salt de of the worſt Salt, when yet wet- on and off at pleaſure : 
— : 8 with | theſe which hola half what the former do, whid 


tiſh from the Pans, 'tis molded and made up 

into | are placed upon the upper Talus of the Paraper, u 
ps are | cover thoſe which are behind, and who fire thr 
only uſed in Pigeon houſes. But Loaves of Sale | the Embraſures, or Intervals that are betwee 


ſome Cummin-ſeed and Aſhes, and fo bak 
Lumps at the Mouths of their Ovens ; they 


are the fineſt of all for Table uſe. 


At Droirwyche in Worceſterſhire, they uſeno Blood, 


bur only Whites of Eggs ſa quarter 0,008 3 on 


toa Gallon of Brine) ro 


to Granulate ir, they uſe no Ale, nor any thing elle ; 
this Salt is much 'whiter and better the Che- 
ſhire Salt, and a Winebeſter Buſhel of it weighs 


halfa hundred Weight. 


The way of making Bay-Salt in France, is 
deſcribed in Philoſophical Tranſactions, N. 5 1. with 
Figures. The Water is let in from the Sea into a 
le, and then into a third, 
which is called the Mariſp. In theſe Beds or Ma- 
r3ſhes the Water is not above an Inch and half 

each Bed of the Mariſhis 15 Foot long, 
and 14 Broad, When it rains much on- any day, 
no Salt canbe made in or 4 days after, and then 
-water from 
coming into the Mariſhes, But if it rain for 5 or 
6days, they are neceſſitated to empty all the Water 
out of the Beds by a peculiar Channel, which can- 


firſt and ſecond 


they have Stops to hinder the 


not be ed but at Low - water. 
The eſt Years make the moſt Salt, and in 


the hotreſt part of Summer, Salr is made in France, 
even in the Night: Leſs Salt is made in Calm 
than in Windy Weather, and the Feſt and Noteh- 
wel Winds are beſt for that Purpoſe. The People 
draw the Salt every-day, and each day more than 
an hundred Pound weight. | 


This Water th im regnated with Salt, they | by that Ship, that , ſaves or reſc 
— ve) the Wa- was let upon or taken by the Enemy, or by f 


in Scotland, White-| SALUTE, SALUS, was a Coin of Gu 
id other Places, they make | Stampr by K. Hemp 5. in France, after his Cy 


by Boiling and Evaporati ueſts there, it 
q : — —_ ory quarter 


SALT-SILVER, was one Penny, forme 


Commutation, x 


| byzhe Civil La, in lieu of all Damages fuſing 
another whiz 


on it the Arms of England u 


ANCTU Ray was formerly a Place Pri 
rd of Ma 


prot Traytors, Murderers, &c. if within 0 
ys acknowledged their Fault, and ſbny 
themſelves ro Baniſhment : during ty 


the Statutes of 26 H. 8. 13. 28 j 
I E. 6. 1 5 2 E. 6. 2. * 


uſed for raiſing Parapets in haſt, or to repair why 


are a fort d 


' SAP, in Fortification, is digging deep unde 
the Earth, in order ropaſs under the Glacis, and to 
a way to come under cover to the Paſſage of 
the Moat. When they are got near the foot di 
the Glacis, the Trench is carried on directly for- 
wards, the Workmen covering themſelves as wel 
as they can, with Blinds, Wool-packs, Sand bagi, and 
Mantelers upon Wheels: When they are got to 
the foot of the Glacis, they make Epaulments, ot 
Traverſes on each fide to lodge a good Body of Men 
The Sap is made 5 or 6 Fathom from the Saliant 
2 of the Glacis, where the Men are only co- 
ver d fideways ; wherefore they lay Planks over- 
head with Hurdles and Earth above them. When Bl gu 
they have forced the Enemy to quit the Coverd che 
Way, the Pioneers make immediately a Lodg- WW ce; 
ment, and cover themſelves as well as they ca" lite 
from the Fire of the oppoſite Baſtion. car 
SAP:JETA, in Architecture, is the Board over Will exc 
the top of a Window, and placed Parallel, and gd. 


_ | from the French Journ 


2 to the Window board at the bottom. 7.3 
ARPLER, otherwiſe called a Pocket, is à half , 
Sack of Wooll, a Sack is 80 Tod, a Tod 2 Stone, BY the 
anda Stone 14 Pounds. This in Scat land is called Bl ny, 
Serpliath, and contains 80 Stone. . 
SATURN, in the Leip/ick, Acts for Septen, Bi | 
1684. there is a new Syſtem of the Phanomen® Bl ut 
of Saturn and his Ring, by Mr. Galler, and talen : 

of June, 1684. 1 Hat 


Saliant 
nly co- 


* 


on 
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ervations, that Saturn, like ine 'other Planers, 
--. but the conttary ſeems to. be the Caſe. For in 
5 rand the Earth, which do turn round their 
Ae, the Equatorial Diamerers kch Ang E 
Polarones, of 3 but no ſuch thing ba 

n found in Saturn. On 
ach Surface of the Ring of Saturn ſeems to 
be plain and ſmooth, without any ſuch Mou - 
nous Inequalities, as the Earths | ny | 
Moons hach; becauſe it is not viſible, rho' Illy-' 
minated by the Sun, bur ape 4 hen the Eye is e. 
lerated ſome few Degrees above its Plane. Tit 
either Fluid therefore like Water, or Polite, like 
Ice or Glaſs. If it be a Fluid, it moves ro 
Saturn with a Circular Motion 3 Pur if ir be of 4 
Solid Subſtance, it is not yet det „ W 
ther it move round che Planet or not. And ſince 
the Figure of Saturns — is exactly 2 it 
muſt have no Linea Apſidum, ijor any Progreſſian 
of it : But becauſe the P ang of the . hath 4 
large Elevation above the Plane of the Ecliptick, 
viz, making with it an Angle of 31 Degrees, the 
Nodes will recede, but a very lowly, according 
to the manner of 0 r Planets. en 

SATELLITES. Dr. Gregem, in his Excellent 
Aſtronomy, bath demonſtrared, that if a Satellite 
deſcribe an Eliptick Orbit round a Planer, placed 
in one of the Foci, of that jet el. rhe greater 
Axis, or the Line of the Apſes will with an Angu- 
lar Motion twice advance forwards, viz. in the 2 
Syꝛygies and twice recede backward, viz. when in 

rature to the "TY . 

And chat this Force of Pro is near twice 
25 great as that of che Receſs, and therefore che 
Line of the Apſes in every Revolution of the Sa- 
telle, will advance more forward than it recedes 
backward; and that by the Exceſs of this Progreſ- 
ſion, the Apſes will move in Conſe quent ia. bp 2.98. 

If a Satellite move round a Planet in an Eco 
trick Orbit, che Eccentricity will be twice changed 
in every Revolution, and in each Revolution will 
be greateſt, when the Satellite is in the Syzygies 
with the Sun, and leaft when it is in the Quadra - 
ures ; and will be continually encreaſing from the 
Quadratures to the Syzygies, and decreafing from 
the Syzygies to the — 5 302. 

If a Narellice revolve round a Planer in an Or- 
bit, whoſe Plane is inclined to the Plane of the Or- 
bir of the Planet round the Sun, then will the Line 
of the Nodes move in antecedent ia, with an unequal 
Angular Motion; ſwifteſt when the Nodes are in 
Quadrature to the Sun, after this flower, and ar 
laſt when che Nodes are in the Ide will be 
quite at reſt, In the intermediate Places between 
the Quadratures and Sy zygies, che Nodes will re- 
cede ſlower; and in every Revolution of the Satel- 
lie, will either be Retrograde or Stationary, be 
carried backward; or move in Antecedentia, and in 
each Revolution will recede faſteſt, all things con- 
idered, when, che Satellite is in the Syzygies, 


7.204. 


The Inclination alſo of the Plane of che Orbit of 
—— to * * — _ be — 
7 changing, Wi greateſt when, 
Nodes are in che Syzygies with the Sun, and 
leaſt ceteris paribus when they are in the Quadra- 


—_— 307. , of 
all che Inequalities in the Motions of. the 


which have Satellites, revolves round his own, Ax-| 


e, and the 


he · | and Tongue in the middle to draw the upper ends 
— 


| 


duellites will be a little greater when they are in 


or 
deſign d to denote the Con 


"Te doth not appear by any, Aﬀtonomical Ob-, Coafanstion wich the Sun, dun when they arc 


o ation to him, p. 310. . 
SAW, an Iuſtrument very well known in the 
eneral, a well as its uſe. But they reckon theſe 
everal ſorts of 'Saws. 1. Ibe Pir-ſaw, which is 
uſed 20,908 — — —.— off 
rungs, / or Batrens any piece 

of Timber. Matter to be Sawed 24. 
times lain oper a Pit, and ſomerimes cam great 
r 
Joyners, to cut eces of as tlie 
Hand 9 w will not notch thro'; Tis drawn 


by rwo Ms 
in order to be cut. 3. The Hand- Su, which is 
E — | —— — 
„ Ibe FramedSaw;: or Bow- Sum, is i 
with Cheeks made to it, and with a 


of the Cheeks cloſer together, that at ends 
maybe farther aſunder, and ſo ſtrain ti Saw the 
ſtraighter- 5. The Tennon-Saw, Which is AHhin Saw 
with a Back to it, to keep. it from bendingl G. ¶ be- 
Compaſs-Faw, which is deſi gu d to cut a Reund, or a 
ny Compaſs-· kerf; w re its Edge muſt be made 
— and the Back thin, and the Blade harrow, 
that the Back =; a wide Kerf to turn in, 
and ſo the ęaſier follow the Edge. 
SCALES Proportional : ſee ProportionntGcales. 
SCALE of ;Mujick, tho we find mention of. ſe- 
veral 4 Cory Ga Mufick among the Greeks, yet'] 
rather think chem to be Leaprin-a ſingle part, than 
Concords in Compoſition. "The Diſtances:talk'd of A- 
mong che Greeks, are the 1. - or Second} th 
ale. or third, the a. eee ge Or fourth, the n 
and alas or eighth: But if theſe were 
cords, . they were in the 
wrong to place the fourth and more fo I 
the ſecond among them : Or if ſachavere admit- 
ted, tis a wonder chat the ſixth, which is known 
to be à Concord, waslre But if theꝝ were uſed 
to ſhew: the Diſtances, by which a Voiceway riſe 
or fall, it is no wonder that they left out the Hal 
and /epenth (being Di not to be/iuſed with- 
our better ] ut and Defign than thoſe Times 
would admit of) and made mention of the reft, as 
being common in Muck 
. The Scale of the Gredks,  conſi- 
ſted bur of fifteen-Notet, or the Diſtdhces of two 
Q Wes, VZ. The firſt from their MAC 8 
(which iI ſuppoſe was the Key of their Muſick,) 
to their a, and the; ſecond from their 1 or 
LES rn nes Sore 
ote, by w uppole chey deſigned on 
utmoſt — of a ſingle Natural Voice. 
And their Seven Moods, ſo much talk d of, were 
no more than the ſeven different Methods of al- 


tering their Tunes, by Flats and Sharps, placed at 
the beginning of a Leſſon; which therefore 
called c d wire. es the iNames 


their Notes in the upper Octave, have no 
with the Names in the other; whereas in Gu 
Aretinus his Scale of 20 Notes (tho out Modern 
Compoſers in many Parts often exceed the Scp/e,borh 
above and below) and the Notes in every Octave 
begin wich the ſame Letter; that we may thereby 
more readily compute the Concord and Diſcordi. 

SCARAGE, 2 otherwiſe called Eſebe- 
rage, Shewage and Scheawing; and in a Charter of 
H. 2. to Canterbury, tis written Scewinga ; was for- 
merly a kind of Toll or Cuſtom, exacted by Her 


— placed om Truſfes, 


5 
— _ 


CC ͤ 


| 
| 


ted where the Diaphenous Plane cuts the Optick Py- 
Surface. And | which teaches usto cut or take away all that j ſuperfu 


not do this, they were obliged to pay a ſmall Com- 


way of Painting in Freſco, by preparing of a black 


2 E441 p ry 


+} 


— 


"SCR 5 


— 


"SEC 


Wares, /hewed or offered to Sale within their Ple-¶ for Shadows: This kind of Work is laſting, hu 
cincts. This is now Prohibited by Stature, 19 H. being very rough, is unpleaſant to the fight. Tun 
7. c. 8. But the Ciry of London doth ſtill retain] aſed in Rome by Pelidoro de Catavagie. * 
the Cuſtom. Cowel's Interpreter, The Officer that SCRIBING; when the Joyners would  , 


Collected this Toll, was called the Scabaldue, 
SCALA, Wilkam I. appointed the Arme, which 
before him had been uſual 


y anſwered in Victuals, Compaſſes to the greateſt diſtance, any where h. 


— —— 


piece of Board, Ac. to an irregular Surface, 
other irregular Plece; They open their iff 1,0 


to be converted into Money numbred, and directed | rween. the 2 Boards, &c. and then carrying dn 
the whole in every County to be charged on the] Leg along all the irregular Indentings, &c. © ore 
Sheriff, who brdughr. it into. the Exchequer 3 the other Leg moving Parallel to it, deſerity 
adding, char the Sheriff ſhould make the Payment, | that irregular Figure on the other Board; whiz 


ad Scalam, i. e- as Gervaſe of Tilbury $ it, in that manner cut will fir and joyn. 


he ſhould pay. 6 Pence: over 'in every Pound to 


male up the full Weight, and nearly che Intrin- King by Military Service, were either bound tot 
ten 


fick Value. And this was agreed on, u an cake 


| way to remedy the defective Weight of Money, default of ſuch Service, to pay a Scutage or Com 


and to avoid the trouble of weighing all Money 


which was into the Exchequer, | 


| SCALENOUS Cones.” See Cone. | 
SCEPPE, an old Word, omitted in our Gloſſa- 

ries, gnifying a B L A 1. "6 
S0 3RAPHICK Prajectian, or Perſpe- 


Rive, is the Tranſcription of ay given dw vice, 
| P. 


tick Pyramid at a proper diſtance : For in 
Projection 


Ray, go. (z.) The Eye of che Spectator, and 3 
the Plane Table, er Diaphanum, which interſects 
Rays, ſome where the Object and the 

ye: And the Repreſentaxion or Appearance of 
the Object in that Plane, is the Projektion or Per- 
ſpective of the Object. This Plane is always ſup- 
poſed to be * with the Horizon. 
And from hence it will follow, that (1.) A Point 
will be projected there in the Diaphanous Plane, 


| where the Gptick Ray cuts it. (2.) That Right 


Line will be projected where the Optick Triangle 
— 2 — 40 mutually Interſect each other. 
3. That a Plane or Superficies will be repreſen- 


ramid of Rays coming from that 
that Repreſentation of it called 4 
| ſometimes 


Sc . | , 
formerly ſome Cuſtomary Tenants were obliged 
the —8 


to pen up their Cattle ar Night in 
Yard of their Lord, for the benefit of their Dung 
or Scearn, as is the Saxon Word. And if they did 


; which therefore was called by this 

name of Scbarn-· penm, that is, Muck-penny, or Dung- 

nny. . 913.40 
- SCHEAME, or Skeen, in Architecture, is the 
Workmens word for the middle part of an Ellip- 
ical Arch. | | 

SCHIRE-MOTE, was anciently a Solemn 
Meeting of all the free Tenants and Knights in a- 
ny. County, to do Fealty to the King, and Hlect an 
Annual Sheriff. See Folk-mote. 

SCHIRE-WYTE, was an Annual Tax or Impo- 
ſirion, — the Sheriff of any County or Shire, 
for holding the Aſſizes or County-Courts. 


SCRATCH-work, in Iralian, Sgrafitti, was a 
Ground, on which was placed a white Plaſter ; 


and this White being taken off with an Iron Bod- 
Kin, the Black appearsthro! the Holes, and ſerves 


u Yector are 


' SCUTAGE, all Tenants who held from 
Perſonally in Wars and Expeditions, orf 


fition in Money, which was Levied on every 4 
tum Militare, or Knights Fee, and the Proportion 
Parts for the King's Uſe, And the Barons a 
Knights, which then on a Scutage to the Kin 
had a Power to Levy the ſame Tax on thoſe I. 
nants who held from them in Military $s 
SCUTAGIO habends, was a Writ chat lay fort 
King, or other Lord, againſt the Tenant that he 
by R 1 to ſerve by himſelf, or elle 
ſend a ſufficient Man inhisPlace. 

SCULPTURE, may be diſtinguiſhed into th 
ſeveral Arts, each of which hath irs Specifick D 
ference. For (ſaith Mr. Evelin in his Hiſtory 6 
Chal cography ) beſides Sculptura, as it relates to Chu 
copraphy, there is both Sculptura and Ce/atur, 
both which, according to Quintilian, differ fra 
theft, with reſpect ro the Matter, on or out d 
which any thing is wrought. For it was appliel 
ro cutting or carving in Hood or Ivory; and the 
was called Tomice, and the Artiſts Deſefores ; u 
working in Plaſter, and then called Paradigramms 
tice, and the Artiſts, Gypſochi ; ro Curting « 
Carving in Stone, and then called Colaprice, and 
the Workmen Lithoxoi, and laſtly in Metal 
Ghyhice, And it may be deſcribed to be an 4r, 


ous of the ſubjet Matter, reducing is to that Forma 
Body,” which was deſigned in the Mind of the 4r- 
tiſt, p {7 
VSCUPPER-Natl, ſee Scopper- holes. 55 
| SCYRE-GEMOTE, was anciently a Court hell 
twice a Year (as the Sheriffs turn is nov) 
by the Biſhop of the Dioceſs and the Ealderman; 
i. e. in ſuch Shiresas had Ealdermen) and by the 
Biſhops and Sheriffs, in ſuch as were committed 
to the Sheriffs that were immediate to the King; 
where both the Ecclefiaſtical and Temporal Laws 
were given in Charge to the Country. : 

SEALER, is an Officer in Chancery, appointed 
by the Lord Chancellor, or Keeper of the Great 
Seal, to Seal the Writs and Inſtruments there 
made in his Preſence. | 3 

SECTOR, beſides the Uſes of the ſeveral Linen 
Circular and others; which you will find diſperſed 
under their proper Names. Some Problems ma 
properly come in here under the general W 

or. As 


1. To open the Sector to any given Au- 


WW -w ou» AM 1 m 


e. 
: Here muſt be noted, that tis one thing to open 
the ſeveral pairs of Lines thereon drawn to — 
ſame Angle ; for in Gunter s Sector the Line 
Lines on the one fide, and the Line of Sines on of 
other, make an Angle of 2*, when the 71 
dale Our. Se allo tho 1 


am rern 


—— 


RA. 


SEC 


” * 
— 
A © 


12323 r 6— ORR EE 
aſting, bs ficies and the Lines of Solids make an Angle Diameter G E, then Apollonius calls ſuch Sections 
"Wa if 10* ; tho'the Edges are cloſe ſhur. 1 Section:. a / 
yould The Lines of Lines may be opened to a Right S, on Gunter's Sector there are uſu- 
e a Lg a re nach Cat yi s ame 
=. J | XLJ6z=1 00, are nu 5, ©, 7, 8, 9, 10, 
e- e esd to a Right An- been the Li ee aa Coons xr 
TWP ay The Line of Sines may be op to a Right e Di of a o divi- 
92 0 ks . L She of 90 be applied over [ded into 100 parts, a4 that a right Line drawn 
* . enn between 45*. and 435. in the Sines, thro choſe parts, and normal to the Diameter, 
d; * if che Sine of 435. be applied over in them be- ſhall cut the Circle into 2 nts, of which the 
© 5 Whig e, 30%. and 30, in the Line of Sines. greaer ſhall pere chat Proportion" ro the whole 
fro || you would open the Lines of Sines to any | Circle; as the Parts cut have to 100. Their uſes a 
rr .ucular Oblique Angles, take our the Chord of | 1. To divide a given Circle into 2 Segments, whic 
| 4 Angle required, and apply it over in the Semi- ſhall have a given Ratio, which is done by — 
* a, or at the end of the Line of Chords of 60 | the Sector, and applying the given Circles 
1 15 Degrees: V. gr. to e the Sines to an Angle of 40 ter in che Points of 100 in theſe Lines; for then 
—_ 5 Degrees, take out the Lateral Chord of 409. and to] a Parallel taken from any Points proportional to 
. =_ open the Sector in the Parallel Chord of 60. or | the greater Segment required, hal give the depth 
the k you apply * ſame Chord of 400%. oy_ — of 2 — on a Diameter 
| oin the Line of Lines, it Wi t e Segm 
— ; 2 Orhan Angle. i 0 2. To find the 2 between the Circle and any 
3 On the contrary, if the Sector be opened to an | given Segments of it. | 
ay for ngle at a — ou way find the quantity of the Sector, as before, and then take the 
1* hal hat Angle, thus: Take the Parallel Chord of | depth of the greater ent, andapply Parallel to 


go. and meaſure it in the Lateral! Chord, and it 
all there give the Angle, i. e. the Angle that thoſe 
ines of Chords are opened to: But that will be 


or ellen 


the Diameter, and the Points where it fits in exact - 
, will ſnew the Pr ion 10 100, 
SEEING. The Senſe of Secing is proba bly cauſed 
thus ; the Rays of — exhibiting all Colours, 
fall upon the bottom of the Eye, and there cauſe 
or excite Vibrations in the Tunica Retina: Which 
Vibrations being communicated, or pr da- 
long the Solid Fibres of the Optick Nerves into 
the Brain, do there cauſe that Senſation, which 
we call Viſion or Seeing. For becauſe denſe Bo- 
dies conſerve their Heat a long while, and the Den- 
ſeſt, the longeſt time, the Vibrations of their Parts 
are of a laſting nature, and therefore may be pro- 
pagated along folid Fibres of Uniform Denſicy to a 
eat diſtance, for conveying into the Brain, the 
— made _ the Organs of the Senſe. 
For that Motion which can continue long in one 
and the ſame part of a Body, can be propagared a 
long way fromone part to another, ſuppoſing the 
y r ſo chat the Motion may not be 
reflected, refracted, interrupred, or diſordered by a- 
ny une venneſs of the Body. Newton's Opticks, Book 3. 
The fame Author renders it probable, that the 
Species of Objects ſeen with both Eyes, are united 
in that Place where the Optick — meet and 
joyn, before they come into the Brain: The Fi- 
res on the right ſide of both Nerves uniting there, 


—— 
— 


and after Union, going thence into the Brain in 


the Nerve, which is on the right fide of the Head ; 
and the Fibres on the left fide of both Nerves uni- 
ting in the ſame place, and after Union going into 
the Brain in the — vrhich is on the left ſide of 
the Head: And theſe two latter Nerves meet᷑ and 
unite in the Brain, in ſuch a manner that their Fi- 
bres make but one entire Species or Picture: Half 
of which, viz. that on the right ſide of the Senſo- 
rium, comes from the right fide of both Eyes, thro 
the fide of both the Optick Nerves, to the Place 
where theſe Nerves and from thence on the 
right ſide of the Head into the Brain: But the 
other half, viz. that on the left fide of the Senſ6- 
rium, comes in like manner from the leſt fide of 
both Eyes. For the Optick Nerves of ſuch A- 
nimals as look the —_— with both Eyes, 
(as of Men, Dogs, Sheep, Oxen, Oc.) meer 
before they come into the Brain; bur the Op- 


. en from che Angle of the Edges of che Se- 

ifory d or. N. B. If you can apply the Centre of a Pro- 

* 4 ator to the Centre of the Sector, you may eaſily 

* = readily find the Quantity of any of theſe An- 

Her rol SECTA Curie, is Suit and Service done by Te- 

apple "40's at che Court of their Lord. 

and oa SECTA Schirarum & Hundredorum, was the At- 

barer; I tendance, Suit and Service done by Tenants in 

r ani che 9 and Hundred Courts; and Quietas eſſe 

ering a ed, was a Privilege to be exctnpt from 

-e aach Cuſtomary Service. 

Metak SECTIONS Conick, ſee Conick Section:. 

22 SECTIONES Sequentes, is a. Term in Conicks, 

ſuperfu ariſing thus: ; 

Form or 

the 4r- 

ur held 

now) 

erman; 

by the 

mitted 

King; 

| Laws 

ointed | 

cen Le there be rwo Right Lines, as AB, CD, 
mutually interſecting each other in E; which 

Lines boint E, is ſuppoſed to be the Common Centre of 

pertel the oppoſite Hyperbolick Sections, FG, HI, 

pron and whoſe common Aſymptotes the propoſed Lines 

Word AB, C D, alſo are. Ia this particular Caſe, the 

* Sections GF, and HI, are called Sectione- Sequen- 
ten becauſe they are placed — one ano- 

open ther in the Contiguous Angles of two Interſecting 

„ the Righr Lines. 

oy and if the determinate Diameter HG, of one 

— the of the Seftiones Sequentes (which is coincident with 

+ of the 1:ppoſed Indeterminate Diameter of its Oppo- 

rie be equal to the Vertical Tangent K L, Ale 

iet, the 


between the Aſymptotes in the Point G, 


tick Nerves of ſuch Animals a 


10 


— 
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ſame way with both Eyes (as of Fiſhes, and of the 
C bamælion, do not ſo meet and unite. If I am 


right ly informed. 
When a Man in the dark, preſſes either corner 


of his Eye with his Finger, and at the ſame time 


turns his Eye a contrary way, he will ſee a Cir- 
cle of Colours, like thoſe in the Feather of a Pea- 
cock's Tail ; which variegated Circle of Colours, 
ſeems to ariſe from the fame kind of Motions ex- 
cited in the bottom of the Eye by the Preſſure of 


the Finger, as ar other times are excited there by 
Light for cauſing Viſion. And when a Man by a 


ſtroke upon his Eyes ſeesa Flaſh of Light, are not 
the like Morions excired in the Retina by that 
Stroke ? 

SEIGNOUR AGE, 9 H. 5. Stat. 2. c. 1, ſeems 
to have been a Royalty or Preregarive of the 
Prince, whereby he challenged allowance of Gold 
and Silver brought into the Maſs for his Exchange 
for Coin, Out of every Pound Weight of Gold, 
the King had for his Coin five Shillings, our of 
which he paid ro the Maſter of the Mint for his 
Work, ſomerimes 1 Shilling, and ſometimes 18 
Pence. Upon every Pound Weight of Silver the 
Seignourage, anſwered to the King, in Edw. 3's time 
was eighteen Penny-weighr pondere, which about 
that time amounted to abour a Shilling, and 
out of which he paid ſometimes 8, ſomerimes 9 
Pence ro the Mint-maſter, In H. the 5th's time, 
the King's Seignourage for every Pound Weight of 
Silver was 15 Pence. | 

SELL, in Architecture, is the Term both for 
the loweſt piece of Timber in a Timber-building, 
or for that on which the whole Superſtructure is 
erected ; and alſo for the borrom-pieces in a Win- 
dow-frame; the former is called a Ground: ſel, the 
latter a Vindom: ſell. 

SEME, Summa, is an Horſe load, a Seme of 
Corn is 8 Buſnels. | 
— SENESCHAL, was the Word anciently for the 
Chief Steward or Head Bailiff of a Baron, that 
kept his Courts, and managed his Demeſne-lands, 
and hath beenthe Title of the Lord High Stew- 


ard, and of the Steward of the King's Houſhold, Oc. 


SEPTUAGESIMA, is always the third Sunday 
before Quadrageſima excluſive ; from which, until 
the Otaves after Eaſter, Marriage is forbidden by 
the Canon-law. It takes its name from irs being 
above 70 Days before Eſter. 

SEPTUM Medium, is ly the inſide of the 
left Ventricle of the Heart, uſe irs Fibres are 
continued with the Fibres of the oppoſire fide of 
the ſame Ventricle ; ir divides the left Ventricle of 
the Heart from the right. | 

SEQUELA Cauſe, is the Proceſs and depen- 
ding Iflue of a Cauſe or Trial. | 

QUELA Molendini, is owing Suit to a par- 
ricular Mill, or being bound to grind Corn in that 
Place only ; which formerly was a and Ser- 


vice laid upon many Tenants; wherefore Conci- 


dere Sequelam Molendini, was to grant all the Toll 
and Profits arifing from ſuch Cuſtomary Rights. 
SERGEANT, is a word diverſely uſed in our 
Law, and applied to ſundry Offices and Callings. 
A Sergeant at Law, or of the Coif, is the greareſt 
Degree taken in that Profeſſion, as that of a Do- 
Qtor is in the Civil Law. As theſe are the moſt 
Learned and Experienced, there is one Court ap- 
propriared to Plead in by themſelves, which is the 
Common-pleas, where the Common Law of Eng- 
land is moſt rictly obſerved: But tho' they have 


this Court to themſelves, they are hot prohibing 
Pleading in other Courts ; where ihe Jude 
(who muſt be firſt * call them Brahe, 
Theſe Sergeants are call d by the King's Mandy 
or Writ directed to them, and commanding they 
under a great Penalty to rake upon them ty 
Degree by a Day Aſſigned. Out of thele & 
is (more. may be) made the King's Sergeant, . 
Plead for him in all Cauſes, eſpecially in Treafs 
' SERGEANT at Arm:, is an Officer appoing 
to attend the Perſon of the King, An. 7 H.8. . 
to Arreſt Traytors, &c. and Perſons of Qual 
Offending, and to attend the Lord High Stews 
when he firs in Judgment on any Traytor, Ge. 
the Stat. 13 Richard 2. c. 6, There cannot he 
bove 30 in the Realm. Two of theſe by the King 
Allowance attend the two Houſes of Parliame 
The Office of him in the Houſe of Commons ig 
keep the Door, and to execute ſuch Command 
che Houſe ſhall direct, eſpecially as to the app 
henſion of Offenders, &c. 

Another of theſe attends on the Lord Chan: 
lor or Keeper inthe Chancery, and one on the la 
High Treaſurer, one to attend on the Lord Pre 
dent of Wales, and another on rhe Lord Preſide 
of the North. Another ſort of Sergeant, are chi 
Officers executing ſeveral Functions in the King 
Houſehold ; of which you may find many in St 
33 H. 8. e. 12. There is alſo an inferiour bit 
of Sergeants of the Mace, whereof there is a T 
in the Ciry of London, attending the Lord My 


Or- 

SERJEANTRY, was a Service formerly don 
for the — of Lands, and was either Grands 
jeantry, which was ſome Honourable Military & 
vice paid only to the King; as to carry his Banne 
bear his Sword, Ge. Petty-Serjeantry, whid 
was ſome leſs Noble Service paid to the King, a 
any other Lord. Some will have Grand Serjem 
try, to be where a Man holds Lands of the King h 
Service, which he ought to perform in Pero 
and Petty Serjeantry, to be where he holds his Land 
of the King, to yield him Yearly ſome (mil 
9 towards his Wants. 

SERVICE-Royal, was the Rights and Prerog# 
tives that within ſuch a Mannor belonged to tht 
King, if Lord of it; and were generally ec 
koned to be theſe 6. 1. Power of Judicaturein Mat 
rers of Property. 2. Power of Life and Death it 
Criminal Cauſes. 3. A Right in Wayfs and 
Strays. 4. Aſſeſſments. 5. Minting of Mone): 
— Aſſize of Bread, Beer, Weights and Ma- 
ures. 

SERVICE, (which is ſometimes called 9e 
vage) is divided into Perſonal and Real, and im 
Military and Baſe ; as alſo into Intrinſiek and Ex 
erinfick. Intrinſick Service they reckon due to tit 
Capital Lord of the Mannor. Service is again di 
vided into Fran and Baſe, the one is termed Lil 
rum Servitium, the other Villenagium. "Tis alſo dr 
vided into Continual or Annual, and into Caſual cr 
Accidental ; the former being the Seiſin of Rent, and 
the latter Seifin of Reliefe. : 

SERVICE, in a Legal Senſe, is a right b. 
which one thing is ſubject ro ching or Fer 
ſon. And of theſe ſome are, * 

SERVICES Predial or Real, which are R. 4 
that one Eſtate ſometimes owes another: And — 
Predial Services, they reckon to be ſome Ru" 
or Rural ; ſuch asthe Right of Riding or Walkin 


; i another Ma 
or going with a Carriage thro' another 


5H 


— 


SEG 


"nd; the Righrof drawing Water, or bxing- 
9 K chro his Ground, Sc. And ſome Services 
"called Ce, Which are the Rights that are 


] rd to Mens Houſes, built contiguous to one 
N ther ' Ge. F a 
8 M ERVICES Perſonal, are thoſe Services which 
ding the 1u-from 4 Towing to a Perſon ; and of theſe they 
them Mount 3 by name, viz. Uſufrutt, Uſe and Habi- 
theſe ,; bur there are very many and various ones 
Prgeant hich have no diſtinct Names. 


SERVITIUM Regale, Royal Service, are the 
ohts and Prerogatives that within ſuch a Mannor 
long to the King as Lord of it; and theſe are 


Qua eraly reckon'd 6. As, 1. Power of Judica- 
ein Matters of 17 nm 2. Power of Life 

t, Se. each in Caſes of Felony and Murder. 3. A 
nnot be icht in Waifs and Strays. 4. Aſſeſſments. 5. 


lintung of Mony. And 6. Aſſize of Bread and 
r, Weights and Meaſures. 

All — entire Privileges were annexed to 
ne Mannors, in their Grants from the King, and 
e ſometimes conveyed in the Charters of Do- 
ion to Religious Houſes. 

SERVITORS of Bills, are ſuch Servants or 
lellengers of the Marſhal of the Queer's-bench, as 
ze ſent abroad with Bills or Writs, to Summon, 


Preſidul len to char Court. They are now commonly 
are cht led Tip-ſtaves, | 

he King SESAMOIDAZA Offa, the Uſe of theſe Bones, 
in M hich are placed at the Articulations of the Bones 
dur u che Fingers and Toes, is chat they may ſerve as 
a TI many Pullies about which the Tendons paſs, at 
rd Mine dittance from the Centre of the Articulation, 


hereby the Directions of the Motions of theſe 
endons are kept always at the ſame diſtance 
om the Centre of Motion of che Articulari- 


n. 
SEWERS, are Paſſages, Canals, or Gutrers to 
ury Water into the — or ſome River. And 
herctore the Commiſſioners of the Sewers are ſuch 
erſons, as by Authority under the Great Seal of 
and, do ſee Ditches and Drains in Marſhes 
nd Fenny-places, well kept and maintained for 
be better preſerving the Graſs upon the Lands for 
feeding of Cattle, c. by conveying the Water 
ff che Ground into the Sea or River. 
$EXTAR. of Wheat or other Corn (from Sexta- 


— 


retoę 

to the was that quantity anciently which we now 

Ily tec. Cell a Quarter, containing a Buſhel. In ſome 

n Ma: Countries tis called a Scam. 

eath it SHAFT, is the hollow Entrance into a Mine 
fs and hich is Jun or dug to come at the Ore. In the 
None). Tin mines, after this is ſunk about a Fathom, they 
Mer leave a lictle long ſquare Place, which is called a 


Sham ie, 


d $ SHAMBLE, ſee Shaft. 
d ino SEL, is what the Miners (eſpecially in the 
d E Ti- Mines) call the F-ſt-Countrey, by which they 
ro the wean an Imaginary Surface of the Hank, which 
in du the Concuſlion of the Waters in the general De- 
Lie lege of dv, was never moved ; and to the Sheff, 
ſo d- they think all the Leads or Mineral Veins at firſt lay 
val even and parallel; tho after the Flood they were 
„ and lome elevated, ſome depreſſed, Sc. And by 
Hoe now they mean that hard Surface or Coat of 
ht by BW the Earth which lies under the Mold, uſually about 
'Per- BY 2 Foot deep; for they ſuppoſe, that fince the 
Ficod the Earth hath gotten a new Coat of Vege- 
able Earth, or ſuch as is made by che Corruption 


ot Vegetables aud Animals. 


SHERIVE or Sheriff, Vice-Comes, is the Chief 
Officer of the King in any Shire or County, for- 
merly the Sheriff was choſen by the People in the 
2 by Vote, as the Knights of the 
Shire for Parliament now are; but now the She- 
riff is nominated by the King. Camden in his 
Britannia, deſcribes this Office, and the Antiqui- 
ry and Authority of this Officer. See Co. Rep. lib. 
4. And 2 Gloflary under the word Vice- 
Comes, His Oath is extant in Reg. Orig. fol. 


331. 
SHERIFF. TOOTH, ſeems anciently to have 
been a Tenure by the Service or Duty of provi- 
ding Entertainment for the Sheriff ar his nry- 
Turns or Courts. For it appears by Ryley's Placi- 
ta Parliament. fol. 653. that in Derbyſhire the 
King's Bayliffs did formerly take 6 Pence of every 
Bovate of Land, in Name of Sheriff-rooth, 
SHILLING, Solidus in the Latin is a word of 
very uncertain * and differs almoſt in 
every Nation. But the word Seyling or Sbillin 
in England, never ſignified any thing but 5d. wi 
the Saxons, and 12d. ever ſince. en it firſt 
went for 124. tis hard to find: But there was no © 
12 Penny Piece of that name Coined in England till 
1504. and then Stow calls them Groats ; tho Fa- 
bian mentions them under the name of $hillings. 
In 34 H. 8. there were 12 Penny Pieces ruck. 
but they were called Teſtons. 
SHINGLING Tongs, are uſed in the Finery of 
an Iron-forge, to take our the Loop, in order to 
bring it under the Hammer into a Bloom. 
SHOALD,is the Miners Term in the Tin Mines, 
for ſuch Fragments of Ore, which by Rains, Cur- 
rents of Water, ©c. are torn off from the Load or 
Veins of Ore. Theſe are waſht down from the 


Mountains, and by finding of them, they gueſs 
where to look for a Load of Ore. imes tis 


called Squod, ſomerimes Squad. 

SHORT Sails, in a Man of War, are the ſame 
with the Fighting-ſails, and are the Fore-ſail,Main- 
fail, and Fore-ropſail : Theſe are all that are uſed 
in a Fight, leſt the reſt ſhould be fired or ſpoiled : 
And beũdes they would be troubleſome to handle, 
and would hinder the fight and uſe of Arms. When 
a Ship gives Chaſe to another, if the Chaſe hath a 
— to fight, they ſay, the Chaſe ſtrips her ſelf 
into her ſhort or Fighting ails; that is puts out her 
Colours in the Poop, her Flag at the Main-top, 
and her Streamers or Pendants at her Vard · arms; 
Furls her Sprit-ſail, Peeks her Mizen, and 
Slings her Main yard, and when the Chaſer ſees 
this, he is to prepare for an Engagement. 

SIGNALS, are Signs made at — by che Ad- 
miral or Commander in Chief of any Squadron of 
Ships, either inthe Das or by Night, either for 
Sailing or Fighting, or for the better Security of 
the Merchants Ships that are under the Convoy of 
Her Majeſties Men of War. Theſe Signals are 
appoinred and determined by Order of the Lord 
H; h Admiral, and are as follows : 

IGNALS by Day, when Ships are at an An- 
chor, in weighing Anchor, Sailing, Cc. When 
the Admiral or Commander in Chief would have 
the Fleet prepare for Sailing, he firſt looſes his Fore- 
Topſail, and then the whole Fleetare ro do the 


e, 

2. When he would have them Unmoor, he loo- 

ſes his Main-topſail, and firesa Gun; which in the 

Royal Navy is to be anſwered by every Flagg 
p | 


7B 3. When 


* 


: 
% 
. 
= 


there keep it, till the Admiral's or Commander's is 


818 


810 


3. When he would have them Weigh, he looſes | 
his rep l, and Fires a Gun, and ſometimes 
hawls home his os the _ $ ro be r 
every Flag Ship, every Ship to get to 
? fon wt can it = = Leeward fide, 
Stern-moſt Ship is to wei ; : 
When - 3 Commander in Chief 
would have the Wearher-moſt and Head- moſt Ships 
to Tack firſt, he hoiſts the Union- flag at the Fore- 
top-maſi-head, and Fires a Gun, which each Flag 
Ship muſt anſwer. 
ut if he would have the Sternmoſt and Lee- 
ward · moſt Ships to Tack firſt, he hoiſts the Union 
Flag at the Mizen-top-maſt-head, and Fires a Gun. 
And when he would I all rhe whole Fleer Tack, 
he hoiſts an Union, both on the Fore and Mizen- 
rop-maſt-heads, and Fires a Gun. 

5. When in bad Weather, he would have them 
Wear and bring to the other Tach, he hoiſts a Pen- 
dant on the Enſign-ſtaff, and Fires a Gun: And 
then the Leeward-moſt and Stern-moſt Ships are ro 
Mear firſt, and bring on the other Tack and lie 
by, or go on with an eaſie Sail till he comes a 
Head. very Flag is toanſwer with the ſame Sig- 
nal. * 

6. If they are lying by, or Sailing by a Wind, 
and the Admiral — Sr — up and Sail 
before the Wind, he hoiſts his Enſign, and fires a 
Gun, which the Flags are ro anſwer. And then 
the Leewardemoſt Ships are ro bear vp firſt, and ro 

ive room for the Weather-moſt to Wear, and Sail 
fore the Wind with an eaſie Sail, till the Admi- 
ral come a Head, 

Bur if it ſhould happen when the Admiral hath 
occafion to Wear and Sail before the Wind, thar 
both Jack and Enſign be abroad, he will hawl 
down the Jack before he fires the Gun ro wear, 
and keep it down till rhe Fleer is before rhe 
Wind. | 

7. When they are Sailing before the Wind, 
and he wouldjhave them bring to with theStar- board 
Tacks Aboard, he hoiſts à Red Flag at the Flag- 
ſtaff, on the Mizen-top-maſt-head, and Fires a 
Gun ; but if they are to bring roo with the Lar- 
board-tack, he hoiſts à Blue Flag at the ſame Place, 
_ Fires a Gun, Every Ship to anſwer the 

un. 

8. When any Ship diſcovers Land, he is to hoiſt 
his Jack and Enſign, and keep it abroad till the 
Admiral or Commander in Chief Anſwer him by 
hoiſting his; on ſight of which he is to hawl down 
his Enfign. 

9. If anydiſcovers Danger, he is to Tack, or 
bear upfrom it ; and to aw Jack abroad from the 
Main-top-maſt Croſs-trees downward upon the 
Back- ſtay, and Fire two Guns: But if he ſhould 
ſtrike or ſtick faſt, then beſides the ſame Signal 
with his Jack, he is to keep Firing till he ſees all 
the Fleet obſerve him, and endeavour to avoid the 
Danger. | | 

10. When any ſees a Ship or Ships more than 
the Fleet, he is to put abroad his Enſign, and 


out, and then to lower it as often as he ſees Ships, 
and to ſtand in with them, that ſo the Admiral 
may know which way they are, and how many: 
But if he be at ſuch a diſtance that the Enſign 
can't well be diſcovered, he is then to lay his 


with his Top-gallant-ſails, till he is perccipel d 
the Admiral. | an 

11. When the Admiral would have the Vie 
Admiral, or he that Commands in the ſecond pat 


the of the Fleet, to ſend our Ships ro Chaſe, he hoig 


a Flag, Striped White and Red, onthe Flag. Aug 
at the Fore-top-maſt-head, and Fires a Gun. By 
if he would have the Rear-Admiral do ſo, be tho 
boiſts the ſame Signal onthe Flag- ſtaffat the Mint 
rop-maſt-head, and Fires a Gun. 

12. When the Admiral would have any Ski 
to Chaſe to Windward, he makes a Signal for ſhe, 
king with the Captain, and hoiſtsa Red Flag 
the Mizen-ſhrouds, and Fires a Gun. 

But if ro Chaſe to Leeward, a Blue Flag; wi 
the ſame Signal is made by the Flag in whoſe 1 
viſion that Ship is. When he would have the 
— over Chaſe, he hoiſts a White Flag on ty 
Elag- ſtaff at the Fore-rop-maſt-head, and Fire 
Gun: Which Signal is to be made alſo by thy 
Flag Ship, which is neareſt the Ship that gin 
cn, till the Chafing Ship ſees the $ 


13. In Caſeof Springing a Leak, or any othy 
Diſaſter that diſables their Ship from keepin 
Company, yovare to hale up your Courſes, u 
Fire two Guns. 

14. When any Ship would ſpeak with the A 
miral, he muſt ſpread an Engliſh Enſign from th 
Head of his Main or Fore-top-maſt downwards a 
the Shrouds, lowering his Main or Fore-top-fai 
and Firing Guns till the Admiral obſerve hin 
And if any Ship perceives this, and judges th 
the Admiral doth not, that Ship — make iz 
ſame Signal, and make the beſt of his way to z 
_ the Admiral therewith, who will anſwer by 

iring one Gun, 

15. When the Admiral would have the Flee 
ro prepare to Anchor, he hoiſts an Enſign ſtripe 
Red, Blue and White on the Enſign-ſtaff, anl 
Fires a Gun; and every Flag-Ship makes th 
ſame Signal. 

16. If he would have the Fleer Moor, he hoik 
his Mizen-top-ſail with the Clew-lines haled a 

Fires a Gun. 

17. If he would have the Fleet Cut or Slip, fe 
looſes both his Top- ſails, and Fires two Guns; 
and then the Leeward Ships are to cut or flip firſ, 
4 give room to the Weather-moſt ro come to 


So if he would have any particular Ship to cut 
or lip, and to Chaſe ro Windward, he makes the 
Signal for ſpeaking with that Ship, hoiſts a Red 
Flag in the Mizen-ſhrouds, and Fires a Gun : But 
if the Ship is to Chaſe to Leeward, he hoiſts 4 
Blue Flag, as before. | 

18. If he would have the Fleet Exerciſe thei 
Small Arms, he hoifts a Red Flag on the Enfigr 
Staff, and Fires a Gunz bur if the rl Gum 
then he puts up a Pendant over the Red Flag. 

SIGNALS 6y Night, to be obſerved at an An 
chor, in Weighing, Anchoring and Sailing. 

1. When the Admiral would have the Fleet b 
Unmoor and Ride ſhort, he hangs our 3 Lights o 
over another in the Main-top-maſt-ſhrouds, oret 
the conſtant Light in the Main-top, and Fires 2 
Guns, which are whe anſwered by wrt. 
and each private Ship hangs out a Li 
Mizen-ſhrouds. 4 


Head towards the Ship or Ships ſo deſcryed, and 
to brail up his low Sails, and continue hoiſtin 
and lowering his Top-ſails, and making a Welt 


| 


N. J. 


2 


” . 
a " te. Ai... Meth 
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SIG 


SIG 
Ned N. B. All Guns fir d for 5 — in the Night, 
K muſt be Fir d on the ſame ſide, that they may make 
e Vic vo alteration in the Sound. 
nd bog 2. When he would have them _ be hangs 
e hoi Light in the Main-top-maſt-ſhrouds, and fires 
g-: Gur, which is to be anſwered by all the Flags ; 
n. Be and every private Ship muſt hang our a Light in 
he tons Mizen-hroud. | 
Mizeg » When he would have them Tack, he hoiſts 2 
Lights on the Enfign-ftaff one over another, above 
y dee conſtant Light in his 0op, and fires a Gun; 
or ſper hich is to be anſwered by all the Flags : And e- 


rivate Ship is to our a Light extraordi- 
* is not to beben in till the Admiral 
ales in his. 
After the Signal is made, the Lee ward-moſt and 
Frern-moſt Ships muſt Tack as faſt as they can; and 
Stern-moſt Flag-Ship, after he is about upon the 
other Tack, is to lead the Fleet, and him they 
re to follow, to avoid running thro one another 
the dark. | 

4. When he is upon a Wind, and would have 
e Fleet Wear and bring to on the other Tack, he 
oiſts up one Light at the Mizen-peek, and fires 3 
uns; which is to be anſwered by the Flag-Ships, 
nd every privare Ship muſt anſwer with one 
icht at the Mizen-peek. The Stern-moſt and 
eeward-moſt Ships are to bear up, ſo ſoon as the 
Signal is made. 

5. When he would have them in blowing Wea- 
ber to lie 4 try, ſhore, or a Hull, or with the Head- 
ails braced to the Maſt, he will ſhew 4 Lights of e- 
qual height, and fire 5 Guns; which are to be an- 


st 
ke wered by the Flag · Ships, and then every private 
vn 1 Ship muff ſhew 4 Lights. And after this, if he 
er l ould have them to make Sail, he then fires 10 


uns; which are to be anſwered by all the Flags, 
and then the Head-moſt and Weather-moſt Ships 
are to make Sail firſt, 

6. When the Fleet is Sailing large, or before 
the Wind, and the Admiral would have them 
bring too, and lie by with their Sear-board Tacks A- 
board, he puts out 4 Lights in the Fore-ſhrouds, 
and fires 6 ; bur if with the Lar-board Tacks 
Aboard, he fires 8 Guns, which are ro be anſwered 


ee by the Flag-Ships, and every private Ship muſt 
ay — Lights. The Wind-moſt Ships muſt bring 
too firſt, 


J. Whenever the Admiral alters his Courſe, he 
fires 1 Gun (without altering his Lights) which is 
to beanſwered by all the Flag-ſhips. . 


c ö ; 
8. If any Ship hath occaſion to lie ſhort, or by, 

— afrer the Fleet has made Sail, he is to fire 1 Gun, 

Bu end bew 3 Lights in his Mizen-ſhrouds. | 


9. When any one firſt diſcovers Land or Dan- 
zer, he is to ſhew as many Lights as he can, to 
ire 1 Gun, and to Tack, or bear away from it. 
And if any one happen to ſpring a Leak, or any 
be diſabled from keeping company with the Fleet, 
de hangs ont 2 Lights of equal height. and foes 

e 


— till he is relieved by ſome Ship of 
cer, | 

10. If any one diſcovers a Fleet, he is to fire 
Guns, make falſe Fires, put one Light out onthe 
Main-top, 3 on the Poop, to Steer after them, and 
to continue firing Guns, unleſs the Admiral call 
tim off, by Steering another Courſe, and fire 2 ar 
3 Guns, for then he muſt follow the Admiral. 
11. When the Admiral Anchors he fires 2 Guns, 
a {mall ſpace of Time one from the other, which 


aero be anſwered by the Flag-ſhips ; and ev 
Frixate Ship muſt ſhew 2 Ligh Ay ke 


to Moor, he pots a Light on each Top-maſt-head, 
and firesa Gun ; which is to be anſwered by the 
Flag-ſhipy, and every brivate Ship is ro ſhe one 
8 W ei. % 0 % K 4 
13. If he would have them lower their Yards 
and Tep-maſts, he hoiſts one Light upon his En- 
Rand by the leg Spe, end orig. ions 
wered by -ſhi every private Shi 
muſt ſhew 1 Lins, And when he would — 
them Hoiſt their Yards and Top-maſts, he puts 
out 2 Lights, one under the other, in cha Mizen- 
' rop-maſt-ſhrouds, and fires 1 Gun; which is to 
be anſwered by the Flag-ſhips, and each privats 
Ship muſt ſhew 1 Light in the Mizen-ſhrou 
14. If any ſtrange Ship be diſcovered coming 
into the Fleet, the next Ship is to endeavour to 
ſpeak with her, and bring her to an Anchor, and 
not ſuffer her ro paſs thro the Fleet. And if any 
one diſcovers a Fleer, and it blow ſo hard that he 
cannor come to give the Admiral notice rimely, 
he is to hang our a great number of Lights, 
and to continue firing Gun after Gun, till the Ad- 
miral anſwers him with one. 
15. When the Admiral would have the Fleer 
ro Cur or Slip, he hangs out 4 Lights, one at each 
Main-yard-arm, and at each Fore-yard-arm, and 
fires 2 Guns; which are ro be anſwered by the 
. and every private Ship is to ſhew one 


Light. 
SIGNALS uſed when a Fleet Sails in a Fog. 
1. If the Admiral would have them weigh, he 
= 10 Guns, which every Flag-ſhip is to an- 
wer. | | 1 
2. To make them Tack, he fires 4 Guns; which 
are to be anſwered by the Flag-ſbips, and then the 
Leeward-moſt _ and Stern-moſt Ships muſt 
Tack firſt. And after they are about, to go with the 
ſame Sail they Tack'd wich, and not to lie by, expe- 
Qing the Admiralto come a Head: this is to 
avoid the Danger of running thro one another in 
thick Weather. | 
3. When the Admiral brings to, and lies wich 
his Head-ſails ro the Maft; if with the Star- board 
Tack Aboard, he fires 6 Gum; but if with the 
Lar-board Tack Aboard, 8 Guns, whichthe Flag- 
2 are to anſwer. And after this, if he makes 
Sail, he fires 10 Guns, which the Fla ** muſt 
anſwer; and then the Head-moſt eather · 
| 4 
Weather, the Ad- 


moſt _— are = _ — firft; 

4. If ir grow thick an 
miral will continue Sailing wid the ſame Sail ſet 
that he had before it grew foggy, and will fire a 
— hour; — the —— . an- 

wer, and the private Ships muſt anſwer by firin 
4 — of Drums, and ringing of 

But if he be forced to make either more or leſs 
Sail than he had when the Fog begun, be will fire 
a Gun every half hour, chat the Fleet may diſcern 
whether they come np with the Admiral, or fall a 
Stern of him ; and the Flags and private Ships are 
to anſwer, as before. 

5. If any one diſovers Danger which he can a- 
void by Tacking and ſtanding from it; he is to 
make the Signal for racking in a Fog ; bur if he 
ſhonld chance to ſtrike and ſtick faſt, he is to fire 
Gun after Gun, till he thinks the reſt have avoided, 


| 7B 2 


| 12. Whe" the Admiral would have the Fleer 


6. When. 


| 
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and there with Charcoal only melred into Lead. 
The Litharge is caſt upon the Charcoal in the Bing 
of the Furnace ; and as the Charcoal burns away, 
and the Lirharge melts, more Charcoal is thrown 
on, and Litharge put vpon it, as at firſt Smel- 
UNE. 

14 Furnace they have, which they call an 


Amon i Furnace, in which they melt the S/ugs (or 


Refuſe of the Litharge) not Stamped or Pounded, 
with Charcoal only. 5 
Tbe Sings or Cynders of the firſt Smelting, 
they beat ſmall with great Stamps, lifted up by a 
Wheel moved by Water, and falling down by 
their own Weight. Firſt they are Stamped with 
dry Stamps, then ſifted with an Icon-heve in Wa- 
ter. That which lies at the bottom of the Sieve is 
returned to the Smelting- furnace, without more a- 
do; that which ſwims over the Sieve is beaten 


with wet Stamps. 


What hath paſs'd thro' the Sieve, and alſo what 
afrer being bearen with the wet Stamps, paſſes 


- thro' a fine Grate, or Strainer of Iron, goeth 


to the Buddl-; which is a Veſſel made like a ſhal- 
low Tumbrel, and ſtan 1s a little ſhelving. 
On this the Matter is laid, and Water runs con- 
:ſtantly over. it, the Matter being moved to and 
fro withan lron-rake; by which means the Earth 


and Droſs being carried off by the Water, the Me- 


tal remaim behind. 

That which is thus Buddled, they lue with a 
thick Hair-fieve, cloſe wrought in a Tub of Wa- 
ter, rolling the Sieve about, and inclining it this 
way and that with their Hands : The light part 


' - which ſwims at top of the Sieve, or rather over it, 


is returned again to the Buddle ; and that which 
ſubſides goes to the Furnace to be Smelted a- 
ain. | 

They have alſo an Aſſzy Furnace, wherewith 
they try the Value of the Meral, or what Propor- 
tion the Lead bears to the Silver; which they do 
by cutring off a picce from every Bar, and melting 
it in a ſmall Cupel: Firſt they weigh 'the piece 
cut off, and then after the Lead is ſeparated, the 
Silver. A Tun of Metal ſometimes will yield 10, 
15, and if rich, 20 Peund Weight of Silver. 

All Lead Ore dig'd in England, hath a Propor- 
tion of Silver mixt with it; brr ſome ſo little, 
that ir will not quit Coſt to Reſine it. 

At che firſt 1 they mingle ſeveral ſorts of 
Ore together, ſome Richer, ſome Poarer, elſe 
they will rot melt ſo kindly. The Silver made 
here is exceeding good and fine, Theſe fix Moun- 
rains in Cardiganſhire, not far from one another, af- 
ford Silver Ore ; Talabout, Gegimon, Comſomlack, 
Gedarren, Brom:ſloid and Cummer, But when 
Mr. Ry was there, they dig'd only at Tala- 


bout. 


Their way of Digging and Collecting rhe Ore, | 


was thus: They fink a Perpendicular ſquare 
Hole, or Shajt, the ſides of which they ſtrength- 
en round from top to bottom with Wood, that 


the Farth may not fall in. The Tranſverſe pieces 


of Wood, they call rar wal and on theſe, catch- 
ing bold with their Hands and Feer, - en 
without uſing any Rope: They dig the Ore thus; 
one holds a little Pique, or Punch of Iron, having 
a long Handle of Wood, which they call a Gad; 
and another with a great Iron-ſledge drives it into 
the Vein. | 


The t itharge is brought to a Reducing Fornace, The Vein of Metal runs Eaſt and I. 


5 
teh 


North, and dips or ſlopes to the Soutb. 1 
white Fluor about the Vein, which they call $ g 
and a black one, which they call Blind; 12 
laſt covers the Vein of Ore; ſo that when it 
pears, they are ſure to find Ore. * 
are ſeveral Silver Mines at Schemn;y 
Hungary, the chicfeſt of which are WWindſehach 
and Trinity. Of which Dr. Edward Brown very 
this Account in Philoſophical Tranſations, No. " 
Trinity Mines are 70 Fathom deep, built and key, 
pen with Under-work at a great Expence. Myg 
of this Mine being in an Earthy Soil, irs Ox 
wuch eſteemed. Diverſe Veins lie Noreb, ang; 
thers run to the North-eaſt. The blackiſh Ore; 
eſteemed the beſt; much of it hath a mixture of 
'ellow ſhining Subſtance, called March 
Fuhich if not in too great quantity, diſpoſes ii 
| Ore to Fluidity, and makes it melt and run 
better. There is often found growing to the G 
a red Subſtance, called Cinnabar ; this Subftary 
ground with Oil, makes a Vermillion equal to, 
not exceeding that Cinnabar which is made 
Sublimation of Mercury and Sulphur. 

An hundred Pound Weight of Ore ſometim 
yields bur half an Ounce, or an Ounce of Silre 
ſometimes 2. 3, 4, 5 and 20 Ources.- 

There is an Officer in the Works, whom th 
call the Probeirer or Eſſayer, who proves the Ric 
neſs of the Ore, thus: Of all ſorts of Ore he ul 
the ſame quantity, and having firſt dried, burne 
and powdred them, then he gives an equal Prope 
of Lead to all, Melteth and Purifieth them; a 
then by exact Scales he takes notice of the Prop 
tion between the Ore and the Metal contained 
it, and reports it to thoſe concerned in the gra 
Melting - furnaces. 

If che Ore be found to hold 2 Ounces and 
half, or more of Silver in an 100 Pound Weigh 
they ordinarily melt it, withour any previous I 
paration by the help of Iron Stone (which by th 
by is not Iron Ore, but a Stone found thereabom 
of which the Lłered- colour is the beſt.) Ky 
(which is a ſort of Pyrires} and Slacken (a 
or Lake taken off the top of the Pan, into wic 
the melted Mineral runs, and is a Subſtance made 
out of the former, melted by Fuſion) which ar 
thrown with it into the Melting: furnace. i 

If the Ore be „ holding but 2 Ounces 
109 Pound Weight, or leſs: Then tis fir 
pounded and waſh'd, till it become richer, or hath 
a greater Proportion of Meral, with reſpect to the 
Ore, much of the Earthy Parts being waſhed a 
Then *tis thrown imo the Furnace with the for 
mer Materials; and the Marehafite, which remains 
ſtill with ir, as finking always ro the borrom with 
the Silver in the aſh-works, helps to-quicken tht 
Fuſion of the Ore. | T 

Whatever is melted in the Melting- furnace, l 
ler ont thro an hole at the bottom thereof inrotht 
Pan, which is placed in the Earth before it. Au 
thus expoſed, ir immediately acquires an have: 
Scum, Droſs, Loa or Cake; which being take H wit 
off from the top, the Metal remaining become ſhe 
the purer; to which is added Lead, and after ſam Wren 
time che melred Metal is taken out. Then being Wi Lu 


| again melted in the Driving-furnace (as they c. 


it) the Lead, or what elſe remains mixt with 1 Tt 
Silver is driven off by the Blaſt of two great Ber BN th 
lows, and runs over in the form of Lirharge. That BY © 
which firſt comes over is the hire, and that wn be 
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3k if, being longer in the Fire, is Ned; the former much as may be from the Silver, And this Maſs is. 
ere led Licbarge of Silver, the laſt of Gold; but afterwards reduced in Molds of the ſhape of th 
call; bob blown o ſame Metal. Indian Pineapple, into a Piramidal or Conical Fi- 


Moſt of chis Schemnitz Silver Ore holds ſome 


14, which is ſeparated from the Silver by Gra- 
hon and Diſſolution in 1.5 r 
ni hen Silver is generated (as tis in ſome Places 
ndſchecy America, and perhaps elſewhere) in Rockey 


nes, abounding with Biraminous Mixtures, 
46 that it can't be forced from irs Impuri- 
by the violent way of Melting; tho' Lead, and 
n Artificial Salts or Fluxes be added : In this 
ſe the Uſe of Quickfilver hath been found 
ſt advantageous. The way of applying it is 


They Calcine the Ore, firſt broken into ſmall 
es, in a Reverberatory Oven ; but with a mo- 
te Fire for fear of Fuſion, and driving away 
o the Air part of the Metal. This Calcination 
es the Mineral from ſuch Mixtures as would 
der the Power of the Quickſilver upon it, and 
renders the Ore more tractable and pliant un- 
r the Milſtone ; where tis reduced to a fine 
wder, before the Application of the Mercu 
nit. For ſthe Ore being Ground, Calcined, 
wder'd, and finely ſifted, they divide it into ſe- 
al heaps, and then by leſſer Eflays they find how 
ch Silver is contained in each heap ; where 
very ordinary to find not above 6 Ounces in 
o Pound Weight, ſomerimes 12; bur if it 
ſes to 18, tis eſteemed a very rich Vein: Yer 
etimes there are great Maſſes found of pure 
ver, which they call Virgin Metal- 

Then proportionable ro 2 quantity of Silver in 
ch heap, they beſprinkle them with Quickſilver, 
dthat not allat once, bur ar ſeveral times, ſtir- 
g the Ore up and down. If the Mercury give 
gns of irs being Tocado (as they call it) 3. e. if it 
ppear mortified ; not in ſmall and clear Spherical 
igures {which is a good Prognoſtick) but in the 
mof long Worms, of a wan, pale, dark and 
eadiſh Colour (which indicates that the Ore a- 
punds with Lead, &c.) it is cured by certain 
aviſtrals, which have for their Baſis or Maſter 
gredient, Calcined Copper mingled with 
t 


The heaps of Ore being thus mingled with 
Quickſilver, are often ſtirred about, the better to 


cesin corporate the Mercury and Silver. They ſeem 
fin o bave only Conjectural Signs to know when ij the 
- hath On ickſilver hath done irs Office in ſeparatin 

o the be Silver from theſe Heterogeneal Subſtances ; 
way. vw bich occafions by its uncertainty great Loſſes, e- 
e for- NMyecially when they Work this way on Gold. But 


when by the Colour of the Mercury, Coagulated 
dy the Silver in clear Maſſy Lumps, they conje- 
dure the Work done, they waſh it by means of 
three Veſſe/s, ſtanding in order, one under another: 
H that the Matter in the firſt and higheft, being 


the worked and ſtirred about with a Moliner, all the 
And Duſt of the Heterogeneous Matter that imbody 
hard Bi nor with the Mercury, is carried away —— 
ben with the Water into the other Veſſels, and from 
mes Wi thence is quite thrown out by the continual Cur- 
ome Wh rent of the Water: While the Silver in clotted 
ein BY Lumps (called Pella) is by the Weight of the 
call BY Mercury carried down to the bottom of the Tubs. | 
he Then the Mercury, with the Silver is taken out of 
Be BY the Veſſels, and diligently ſqueezed in ftrong | here 
hat BY courſe Linen-cloths, and even with Strokes of a 
ich Beetle, chat the Quickſilver may be ſeparated as 


gure, which they call Pineas de la Plata: They 
are thus faſhioned for the eaſier placing them 
Vella of the 


round the edges of a Earthen, 
form of a blind, Alembick: Round about rhetop of 
which a Fire is made, and then all the reft of the 


Mercury forthwith abandons the Silver and falls 
to the bottom; from whence its recovered and 
kept for the like uſe again. +4 

e Silver laſt of all is melted down with Li- 


25 as tis called, which the King of Spain al- 
ows, by which he returns to the People in 
the fifth part, which they allow. him of all the Si 
ver. Philoſ. Tranſ. No. 41. 3 | 
fach, whole Rays ave all equally Refrangibl 5 2nd 
ach, whoſe Rays are all equally Refr : 
this he calls alſo Simple — y 

— 2 
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SIMILAR Section: in Conicks, are ſuch whoſe 
Diameters make equal Angles with their Ordi- 
nates; and alſo wherethe _ ADE, ABC, 
are Similar to the Triangles ade, abc, and the 
Baſes DE to BC; as de, bc. Their Diame- 
ters alſo, as A E, and af are called Similar. 

SIMPLE Light, ſee Homogeneal. 

SINCERITY, in Ethicks, is defined to be that 


Virtue, Power, or Ad of the Mind, by which the 
Will is determined to follow orm 
which the Intellect derermines to be beſt and moſt ' 


proper to be done in all Caſes, and to do ir be- 
cauſe it is ſo. 

SINE-CURES, are Eccleſiaſtical Benefices with- 
out Cure of Souls. No Church where there is 
but one Incumbent, can properly be a Sine-cure : 
And tho the Church being down, or the Pariſh 


g | being become deſtitute of Pariſhioners, the Incum- 


bent may thereby be neceſſarily acquitred from the 
actual Performance of Publick Duty, yet be is ſtill 
under an Obligation to do ir, whenever a Church 
ſhall be built, and there are a comperent num- 
ber of Inhabirants. And in the mean while, if the 
Church be Preſentative, as moſt ſuch Churches are, 
the Incumbent is Inſtituted in Curam Animarum 3 
and ſuch Benefices are rather ulations than 
Sine=cures, and *rwill be pro r the new In- 
cumbent to read the 39 Articles, and the Litu 

in the Church-yard, &c. and ro do what other 

cumbents uſually do- But a Reæctory or a Portion 
of ir may properly be a Sine-cure, if there be a 
Vicar Endowed, and then it doth not come wirhin 
the Statute of Pluralitiesof 21 H. 8. c. 13. Which 
declares that no Parſonage which hath a Vicar 
Endowed, ſhall be comprehended, Ge. So that 
no Diſpenſation is neceſſary to hold this Sine- 


cure with a former Living. Nor need he read the 


Artictes or Divine Service, as required Ed 
. 


SKI SK 1 


which extends only to a Benefice with which are encloſed in two or three Cover of 
eſe Patille are 


's. EAN. c. 12. 4 2 ; . | 
lv Cute, A Sine-cure Donative wants no Inſtitution | Pyramidal Figure, Between ; 
6 and Induction. Bur one Preſentative muſt have | infinite number of holes, which are nothing bui 
. both; eſpecially if it conſiſt in Glebe and Jithes, Orifices of the Excretory Veſſels of the MI 

and not in a Portion of Money. But the Inſtituti- G/ands underneath. 
on muſt not run in Curam Animarum, but in Refto- | Secondly, There ap a Web of Nervoy, 5 
J riam five Portionem Rectoriæ de A. B. &c. By the | bres, and other Veſſels, differently interwoyg 
4 above mentioned Star. 21 HF. 8. not only Pre- This is always covered with a Mucous Subſ\,, 
f bends and Rectories, with Vicarages Endowed, but | ſerving to ſupport and moiſten the Papille Pym 
Deanries and Archdeaconries are declared to be | dales, And this is the Parenchyma, or that Par 

: Benefices without Cure. the skin that Pa ehment is made of. 

ü SINES on the Plain Scale, Gunter's Scale, and | The third part is an infinite number of M 
0 almoſt all Scales have a Line, called the Line | Glands, about whom there is much Fat uſu 
of Sines. . This on the Sector is double, one on each | Theſe Glands ſeparare the Matter by Sweat and 
Leg, and hach there many excellent Uſes ; ſome of | ſenſible Perſpiration. Each Gland receives a x 
Which are theſe : and Artery, and ſends out a Vein, and an Exery 
t. The Radius of a Circle being known to find the | Dutt ; which laſt paſſes thro the other two I 
FI Sine of any Arch or Angle. to the Cuticula, in order to moiſten it and the 
IS 7; Fit in the Radius between 9o and 90 in the Lines | pill.e Pyramidales, leſt they ſhould be fo dry 2 
[2 of Sines, and the Parallel diitance between the | hinder the Senſe of Feeling; and alſo to diſch 
= Numbers of Degrees, anſwering to any Works or | that Matter out of the Body. 
Angles, will give their Sine:. us the Parallel | The uſe of the Skin is to cover and wrap 
he Diſtance between 66, 30, 45, Sc. will give the | all the Parts of the Body, to be the Orgy 
Sines of 699, 30. 45%. Je. And vice vers, from | Touching or Feeling, and to be the Emundoy 
the Sine given you may find the Radius, by fitting] the whole Body. For thro' the Glands ot the 
the Sine into the Sector Parallel-wiſe, between the | paſs not only ſuch Particles of the Veſlels, u 
Numbers exprefling its Degrees. For then the Pa- | cay, by reaſon of the continual Motion of | 
rallel Diſtance between 90 and 90, will be the Ra- Blood, but likewiſe the greateſt part of thel 
dius _ quors which we drink ; which having perforg 
2. The Radius of a Circle being given, and any] part of their Office, in conveying the Aliment 
Right Line leſs than it, to know of what Ark it may] the Blocd, are in the next place to diſſolve the 
be the Sign, : line and Terreſtrial Particles to be carried off th 
Apply in the Radius between 90 and 20, in the | the Glands of the Skin and Kidneys, SarRorizg 
Lines of Sines, and taking the Length of the Line | putes, that about 50 Ounces a Day are thus c 
|| in the Compaſſes, c it Parallel to the Radius, | ed off thro the Cutaneous Glands: So thari 
till ir fall exactly on like Sines on each ſide; and | Man's Body be ſuppoſed to " 160 Po 
rhe Degrees and Minutes where it fits, ſhall give] in 51 Days he may perſpire a Quantity eg 
| yoa the Sine ir repreſents. to the weight of his whole Body. Reis 
: SINUS, in the Dura Mater, is that ſtrong and | my. 
thick Membrane which covers all the Cavity of | Above the Curtis or thick Skin of the! 
| the Cranium. I here are ſeveral eminent Sinus's or | dy lies the Cuticula or Scarf-skin, and is comp 
Chanels, which run between its External and In- fed of ſeveral Plates of ſmall Scales, which con 
ternal Membrane: Of theſe four principal ones are | one another, more or leſs, or lie thicker, aca 
uſually deſcribed; as 1. The Sinus Longitudinalis, | ding as it is thicker in one part of the Body tht 
2 and 3 Sinus Laterales ; and 4 Sinus Vertebralis.| in another: Between theſe Scales the Excre 
(Kell, p. 133.) f Dutts of the Miliary Glands of the Cutis, or thit 
SI Recogneſcant, is a Writ that lies for a Credi- Skin, open. Lewenhoeck reckons, that round abu cu 
roragainſt his Debtor, for Money Numbred, and | one Curicular 500 ſuch Ducts may lie, and that 
owned before the Sheriff in the Counry-court by | Grain of Sand will cover 250 of theſe Scales : $ 
| the Debtor, to be due to the Creditor. that one Grain of Sand will cover 125000 Ort 
| SIXAIN, is an ancient Order of Battle for 6 | ces of theſe little Ducts; and yer into every oneo 
| Battalions, which ſuppoſing them all in a Line, is| theſe Miliary Glands an Artery, Vein and Nem 
formed thus: The 2 | and 5th Battalions Advance | do certainly enter. Theſe Glands ſecern the: Swen 
and make the Van. The iſt and 6rh fall into the | and what goes off by inſenſible Perſpiration: Ant 
Rear, leaving the 3d and 4th ro Form the main | they — be very many in number, fince, a 
L Body. Each Battalion ſhould have a Squadron on | San#orius obſerves, 15 Ounces of a Fluid Mat 


TI its Right, and another on its Left. Any Number paths in 24 hours time. Next under the Scat wil 
N of Batralions which are Multiple of 6, may be | Skin lie the Papillæ Pyramidales, which alſo u lids, 
drawn up by this Order, i. e. 12 Battalions may | prodigiouſly numerous, being the Extremities 
be! put into 2 Sixains, and 18 Battalions into 3, Ic. | all the Nerves of the Skin, and do more imnted l. 
SIZING, is a curious way of Dreſſn the Tin | ately ſerve for the Senſe of Feeling, and to coil ® 5 
; Ore, after it comes from the Launder o the Stam- | vey the Impulſe received, by means of the Nera In 
gear which is by ſifting it thro' an Hair- | to the Brain, About theſe the Nerves and all & row 
ieve, caſting back the remainder in the Sieve in- | ther Veſſels make a fine Web, all covered ove wy 3s + 
to the Tails, ro be Trambled over again. See Bud-| with a Mucous Subſtance, to moiſten theſe fe of t 
die and Tin, pille Pyramidales ; and then under theſe the Mili Pen 
SKIN: As ſoon as the Curicula or Scarf-skin is | ry Glands are placed, protruding their $219) + 
ſeparated from the Cutis or true Skin of a humane | Du#ts up to the Surface of the Scart-skin; an 92 
Body, there are theſe three parts appear firſt, an | which there are many Parallel Lines, and theſe In- Can 


infinite number of P :pi/le Pyramida/es, which are 
the ends of all the Nerves of the Skin, each of 


terſected by others, and in each Interſection there 
is an Hair uſually placed. The Scat A 5 
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il skin defend the Orikces of the Excretory 
acts of the Miliary Glands, and hinder Objects 
\n making too exquiſite and painful an Impreſ- 
on upon the Nerves, and fo to ſave them from 
renal Injuries. The Skin it ſelf is deſigned ro 
wrap the whole Body, and to ſuſtain the 
ypille Pyramidales in their places, and the Milia- 
Glands from being diſordered ; alſo to receive 
e [mpreſſion of External Objects, and to be the 
organ of the Senſe of Touching and Feeling, 
SLAM, a Term uſed in the Alum- wor li, which 


1 with both Hands: Of this there ate two 
ts, Ti upband Sledge, which is uſed by under 
orkmen, when the Work is not of the largeſt 
t: This is uſed with both the Hands before, and 
ey ſeldom raiſe it higher than their Head. But 
de other, which is called the Abour-ſledge, and 
hich is uſed for Battering or drawing out the lar- 
{| Work, is held by the handle with both hands, 
d ſwung round over their Heads, at their 
Send, to ſtrike as hard a blow as they can. 
SLOOY, is a Veſſel of the Shallop-kind. In 
r Navy ſuch attend upon the Men of War. They 
e uſually about 60 Ton, and carry about 30 


en. 
SMACK, Smaka in Latin, is a ſmall Veſſel 
ith but one Maſt. Sometimes ſuch are employ- 
das Tenders on a Man of War, and they are alſo 
ſed for Fiſhing upon the Coaſts. 
SMOKE-farthings, the Pentecoſtals, or Cuſto- 
jary Oblations offered by the Inhabitants within 
y Dioceſs, when they made their Proceſſions to 
e Mother or Cathedral Church, and came by de- 
— into an Annual ſtandirg Rent; called Smoke- 
thing.. 

SOFITTO, in the Italian Term in Archite- 
ure, for the Eaves of the Corona of the Capital of 
Column, 

SOLIDS, there are uſually placed on the Sector 
Lines (one on each Leg) which are called b 
unter very properly the Lines of Solids, Theſe 
te graduated, either by finding 2 mean Proporti- 
nals between the whole ſide, and each 1000 
rt of the like ſide, all of rhem cutting rhe ſame 
2 Right Lines; and then the former of the 2 Lines 
o cur, ſhall contain rhe Diviſions required. Or 
the Lines of Solids may be made out of the Line 
of Lines, or rather our of a Diagonal Scale, equal 
to it in length) by a Table of Cubick Roots, and 
this is the readieſt way ; for the Roots taken our 
of the Scale of equal Parts, ſhall give the Cubes 
in the Lines of Solids. e. gr. Toinſcribe the place 
of 125 in the Line of Solids, affix 12 Cyphers to it, 
and then Extract the Cubick Root, which will be 
ſoooo; and that taken out of the Line of Lines, 
wil find the Point of 125 in the Line of So- 


lids, Ce. | 
The Uſe of the Lines of Solids. | 

I. To find the Proportiog between two or more Simi- 
lar Solids, 

In the Sphere, in regular Parallel, and other like 
bodies, whoſe Sides adjoyning to the Equal An- 
zles are proportional; proceed thus: Take one 
of the Sides of the greater or greateſt Solid, and 
open the Sector to it in the Points of 10 and 10, 
inthe Line of Solids : And then taking the like 

des of the lefſer Solids ſeverally, and carrying 
em Parallel to the former, till the Feet of the 
Compaſſes ſtay in like Points; the Numbers Fe- 


SLEDGE, is a large Smith's Hammer to be u- | the 


longing to thoſe Points, will expreſs the Proporti> 
ons to loo; that is, the Soiids will be to each o- 
ther as theſe Numbers are to 1000. 

2. To Augment o Diminifh a Solid in 4 given Ræ- 
tio; as ſuppoſe in that of 2 to 3. 

Open the Sector to the Side of the Solid given 
in the Points 2 of rhe Number given; and then 
keeping it at that Angle, the Parallel Diſtance be- 
rween 3 and 3, the Points of the Number required 
ſhall give the like Side of a Solid Similar to the 
former, and in the Ratio reguired. 

3. To Add, or Subſtratt one Solid te, or from anc- 


ther, 5 

Find the Ratio between them (by Prob. 1.) and 
then Add or Subſtract thoſe Proportions, and ac- - 
cordingly augment or diminiſh (by the Precedent.) 
Thus, if 4 and B be the Sidesof 2 Cubes to be 
added or Subſtracted; I firſt find the Proportion 
of A to B. to be, ſuppoſe as 100 to 40, or as5 to 23 
then adding 5 to 2, it makes 7; wherefore [ aug- 
ment the Side 4, in the Ratio of 5 to, which will 
give a new Side, asC, on which a Cube being made, 
will be equal to them both. Proceed vice vera, in 
SubftraCtion. 

4. To find 2 Mean Proportionals between 2 given 
Lines; as ſufp ſe between A and D. 

Firſt find (by the Line of Lines) the Ratio bed 
tweenthe 2 given Lines, which are the Extreams, 
and ler chat be in Numbers, as 27 to 8. and then 
open the Line of Solids on the Sector, fo that the 
greater Extream A, may be applied in the Points 
27 and 27. Then keeping the Sector at that An- 
gle, rake the Diſtance — 8 and 8, 
that ſhall give you B, ſuppoſe the former of the 
2 Means. Next, apply that Mean B over in the 
Line of Solids onthe Points 27 and 27. and then 
the Parallel Diſtance between 8 and 8 will give 
you C, che other _ ſought. 

5. To find 2 mean Proportionals between 2 Numbers 
given. Suppoſe between 27and 8. 

Reckon 27 and 8 on both Sides in the Lines of 
Solids from the Centre. Then taking 27 from 
the Centre alſo in the Line of Lines, pur it over in 
the Line of Solids in the Points 27 and 27. So 
ſhall the Parallel Diſtance between 8 and $ in that 
Line, reckoned in the Line of Lines from the 
Centre, give 18, the former of the 2 Means ＋.— 
App! over then 18 between 27 and 27 in the Li 

of Solids, and keeping the Sector at that Angle; 
the Parallel between 8 and 8 in the ſame Line 
will give a Length to be reckoned, as before on 
the Line of Lines from the Centre, which will be 
12: Thc latter mean Proportional required. 

6. To find the Cubick Root of a Number given, or 

the Cube of a Number aſſigned. 

In the Extraction of the Cube Root, you muſt 

int from the Right-hand towards the Left, the 

rſt, and then every third- Place; and then there 
will be as many places in the Root, as chere are 
ſuch Points overthe Cube Number given. Where- 
fore if the Number be under 1000, the Roor can 
conſiſt but of one Figure. If leſs than 100008, it 
can conſiſt bur of 2 Places; and if leſs chan 
1000300000, It will have but 3 Places in the 
Root. &c. Wherefore the Line of Solids is divi- 
ded firſt into 1000 unequal Parts: And 
fore, if the Number given be greater than 1000, 
the firſt Diviſion of the Line, which before ſigni- 
fied bur one, will now ſtand for 1000, c. as in 
the Line of Numbers. By this means if the laſt 


Point oyer a Cubick Number, fall on the laſt Fi- 
7C pure 
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and 


. 
1 
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of the Line 


Diſtance will reach in the Line of Lines from 


Lines to any Number for a Root, will reach in the 


| and Breadrh are the ſame. 


| Medium, than any Solid whatever, whoſe Length and 


SOL 


— 
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guret to the Left-hand, che Number given ſhall be | 


reckoned on the Line of Solids, from 1 to 10, and 
the firſt Figure of the Root will be either 1 or 2. 
But if che Point fall on the laſt Figure but one, 
the Number given muſt be accounted in the middle 
Solids, between 10 and 100, and 
the ficſt Figure of the Root will be always either 
2, 3, or4. And if the laſt Point ſtand over the 
laſt Figure but 2, then the Number given ſhall be 
accounted at the end of the Line of Solids, be- 
tween 100 and 100. 

This being premiſed, rhe Extraction of the 
Cube Root will be eaſie, without opening the Se- 
ctor 3 ſer one Foot in the Sector, and extend the o- 
ther to the Point repreſenting the Numbers. Thar 


Centre to the Root. | 


Thus the neareſt Root of 8490000 is about 204 
of 84900000 = 439 
of 849000000 947 


And the Extent from the Centre of the Line of 


Solids from the Centre tothe Cube. 


SOLID of Leaſt Reſiſtence, Sir I/. Newron, in his 
Principia, p. 327. 


ſhews, that if there be a Curve Figure, as 
DNEB, of ſuch a nature, as that from any Point, 
as N, taken in its Circumference, a Perpendicular 
be let fall to the Axis, as NM: And if from a 
given Point, as G, the Right Line GR, be drawn 
Parallel to a Tangent to the Curve in that Point. 
And alſo if the Axis being produced till GR cur 


it, it then be, as MN. GR:: G R. N. Gp 
a 4BR x 
Then the Solid, which may be generated by the 
Revolution of this Curve round irs Axis A B, when 
moved moſt ſwiftly in a Rare and Elaſtick Medi- 
um, ſhall meet with leſs Reſiſtence from the Me- 
dium, than any Circular Solid whatſoe ver, de- 
{cribed after the ſame manner, and whoſe Length 


Afrer this, inthe Year 1699, M. Le Marquis de 
LC Hopital, produced an eaſie Method of — 4 
Round Solid, which being placed in a Fluid, whoſe 
Parts are at reſt, ſhal/, when moved in that Fluid 
Parallel to its Axis, meet withleſs Reſiſtence from the 


Brea. lh are the ſame, and which ſhall be moved with 


| Parts of the Lines AG, and Ag, 


And this he doth by finding a Curve, wii” 
volving round its Axis, ſhall generate the $, f 


of ſuch a Solid. See Memoires de L' Academ, Ry 
des Sciences, 1699. In the latter end of the Yep 
1700, Mr. John Craig ſent to the Publiſher of hs 
Phileſophical Tranſa#ions, a Latin Letter, in which 
— - a — — of — poem of finding ix 
olid of Leaſt Reſiſtence. Phileſ. Tranſ. No, 

and which is introduc'd by this rw y 

To find the Ratio between the Reſiſtence of |, 
Right Angled Triangle AIG, and the Reda 
41 B, Circumſcribing it, when each is moved n, 
Fluid, according 10 the Direction of the Line1, 
from I towards X. 


1 


. S 


3 


1 _—X A'Y 


From any Point, as B draw the Right Line BG, de. 
pendicular to the Diagonal G A, B b Parallel to 41 
and alſo B Mnotmalto Al. ThenrakeinBb,bH,= 
CM? ; . 

go and bE=BC, and thro' the Points H, 


let the Right Lines H A, E A, be produced i 


* B inkandinF. 

hen I ſay, that the Reſiſtence of the A AIC 
is to the Reſiſtence of the Rectangle A1 Gg, » 
the Area of the Triangle AIG, is to the Area d 
S AF g, and the Reſiſtence in part of the 
Line AG, is to the Reſiſtence 2 Correſſ 
ding part of the Line Ag. (Suppoſe in AB and 
Ah, Sc.) :: as the Area AHB, to the Ara 
AEB The Demonſtration of this depends ont 
— Thorem, which I did very eafily deduce 
rom the 35 Prop. of Sir /. Newton's Princip. þ 


"Cor 
1. Let BG, and hg, be infinitely fmall 
and produce bB 
to L; then I ſay, that the Reſiſtence in BG, 
(which let us call e) is to the Reſiſtence in b;, 
(which call E) as G L* is to GB-. 

For e. E::KHbg, FEbg. That is e. E. 
bg b H. bgxbE (by the preceeding Lemma) 


wherefore e. E:: b H. bE. (chat is) e. E:: 50 
BC. by the Conſtruction of that Lemma) where- 
fore e. E:: CM.. BG. But CM.. BC*:: GL. 
G B'. (from the Similar Triangles BMC, GLI 
wherefore e. E:: GIL. GB.. Q. ED. ? 
Cor. 2. The Reſiſtence againſt the Infinite) 
ſmall part G B, is equal to the Cube of the Line GL, 
divided by the Square of the Line G B. For if al 
the Infinitely ſmall Parts of the Line Ag (as bg, 
Sc.) be ſuppoſed equal; then the Reſiſtence in 
by might be expreſſed by bg: Thar is, E bg. and 
erefore E GIL, Wheretore by Cor. 1. e. GL. 
GL. GB.. wherefore . 


ED. 
GB My | 


the ſame Velocity. 


Cor. 


8651 


393.8 


750 . Lerr be Radius, "20d c the Circumfe- 
! 75 any Circle ; I ſay the Reſiſtence againſt 
Conical Surface, Generated by the Rotation 
he Lineola G B, tound about A I, is equal ro 
BM. . GL | 
| product of —— into, : for the Reſi- 

inſt that Coniek Surface, is equal to all 

| ence againſt the Lineo/a GB; that is, ro 
| che e. That is, 'ris equal to the Circumference 
the Circle whoſe Radius is BM, Multiplled 
e. Thar is, the R againſt rhar Co- 
x Surface, isequal to ZE Me, 


ry 
Cor. 2. it is equal to EDM Q. E. . 
Then follows the Problem propoſed, which is 


ate, To find the Cu by whoſe Rotation 
hund an Axis, a round Solid ſhall be produced, 
hich ſuppoſing to be moved in a Fluid, accer- 


he Direction of the ſaid Axis, ſhall ſuf- 
he leaſt poſſible Reſiſtence m 2 


wherefore 


Suppoſe OG, GB, two 1 ſmall Parts in 
e Curve required, by whoſe Rotation round 
he Axis A Q, the Solid of Leaſt Refiſtence is Ge- 
cared. Let BM, GB be drawn at Right An- 
sto AQ, and draw BL, Parallel to A QA, and 
DN, Parallel to BM. Tis then plain that 


e- it 5 
face Generated by the Rotation of che Lineola 
CB, about the Axis A Q; and that ex Ch EONs 


i the Reſiſtence 22 882 pe gym cn 2 
manner by OG, from Cor. 3. of the i 

— — theſe Reſiſtences taken toge. 
ther, muſt be the leaſt poſſible: 


exBMxGL, cx GP x ON) _ _ 

. 
or to the leaſt poſſible Reſiſtence. And 

8 in the Line RS, (which muſt be drawn 
arallel to AQ; fo that ON=GL) the Paint 
G is to be Inveſtigated, where this will happen. 
And ſuppoſing O and B fix d Points, this will eaſi- 
ly be found by the Method de Maximis & Mini- 
mi, And producing the Calculus, ir will come 

36 

BMX BL 


OG 
is an inyari- 


ere 


— ——êU % 
— . 


able Quantity. So that if the Abſciſa A M, be 
called x, and the Ordinate BM, then BI 


will be=x and GL =» (which in this whole 


Calculus, I ſuppoſe invariable) whereof BG 
xxx 35, Wherefore _2* will be aninvariable 
xXx) 


Quantity. Let then «be any 


Invariable Line, and 
then according to the Laws 0 — 


of 


1 
Famous L Heſpital, and James Bernouilli, Q. E. I. 
SOLID of leaſt Refiftence, The wonderful 
Sir If. Newton, in his excellent Treatiſe, de Princip. 
Phileſ. Mathem, J. 2. Sect. 7. Gives us in Prop. 
35. and Schol. of Lib. 2. the Property of a Curve, 
as DM; which being ſuppoſed to revolve abour 
its Axis 4 L, ſhall generate a Solid, whoſe Rek- 
ſtence, when moved in any Fluid, whoſe Parti- 
4 Axis, from L ee 4, hall be the left ponies 
id Axis, from L to le: 
That is, the Solid tat meet with leſs Reſiſtence 
from the Fluid, thanany other Generated by any 


other Curve deſcribed ro the ſame Axis AL, and 


thro the given Points D M. | 
The Excellence and Uſefulneſs of this Pro- 
blem, eſpecially as to the Figure of the Bodies of 
Ships, did engage ſeveral eminent Mathemarici- 
ans to conſider ir fully (and becauſe the great Au- 
thor had concealed his own) ro communicate ſe- 
veral Methods of Inveſtigationof this Curve: As 
che Noble Marqueſs de L'Ho/piral, Mr. Tam Ber- 
nouilli, Mr. 7. Craig, and M. Fatio, have | 
done. From whence the Induſtrious Mr. Hayes, 
in his Book of Fluxions, p. 145. ExtraQts the fol- 
lowing Solution. 


762 


SOL. 


towards L, is to the Force of the ſame Panic 
move MN from A towards L :: DM* ; hp, 


MN* :FM* The Proportion between the 
of the Particle of the Fluid to move ME f 
from A towards L, and the Force of the ſame} 
ticle ro move MN from A towards L _ 
found thus: if F N repreſent the Force of the | 
ticle againſt QN, v in the Direction from 4 
wards L, then FS will _ the Force of 
ſame Particle — MN - in the Dire&iq, 
MD; and if FS repreſent the Force of the ba 
cle againſt MN from M towards D, then 
will repreſent rhe Force of the ſame Particle ag, 
MN in the Direction of A L from A toward 
therefore the Force of the Particle of the Flu; 
move MF (or Q N) from A towards L, is, 
Force of the ſame Particle ro move MN fig 
towards L, as EN is to m S, that is, as FN, 
to PS , ox as MDq is to e 
Whence if the given right Line A B (a) 
ſent the Velocity of the Particles of the Fluid i 
king againſt the right Lines MN, MF, then, 
Force of the ſame Fluid upon the Plain defer; 
by MF revolving about the Axis AL at the 
ſtance MP, and directly oppoſed to the Mg 
of the Fluid, will be as the Surface deſcrib'4,, 
Velocity Joynrly ; that is as ax MF 
whence to find (from A towards Q } the Forte 


the Fluid on the Surface MN; ſay, NI 
ax MFS M 


1 5 
FM: : : ax MF x MP: MN 


to the Force (in the Direction of A L from 4 | 
wards L) of the Fluid on the Oblique Surface 
ſcrib'd by the Rotation of MN about the þ 
AL; or which is the ſame thing, the Quar 


To Inveſtigate the Nature of that Curve which | x NME: x MP | 
ſhall Gomes abs Solid of Leaſt Refiſtence. . expreſſing the Reſiſtence wi 


Imagine the little Lines MN, NO to be two | the ſame Surface moving from L towards 
Sides of the Infinito- lateral Polygon, which con- ſuffers from the Fluid ar reſt. In like mam 
ſtitutes the Curve requir'd: Draw MP, N Q Or- [the Refiſtence, which the Surface deſcribd 

1 | dinates to the Axis AL, and draw RN F Parallel NO revolving about the Axis AL, meets wit 
| to the ſame An. * _ . — — — from the Quieſcent Fluid, may be repreſented 

1 pendicular ro : MD Perpendicular ro], SH; ww 
3-9 the Side MN. + 2 

1 Then tis evident, that if the Right Lines MN, NO, 

4 N F move in the Direction of the Axis from L to- No if we ſuppoſe the Points, M O, and i 


N 


914 | wards A, that the Force of Reſiſtence of the Flu-| right Line R F ro be given by Poſition, and thi 
U 1% id in ſuch a Caſe, is equal ro the Action of the hoy are in the ſame Plain with the Axis AL; 1 * 
TV; ; Fluid moving in the ſame Direction from A to- remains only to determine the Point N in! 

wards L, and with the ſame Velocity) on the ſaid ¶ Line R F, fo that the Surface generated by ti 
Lines MN, MF being quieſcent; draw FS Per- right Lines MN, NO revolving about the A 
| pendicular to MN, and then the Triangles FS N, AL ſtall ſuffer the leaſt Refiftence, ' 

| jk FMN, PM are Similar, therefore if FN re-] Tet the Invariable Quantities MF be="n; 

11 preſent the Force of a Particle of the Fluid to MP ; OR Y, NQ=4; and the yariab! 


—_—= 


$4.80 move the Line F M, in the Direction of AL from | 5 _—— 
| 4 2 . . S will m_ the _ of | Quantities FN, and NR E; then MN ors 
+/+ BEE e ſame Particle of the Fluid to move the Line | __ d NO" =nn there: 
| MN in the Direction of MD, from M towards n T one A EI * ib'd WP oi 
1 | Fe 3 _ * of the particle ” _ M fore the Reſiſtence which rhe Surface ded nw * 
1 rom towards L, is to the Force of the ſame : F — 4 
| Particle to move M N, from M toward D:: FN: | che Line MN meets with, vir, MN? _ 
FES:: MD: DP. Again, if MD repreſent the | | | "Sin 


1 | Force of the ſame Particle ro move MN from M; __ 2 + m* R, ic the Surfact 
| | | —— = then DP will * — of m m T vv 1 * 
1 the ſame Particle to move 1 in t irection oh : Axis 

[ | | | of DP, from P towards D; therefore the Force deſerib d by N O (revolving about the us 
1 5 of the Particle of the Fluid to move M F, from al 
14 


— * 


— 


80 L 


5 ol 


1x OR! NM, axn3x ü 
. AHA 

. NG 77 7 77 whence it 
is evident (from the Nature of the Queſtion) 


axmixig axnixq 
a: the Quantity mm Foot un + 7X 


'nimum, and (Art. 198.) ently 
1 * thereof muſt be = — 


a ee e. Now becauſe 
m +vv m#n+x4 | 
{+s=RF an Invariable Quantity, therefore 
| mikrxs 
— and conſequently — con <a 
** i ) 
T * Whence if AB (a) be erected Per- 
1 171 


ndicular to the Axis AL, and if the right Lines 
C, BH, be drawn Parallel to the Infinitely lit- 


e Sides MN, NO, it will be 4AB* x AC: 
C:::BC:MP ; and in like manner 4 AB. 
H:BH? :: BH: NQ; for becauſe the 
tiangles MFN, BAC are Similar, thereforc 


— 
c Me” ze. , * II 


1c 2 9 
mn 


BC 72 : MP (r) and conſe- 


s nn like manner; be- 
mm + vv. X 


auſe the Triangles O RN, BAH, are Similar, 
H, H= i vi 
n n 


AB Ah (CA) -H 
. 1 5 

BH (NA N Q=4. WI 
(a MOI rasse 
FFF n es: = 
** 3 5 
ph =" © Which 18 the very ſame Equation 
1＋ —__ 
it we firſt found. 


Whence 'tis manifeſt ; that the Nature of the 
urve MD (which being revolv'd about its Axis 
L, generates the Solid of leaſt Reſiſtence) is 
ich, that drawing A K Perpendicular to the Ax- 
AL, and taking ABS, and drawing BC 
parallel ro any Tangent of the Curve v. g. in the 


dont M, then it will always be 4 AB? x A 
: FC:: BC: MP the Ordinare paſſing through 
Point M, which is the Property of the Curve that 
zenerates the Solid of leaſt Reſiſtence, diſcover'd 
dy Sir Iſaac Newton. 


— 


And having thus diſcover'd the Property if the Curve 
MD, 2 may be Conſtrutted by 427 of 1 Logarith- 
metical Line in this manner, | | 

In the Perpendicular A K aſſume AB == , and 

in the Axis AL produc'd, take AE=y/ La, 

and through the Point E deſcribe the Logarichme- 
tical Line EN, and let A K be the A ymptote, 
and 4 a the Sub- tangent, then take A C at plea- 
ſure, which ſuppoſe , and draw C N Parallel 
to A K, until it meet the Logarithmetical Curve in 


N; then if A K be taken 2 + 1; L and 
47 442 


Mr S224 * ON 
aP Le- N (viz. + CN 
when AC AE and — CN when AC AE) 
and compleat the Parallelogram P K, I ſay, the An- 
gle M, or the Point wherein KM interſects PM 
u 3 Curve 47 | | 
or ing , if AP x, and PM 

e 


P My ig A 2. and conſe- 
441 


ently, 3 = 1 + II 445 and be- 
cauſe B C is Parallel ro the Tangent in M, there- 
fore the Triangle A B C is Similar to the little 


Triangle ar M, and conſequently a: x :: 5: = 


& 35 4 , 
tiry or AP GEA ts 2 but 


by che Property of the Logarithmerical Line 
214221 : RN, w 4. 
x: 12::1 (R = — —= 


X47, 344 


44 T 164? 


+ an Invariable Quantity = and conſequently, 
when CN vaniſhes, then AP or x will vaniſh alſo, 
therefore C M is the Curve requir d. 
SOLSTICE, how to find the exact Times of 
Solſtices. See under Tropick in Vol. 1. 
SOUND, Mr. Carre, of the R. Academy of Sci- 
ences at Paris, hath Publiſhed this Year a, Book 
Sur la Theorie General du Son, &c. In which he 
ſhews that Sound, when conſidered with relation 
to Body, conſiſts only in the Motion of the Air; 
but in ſuch a Motion as is very different from the 
Wind. The firſt Motion from whence Sound 
comes, is produced (he thinks) by little Vibrati- 
ons, or Shakings repeared, which the Parts of the 
Sonorous Body occafions in the Air; whereas 
Wind conſiſts in a Local Motion of the Air, wich- 
out Vibrations ; and this be praves by ſeveral Ex- 
iments. The Motion of the Air in Winds, 


CN, therefore A P (x) is = —CN 


will act ſtrongly on Flame, but will not affect the 


Ear with Sound, but on the Interpoſitionof ſome 
Body which may occaſion ſome Vibrations: 


Whereas the Agitation of the Air in Sounds af- 


Strong Sound ariſes from Great Vibrations in the Air, 
42 a great Quantity of it, moved in the ſame 


Air in the ſame Time, 


| Motion, 1200 Feet. 


— 


SOU 


SOU 
Bell which hath been ftruck, will not have its 
Flame Agitated by the Sound. 


He concludes alſo, that Sound is not produced 
2 Total and Senſible Vibration of che norous 
y; but by inſenſible Vibrations of the little 
Parts, always helped, and ſometimes occaſioned 
by total Vibrations. Thus, when a Cord hangs 


looſe, it will move forward and backward quick | Queſti 


ough(when ſtruck) without making any Sound; 
becasſe thro' want of being ſtraĩtly extended, each 
little part cant make irs Vibrations by its ſelf, and 
conſmunicate them to the Air. ü 

In Sonorous Bodies, in the ſame, or of different 
Matter, the difference of Sound, as to Srave or 
Acute, flows from the greater or leſſer Spring of 
each Part, and from the more or leſs quickneſs 
with which theſe Parts do bend and unbend. Two 
Strings ar Wires, one of Gold, and the other of 
Steel, of the ſame Length, Thickneſs and Tenfion, 
yet will give a different Sound, viz. the Gold one 
more Grave, the Steel-wire, one more Acute ; be- 
cauſe the Parts of the Gold are more ſoft and Flex- 
ible, and have leſs Spring than thoſe of the Iron; 
and therefore will have leſs ſpeedy, and weaker 
Vibrations. Bur yet Sound, be it Flat or Sharp, {is 
ftill Serong or Weak; and tis not the Strength or 
FFPeakneſs of Sound, that renders it Flat or Sharp. 


time; and the weak Sound is occafioned by the 
juſt contrary : So that the Strength or Weakneſs 
of Sound, is in Proportion to the Quantity of Air 
ſtruck, and the Strength of the Vibrations: Bur 
Grave and Acute Sounds follow rhe Proportion of 
Greater or Leſſer Number of the Vibrations of the 


The Reverend Mr. William Derham, a very In- 
duſtrious and Ufeful Member of the Royal Society, 
in Philoſophical TranſaRions, No. 313. hath obli- 

ed the World with ſome very Curious and Care- 
Obſervations, and Experiments about the Mo- 
tion of Sound: Being furniſhed with very good 
Inſtruments, and many Advantagesto make them, 
which others have not been. 

He obſerves, firſt, that there hath been a conſi- 
derable difference in the Accounts given by good 
Authors, about the Velocity of the Motion of 
Sound. Sir J. Newton, in Princip. Lib. 2. Prop. 50. 
allows but 968 Feet for the Progreſs of in a 
Second of Time. 

The Hon. Mr. Fr. Roberts, Phil. Tranſ. NP. 20). 
1300 Feet 

Mr. Bey, in his Eſſay on Languid and Unheeded 


Dr. Walker, in Phil. Tranſ No. 247. 1338 Feet. 


|Winds, of which more below. And be jus | 
that the little difference there is between the di 
laſt Numbers of 1142, 1148, and 1172, ag Fi 
from there being- — Pendulum Clocks da e 
uſe of in theſe Obſervations, and the Diſtances Mat 
ing confiderable. ' | TI 
After this, he propoſes to anſwer the followin Th 

ons | 
1. How far a Sound moves in a Second eo, 
Time, and conſequently in any Time agb 


ed d 

2. Whether the Report of a Gun,  Diſchs | 
with its Mouth towards, comes ſooner, then an 
its Muzz/e is from the Obſerver ? ol 


3. Whether Sounds move in the ſame Time, þ 
fome Spaces, in all States of the Atmoſphere, on 
heights of the Barometer ? 
4. Whether they move faſter by Day, | 
Night? 
5. Whether = move ſwifter with, or flowers 
ST IT And how the Wind af 
t 
6. Whether Sounds move faſter in Calm g 
— than in Windy and Turbulent We 
7. Whether a ſtrong Tranſverſe Wind, Accel, 
rates or Retards the Motion of Sound? 
8. Whether Sounds have the ſame Degree d 
Velocity in Summer and in Winter? | 01 
9. Whether they have the ſame in Snowy, a 
clear Weather ? 
10. Whether a great Sound and a ſmall one ke 
the ſame Velocity ? | 
11. Whether the Sound ofa Gun move equilh 
ſwift at all the Elevations of the Gun ? 
12. Whether different Strengths of Gun-powde 
change the Motion of the Sound of the Repon 
13. Whether the Velocity be the ſame in il 
Heights of the Atmoſphere above the Earth? 
14. Whether the Report be in the ſame Tins 
if the Piece be Diſchorged in an Acc!ive or Declin Wi! S 
P ofition ? 
15. Whether all kinds of Sounds, as of Guns RP" 
Bells, Beetles, &c. have the ſame Velocity ? ry 
16. Whether Sounds be ſwifteſt in the begin nd 
ning of their Motion, and ſloweſſ in the end? 
17. Or whether they be not rather Equal, 
moving equal Spaces in equal Times ? 
18. Wherher Sound move equally ſwift in al nd 
Regions? in North, South, &c. Climates ? ' 
19. Whether Sound move in a right Line, the 
—4 way, or whether along the Earth's Su- B-"” 
ace 
To Solve theſe Problems, Mr. Derham was at 
the trouble of getti nd had the Advantage of 


Mer ſennus in Baliſtic. Prop. 39. 1474 Feet. | 
Flamſtced and Halley, 1142 Feet. 


2 
heating and he om the Tower of his Pari the 
Church at Upminſter in Eſſex, many Muskers Fired 


The Florentine Academy, 1148 Feet. 

The French Obſerv. Hiſt. Acad. Regie, 1172 Feet. 

The Reaſon of this Diverſity, he judges to ariſe, 
t.) From theſe Gentlemens ufing not good Pendu- 
lum Clocks ordinarily, but a String and Plammet 
only, of ſuch a length as to ſwing Seconds. But this 
latter way cant be fo exact, as that by a Move- 
ment, becauſe rhe Obſerver's Eye muſt firſt ob- 
ſerve the Flaſh of the Gun, &c. Fired; and then 
the Swing of the Pendulum, which takes up Time, 
and occaſions much Confuſion. 

(2.) From there not being diſtance enough be- 


tween the Sound and the Place of Obſervation. 


And (3.) From there being no regard had to the 


at the diſtance of 1, 2, 3, and ſo far as to 8 Miles; ˖ 
beyond which he could nor hear in chat cod v. 
place, the Report of a Musket. But tho the F. Bi. 

ring of theſe ſmall Arms did him much Service in 10 
his Deſign, he was much better ſerved by tt dib 
Ordnance, or great Guns on Black-heath ; for be | 
could from his Church, aforeſaid, always by Night, rim 
with his naked Eye, and by Day, with a Tele * 
cope, ſee the Flaſhes of the Sakers (a ſort of Cam Pre 
non) there Fir'd, to Exerciſe her Majeſties y0""6 Bl Fi 
Enginiers, and hear their Report very plam). Bt deer 
On theſe he made many repeated Obſervation; ne 
and at laſt, by Favour of the Board of Ordnance, By tio 


he got lea ve to have two Sakers (fee tha — f 


; 


OS 


«4 


"lh "YR 8 


. 


8 O U 


; SOU 


vening till 
: There was a ſinall Gale of Wind 
ectly againſt the Sound. 

between the Flaſh and the Re- 


eſtion. 

or did he find that any different Elevation of 
ſeveral Muskets made any alteration in the Mo- 
of che Sound; which is an Anſwer to his r1ch 
oblem. And to Solve the 12 Query, he found, 
t different Quantities or Strengths of Powder, 
ade no alteration in the Velocity of the Sounds 
otion ; tho ir manifeſtly did ſo in the Serengeh 
the Noiſe. Nor did he find that there was — 
riety in the Time of the Motion of the Sound, 
her by Night or Day; whether it were Clear or 
oudy ; whether it Rained or Snowed, whether 
Barometer were high or low, and whether it 
re Summer or Winter: Which Solves his 
4, 6,8, 9 Queries. He found alſo, in Anſwer 
his 15th Queſtion ; that all kinds of Sounds, as 
Bells, Beetles, Muskets, &c. from the ſame 
ſtance came to his Ear inthe ſame Time. 


And the (ame be found, as to Intenſe or Strong, 
on d Languid or Weak Sounds; which anſwers his 
in eth Queſtion. | 

By Repeated and very accurate Obſervations, he 
ime AF found the Motion and Time of the Progreſſion 
clin f Sound, to be in all reſpects æquable. Which 


olves the 19th Problem. That is, that Sound 
1 an Engliſh Mile in 91, or 5, 25, half 
peconds : two Miles in 18, three Miles in 25}, Sc. 
nd ſo on uniformly. - „ 
As to his laſt or it Queſtion, he is confirmed, 
ar Sound moves the neareſt way, and that it 
loch not creep along the Earth's Curved Surface: 
Ind he believes (in Anſwer to the 14th Query) 
bat the Velocity of the Sound is the ſame in Accli- 
te:and Declivites; tho he bath not had Oppor- 
a+ making Experiments enough to determine 
exactly. t 
From the Communications which his Friends in 
[tal have afforded him; he thinks the difference 
Regions or Climates, makes no difference in 
the Motion of Sounds ; which isan Anſwer to his 
ty — 1 
ound that very thick Cloudy and Snowy 
Weather, did always leſſen and dull the Noiſe made 
* the Diſcharge of Guns, &c, Whereas in Fro- 
and clear Weather, they were much more au- 
dible, clear and diſtinct, than at any orher times. 
J many repeated, and accurately made Expe- 
— he diſcovered, that contrary Winds do 
ways retard the Motion of Sounds and that in 
Fos ion to their Strength; which is what the 
dentine Virewofi, and many others have formerly 
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By Obſervations and Experiments, made with 


and | proper Inſtruments about the Velocity of che Mo- 


tion of Wind; he concludes, that in the greateſt 
and moſt rapid Storms that ever blew, the Wind 
moves net above 60 Miles an Hour, and perhaps 
not above 30 whereas Sounds may go above 70 
Miles in the ſame time. And couſequently, they 
cannot be the ſame Particles of che Air or Atmo- 
ſphere, which carry both; at leaſt they can't be 
moved after the ſame manner. He concludes, - as 
above- ſaid, that the Velocity of Sound is, ſuch 
that ir ordinarily moves 5280 Feet, or an Eng!iſh 
Mile in 91 half Seconds: And that it moves 57 1 
ina half, and 1142 Feer, in a whole Second of 
Time. But that the Winds may fo affect ir, by 
conſpiring with its Motion, as to carry it 600 Feet 
in a cond; or by being contrary to it, to 
retard it ſo, that it may not move more than 360 
Feerin a half Second of Time. #: 

He concludes, with ſhewing the Uſes that may 
be made of this Knowledge of the Velocity of the 
Motion of Sound. In meaſuring the Diſtances of 
Ships at Sea from one another, or of a Ship from 
Shoar ; of Forts and Batteries one from a „or 
of any Places at Land within the hearing of the 
Report of a Gun; of the Diſtances of 
Clouds, &c. „ | 

In Philoſophical Tranſa&ions, Ne. 156, you 
have an Account of the Doctrine of Sounds, 


h 
er 


by Narciſſus, Bi of Ferns and Leightin, 
And in No. 247, of the Swiftneſs of Sounds, 
and their Reflections by Echoes. 


In the Hiſtory of the Royal French Academy for 
A. D. 1700, They ſay, it bath been 
that a Sound moves 180 of their Toiſes in a Se- 


(i. Therefore they conclude, chat the Air muſt be 
moved or ſtruck at firſt with a very great Smart- 
neſs or Swiftneſs. 2. All Conjectures and Phy- 
cal Reaſonings, perſwade us that this Motion or 
Stroke on the Air muſt be impreſt by very brisk 


dy, in order that they may exert their Spring or 
Elaftick Force. (3.) In Philoſophical Tranſattions 
No. 299. you have an account of ſome i 
ments of Mr. Hawksbee's, whereby it appears pla in- 
ly; that as Exhauſting the common Air out of a 
eceiver, doth very. much leſſen the - Noiſe made 
by the Bell there hung and ſtruck 5; ſo crowding 
or conveying more Air into a Veſſel, made on 
purpoſe for fach Condenſations of Air, - did ve- 
ry ſenſibly augment the Sound of the included Bell. 
SOVERAIGN, was a Piece of Gold Coin, 
Current at 22 Shillings and 6 Pence, in 1 H.8. 
When by Indenture of the Mint, a Pound Weight 
of Gold of the old Standard was to be Coined 
into 24 Soveraigns. In 34 H. 8. Soveraigns were 
Coined ar 20 Shilling, and half Soveraigns ar 
10Shillings. In 4 Ed. 6. Soveraigns were Coin- 
ed at 24 Shillings a piece, and in 6 E. 6. at 30 
Shillings ; and alſo in 2 Eliz. 
SOWNE, is a Term of Art uſed in the Exehe- 


venu, i. e. remembred: For the Stat. 4 H. 5. c. 7. 
in the Original French hath Des Eſtreats oriens Sou- 
venu. And ſuch Eſtreats and Caſualties as are not re 
be remember d, run not in Demand, i. e, are not Le- 
viable. So now in the Exchequer, they ſay, ſuck 
Eſtreats as the Sheriff, by his Induſtry cannot get, 


been entirely miſtaken in; aſſerting, chat Contra- 


nety of Wind ; 
— —— no Retardation of the Mo- 


6 


are Eſtreati that Sowne not, and Eftreats that Sowne, 
SPHERE, 


cond, or 283 middle French Leagues in an Hour. 


Vibrations of the ſmall Parts of the Sonorous Bo- 


quer, and ſeems a Corruption from the French Su- 
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' SPHERE, 1. The Surface of a Sphere is equal] SPIRITI7ALITIES of a Biſhop, are dad 
to the Periphery of a great Circle, Multiplied by | firs as ariſe to him from the Benefit of his lui 


its Diamercr, Hayes, p. 73. 


2. The Area of any Segment of a Sphere cur off | Parliament, ſuch as thoſe of his Viſitations 
by a Plain, or by two Plains which are Parallel, | rutions, Ordinations, Sc. | 
is to the whole Spherical Surface, as the Inter- SPIRAL Line. Sceon this Subject furthey, 
cepted Portion of the Diameter, is to the whole | Srephano de Angelis de Infinitis Spiralibus ing. 
Diameter. Wherefore putting r= Radius, c Pe- | /is, &c. Pet avii. ; 
riph. and x the Intercepred Diameter; the A-| I. Bullialdi Demonſtrationes Nove de Sg 
rea-of any-Segment may be found by this Propor- | bus. | 


tion. 2 7. & 2: Are. ex. 


The Part of the Spheres Surface contained be- 
Tween the Semicircular Arks of any two (Great) mach, above the left Kidney ; it is tied to the 


— rr Tis of a blewiſh or leaden Colour, of an Ohly 


Circles is to 4 right Angles. 


3. When the Diameter of any Sphere is equal 
to the Radius 1 any O, then the Arca of that 
Circle will be equal to the Surface of the Corre- 


17 6, on 


e Convex Arca of a Cylinder Circum- 
ſcribing a _ - the —— mas” _w irs 
own Altitude (which in this Notation will be 2 rc) — 
is Quadruple of the Arca of the Baſe ; and con- Points, as Redii from ſo many Centres; and; 
ſequently = to the Arca of the Surface of the 
Sphere, and the Surface of an Hemiſphere is 
=to rwice the Area of one of its great Cir- 


cles, 


K L 


. Suppoſe the UAL, together wich the Semi- 
circle ABD, to Revolye round AD as an Axis ; 
then will the Line K L Generate a Cylindrick Sur- 


face S to the Hemiſpherical one Generated by the 
Semicircle (by 3.) Wherefore if any Point, as M, be 


aſſigned, and thro it PN be drawn Normal to 
AB. Tay che Surface or Ring deſcribed by K N, 
will be equal to the Segment deſcribed by the Ark 
AM. For the Ring deſcribed by K N, will be to 
the whole Cylindrick Surface deſcribed by K L, as 
KN, KL. And the Segment made by the Revo- 
lation of the Ark AM, is to the whole, Spherick 
Surface, as AP, AD, that is as KN, KL. 
Wherefore, Sc. | 
About the Dimenſions of the Sphere and Cy- 
— See Dr. Wallis in Philoſophical Tranſacti- 
ons, N. 26 | 


. 547. a 
SPIGURNEL, was anciemly (Spigurnellus) he 


that had the Office of the Eſpigurnantia, or Seali 
of the King's Writs. This Word Spelman — 
Du Freſne recite, tvithout interpreting ir. But it 
ſeems to be taken from the Saxon, Sparrau, which 
fignifies to ſhut up, Seal or Secure. Kennet's Gloſſ, 


in Paroch, Antiquit, 


| 


Ction in his Dioceſs, and not as a Baron g 


SPLEEN. The Veſſel which in Beaſts 
the Mili, is ſituated in the left Hypochondrjyn, | 
der the Diaphragm, between the Ribs and they, 


riteneum, to the Diaphragm, and to the Omeyy 


Figure, thick at the edges, and not thin as the 
ver, it hath two Membrancs, the External cow 
from the Peritoneum. The Internal Membray 
finer and thinner than the External; for if y 
blow into the Splenick Artery, the Air will 
thro the one, but not theothez. Its Fibres are y 
regularly woven, as thoſe of other Membry 
ſeem to be, but they come from innumerg 


Fibres of one Point are regularly woven with t 
Fibres of the Points ſurrounding it. It recein 
Veins, Nerves and Arteries from thoſe that em 
the Spleen, 
The Subſtance of the Splcen is not only ks 
together by its two Membranes, bur alſo by im 
merable Fibres which come from the Points of 
Internal Membrane, and are inſerted in the Poi 
of the oppoſite fide of the ſame Membrane, at 
Expanſion of the Extremity of theſe Fibres ſee 
ro compoſe the Internal Membrane, 
The Spleen is Compoſed of an Infinite nume 
of Membranes, which from little Cells and © Cavin 
of different Figures and Bigneſſes, which Comm 
nicare with one another, and are always full d 
Blood. 7 
At the Extremities of the Blood Veſſels in tl 
Splecn of Sheep, we find ſeveral white ſoft Spe 
which Malpighius calls Glands. 

The Spleen hath Arteries from the Celia 
whoſe Capillary Branches make frequent Inolc 
lations upon the Membranes of the Cells. Iv 
Veins, whoſe Extremities communicate with the 
Cavities of the Cells, as they come our of the 
Spleen, unite and make the Ramus Splenicus of the 
Porta, which carries the Blood from the Spleen to 
the Liver. Theſe withits Nerves, which are con- 
ſiderable, from the Plexus Splenicus, are equally dr 
ſtributed thro the whole Subſtance of the Spleen, 
being all included in a common Capſula. There art 
likewiſe a few Lympharick Veſſels which ariſefrom 
the Spleen, and diſcharge themſelves into the Lum 
bary Glands, 
The true Uſe of the Spleen is yet uncertain; 
the Ancients thought it to be the Recepracle forthe 
Melancholick Humour: Some fince confideriy 
that in the Spleen there are a great number 
Membranes and Fibres, and alſo many Nerves 
have thought that the Blood is attenuated, and be, 
comes more Spirituous in rhe Spleen : li 
conſidering that the moſt of the Blood in the L. 
ver comes immediately from the Spleen 
Omentum, they think that one furniſhes a 
Oleaginous, the other the Spirituous part o 
Bile. | 


SPOTS, 


mn 


SQU *. **S OA 


POTS in the Sun, beſides what may be con- To Form any Number of Men into a Square 

ded about theſe Solar _ being no P Battle, as ſuppoſe 3; o, extract the neareſt Square 

oh ing round the Sun's as ſome have| Root of 500, which is in Integers 22, and that 

ought. Dr. Hook, in his Opera Poſt. draws theſe will give the Number of Men for Rank and File. 

ther Concluſions ; 1. That theſe Bodies are ei- There will be a Remainder of 16 Men, who may 

er Opake, and fo hinder the Sun's Light from| be hos of as the Commander thinks beſt. 

ling thro them, or elſe are Incombuſtible and] SQUARE Battalion of Ground, is when the 

k Bodies, which will afford no Light at all for Ground of the Flanks is of the ſame Extent; as the 
certain Time, and do as it were quench and dea- Ground of the Front and Rear. To make a 

n that part of the Sun where they riſe. (2.) There| Square Battalion of Ground; as ſuppoſe the Num- 

Lear in ſome parts of the Sun's Face, alſo Nebulæ] ber were 60, Multiply 60 by 3. * 

Clouds; in ſome others Faculæ or Blazes, which] Feet which every takes up in Front, the Pro- 
vea clearer Light than the other Parts of his Bo- duct will be 180; divide that by 7, which is the 
The Spots are ſvbject to Increaſe and Dea- number of Feet each Man takes up in d or 
aſe, having ſometimes covered a part of the| which is the diſtance of the Ranks, the Quotient 
n bigger than all Europe, and ſomerimes bigger without. a Fraction will be 25 ; whoſe Square 
n the whole Surface of the Earth. {3.) The] Root is 5, which will give the number of Men in 
otion of cheſe Spots is always from Eaſt ro eſt, File. And if you divide the firſt given Number 
cording to the Order of a Line of Sines, begin-| 60 by this Roor 5, you will quote 12, which is 
g from the Centre, of which rhe Semi-Diame-| the Number of Men in each Rank. . | 
of the Sun is Radius. And this Motion ap- SQUARE hollow, or hollow Square, in the Art 
ars to be ina ſtraight Line in the beginning of Military, is a Body of Foot drawn up with an 
ne and December; when the Earth is in that] empty Space in the middle, for the Colours, 
rt of che Plain of the Ecliptick, which cuts the Drums and Baggage, facing and cover'd by the 
zinof the EquinoCtial of the Sun's Turbinared | Pikes every way to keep off Horſe. . AA 
ation. Ar other times the Line of their Motion | STABLE-STAND, is the Term for one of the 
incurvated and bent into an Ellipſis; which is|4 Evidences or Preſumptions whereby a Man is 
eateſt when the Earth happens to be in thoſe | Convicted, to intend the Stealing the King's Deer 


nly ks rts of the Ecliptick, which are the extream Li- in the Foreſts. The other 3 are Dog-draw, Back- 
y in rs of ir, compared to the Plain of the Sun's E-| bear, and Bluody-hand. This Stable-ſtand, is when a 
inoctial: And this alſo is twice a Year, vi. Man is in Stabili Statione, at his Standing in the Fo- 


the middle between the Nodes, both Plains paſ-| reſt with a Creſi- bow, or Long- bow, ready to ſhoor 
g thro the Centre of the Sun, that is, about the at a Deer; or elſe when he is l cloſe up by a 
pinning of March and September. Whence he Tree, Cc. witch Grey-hounds in a Leaſh ready to 
duces by undeniable Demonſtration, that the | flip. 5 ; 
n is of a Globular Figure, and that it moves on STAKE, is che Name of a ſmall Anvil, uſed by 
& own Axis from Eaſt to Weſt : As alſo that the | Smiths; ſometimes it ſtands on a broad Iron-foor, 
xis of his turbinated Motion remains fix d, and is| on the Work Bench, to be moved up and down 
ways directed towards the ſame Point in the | occafionally ; and ſomerimes it hath a ſtrong Iron 
Jeavens, as the Earth's Axis is found to do; as al- '$ ike at the bottom, by which tis fixed to ſome 
the Axis is of Fupiter and Saturn, as far as can yet | place on the Work- bench. Irs uſe is to ſer ſmall 
e diſcovered by the Spots, Satellites and Ring, of | and cold Work Serait, by hammering it on the 
heſe Planets. (4.) He obſerves alſo, that there is] Stake, or to Cut or Punch upon with the cold Chiſ- 
kind of Torrid Zone, or certain Space or Breadth | ſe/, or cold Punch. | | 
dn each fide the Sun's Equator towards the Poles, } STALLAGE, was a Cuſtomary Rent paid in 

which theſe Macule, N:bule and Facule do appear | Fairs or Markets, for the Liberty of a Stall or 
poſt. Whereas without rheſe Limits, or in the | Standing, by the Stallangers or the Creamery, i. e. 
emperate Zones (as with regard to our Earth they | thoſe Traders who expoſed their Goods to Sale on 
may be called) they appear but ſeldom, and never | the ſaid Stalls. In Scotland they call it Srallenge, 
dwards the Polar Parts. the Romans called it Siliquaticum from _— 


con. SQUADRON of Ships, is a Diviſion, or part which was their firſt and leaſt Weight, a kin 
& of a Fleer, Commanded by a Vice or Rear Admi- | Cara# of 4 Grains. | | 
5 nl, or ſome other Commander or Commadore, as, STAMPING-MILL, called alſo a er 


they call it ; but the Number of Ships in it is un- Mill, is a Mill uſed in the Lin- works to bruiſe che 
certain, | Ore ſmall. See rhe Deſcription of it under 
SQUADRON, is a Body of Horſe, whoſe | Tin. | 5 ; 
Number is not fix d; bur uſually is from one 100] STANDARD for Gold-Coin in England is 22 
to 200 Men, according to the General's Pleaſure, Caracts of fine Gold, and 2 Caracts of Copper, 
the Strength of the Army, and as Occaſion ſerves. | and the French and Spaniſh Gold are nearly of the 
Uſually a Squadron conlifts of 3 Troops, each of | ſame Standard. See Cara. . 
zo Men, and it never exceeds 200 Men. Becauſe | For Silver-Coin, 11 Ounces and 2 Penny Weight 
a greater Number than chat cant be advantageouſly | of fine Silver, and 18 Penny Weight of 
Poſted, nor have room to act in narrow Ground, | being melted together is the true Standard, and 
Weeds, Marſhes, Defiles, &c. The Eldeſt Troop | ſuch Silver is called Sterling. When either Gold 
takes the Right of the Squadron, and the Second | or Silver is finer than Standard, they call it berter, 
the Le, and the youngelt in the Centre. A Squa- | if courſer, worſe ; and they reckon the Exceſs or 
dron is always drawn up 3 deep, or in 3 Ranks, Defect by Carats, and Grains of a Carat in Gold, 
with the length of a Horſe berween each Rank. The | and by Penny-weights in Silver. And it is thus 
Standard is always in the Centre of the firſt Rank. | diſcovered : They take a ſmall quantity and 4f- 
SQUARE Barrel, or Battalion of Men, is one | ſay ir; chat is, weigh it very exactly, and then 
tar hach an equal number of Men in Rank and melt it ina Crucible e Fire, * 
= | | 7D ; 
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the Topper, or other Alley mir d with it be 


burnt away. When cold, they weigh it again ac- 
. nothing of the 


firſt Weight, they call ir fine Gold; if it hath 
— eight, they call it Gold of 24 


Carac̃ts, or one Caract better than Standard; if it 
Caracts fine, or 
Standard; if it hath loſt 3; „ tis called 21 
Caracts fine, or 1 Caract kf than Standard, &c. 
And ſo they Aſſay Silver, only they compure its 
lofs by Penny-weights, Ce. 
"STANNARIES. are the Mines and Works 
where (Stannum) Tin is dug and Smelred; as in 
Cornwall, and other Places. There are ſeveral 
Laws about, and Liberties granted to the Stanna- 


7y Courts in ſeveral Acts of Parliament; as in the 
Time of Edw. 1. and afterwards, as Abridg d by 


curately, and if it hath ! 
loſt A part of its 


have loſt 2; parts, then tis 22 


Edw. 3. and in 17 Car. 1. c. 15. 


STAPLE, ſgniſies this or that Town, City or 
Place where the Merchants of England * by 
otn, 

Lead and Tin, Sc. and ſuch like Staple or Stan- 
ding Commodities of this Land, in order to their 
being Sold by the Great. Theſe Places you will 
find in ſeveral Statutes, appointed and altered by 


Act of Parliament, to carry their W 


the Kings of England, from the ſecond Year 
theſe 


fells, Lead, Tin, Butter, Cheeſe and Cloth; as 
2 14 Reb. 2. c. 1. tho ſome will allow 
the lad five. | 


Ve. 
TAR. All Deeds, Obligations, C — 


Releaſes, Sc. of the Fews were anciently calle 
Stars, from the Hebrew Shetar, a Deed or Contract. 
Theſe were ſometimes written in Hebrew and La- 


tine, bur uſually in Hebrew alone. 
STAR-CHAMBER, was a Chamber at t- 


minſter, formerly ſo called, from its Roof bein | 
— : Y d Eighth. | STRIE, are the Liſts or Rays which nm 


Painted with Stars. Henry the Seventh an 
order d by ſeveral Statutes, that the Chancellor, 


aſſiſted by others there named (vid. 3 H. 7. c. 1. Or 


and 21 H. 8; c. 2.) ſhould have Power ro Puniſh 
Routs, Riots, Forgeries, Embraceries, Perjuries, and 
ſuch other Miſdemeanors, as were not —— 
provided for by the Commomlaw; and for whi 
the Inferior Judges are nor ſo proper to give Cor- 
rection. Bur this Court, by 17 Car. 1: c. 10. was 
entirely diſſolved and determined, and fo conti- 
nues to this day. 


STATIONARY, how to an Eye placed at the 
ro ſtand ſtill or be Statio- 


; ſee under the word Dire# in this Vol. 2, 
LLIONATE, inthe Civil Law, isall kind 
of Cozenage, and Knaviſh Practice in Bargaining. 


and all ſorts of Frauds that have no peculiar Names | 


in rg . And tis ſo es from Fas. a Li- 
zard with great variety o and v Ju- 
dicialto Mankind. i 9 
STERLING Money, this word ſeems to come, 
as Mr. Sommer hath derived it, from the Saxon word 
Steore , that is, a Rule or Standard; and therefore 
it Ggnifies that Coin or Money, which for Metal 
and Value, was ro be a common Standard of all 
Current Money. And this is the more probable, 
becauſe ſuch Money at the coming in of the Nor- 
mans, was called Sterilenſis. Orderic. Vital. 
Sub. Anno 1082, Porrigam quindecem — 
um, Dr. Kennet's Gloſſary, Eſterling in Stow is uſed 


Edw. 3 ro the fifth of Edw. 6. and what Officers 
t 


aples had belonging ro them ; you may ſee 
in Anno 27 E. 3. Stat. 3. c. 21. The Staple - 
modiries of this Land are, Wool, Leather, Wool- 


| thinks we ſhould call Staved or Cabled Column. 


for a Penny-weight, ſignifying a Penny of fine 


Saver, ſuch as we now call Seandard, Bf 
word Sterling, as being a piece of Money, ,, 
rally, if not always, ſignifies a Penny, Ang % fy 
ood while together there was no other Coin 
ennys; and that Denarius ſignifies in many 
thors the ſame as Nummus, all good Stande 
ver, came to be called Sterling Silver, and good 
ney, Sterling Money, as it is to this day. 
STILES, the upright picces which go fromy 
bottom to the top in any Wainſcot, are by, 
Workmen called Stiles. 
STILOBAT UM, is in Architecture the} 
of the Pedeſtal of any Column. 
STIPULATION, in the Civil Law, isa 0 
tract made by Words, and not in Writing, by 
king a Queſtion, and receiving preſently a pn 
wer: And in this Contract the Obligatia 
only upon one fide, i. e. on the fide of the 5 
ſer, who was called Rew Debendi, or Promit: 
as the Stipulator or Creditor, to whom the Prog 
is made, was called Revs Credendi, or Stipul, 
This was the old Senſe, but now with us the 
Stipulation is commonly uſed for the Act of the} 
ſon obliged ; and ſome ſay that the word 9 
tor is common both to Debtor and Creditor, 
STOMACH, ſee Ventriculus. Monpeur ( 
rac, Profeſſor of Medicine at Montpelier, hat 
an eaſie Experiment, ſhewn that the Force of 
Stomach alone (in Vomiting) without raking 
conſideration the Muſcles of rhe Diaphragm 
Abdomen (whoſe force together is more than t 
248000 Pound Weight) is equal to that of 11; 
Pound Weight. g a 
STRAIKS, in Gunnery, are Plates of Ira 
the length and breadth of one of the 6 f. 
which ſerve for the Round of the Wheel of a 
carriage, and fix'd on the Circumference oft 
Wheel with ſtrong Nails, which are called | 
Seraik-nails ; "theſe Straiks cover the Joynrs of 
Felſoes and defend the Wheel. 


rween the Flutes, Chanels or Striges in Fluted Pill 
Theſe are 20 in the Dorick, and 24 in the Toni 
er. 

STRIGES, in Architecture, are the holl 
Chanels in the Shaft of a Column, called by a 
Workmen Flutings and Grooves, They more 
perly belong ro the Ionick Order, tho they a 
found ſomerimes in the Dorick, and often ind 
Corinthian and Compoſite. They are genen 
ar right Angles with the Plane of the Baſe, but 
ſomerimes — winding about the Pillar. Son 
times the Srriges are filled up with a Swelling 
third part from the Baſe, lying in the hollow lik 
a Stick ſhor of a round form: Theſe Mr. E. 


STUCCO, Painting in Seueco was revived 
from the Ancients by Giovanni d'Udine a Schola 
of Raphae/'s; he found the true Matter which 
Ancients made uſe of, which wasa Compoſition d 
Lime and Marble Powder'd very fine. 

STRUT, is a Term uſed by ſome Builders fir 
that Brace which is framed into the Ring piece 
the principal Rafters. 

TUDDING-SAILS in a Ship are Bolts u 
Canvas, or any Cloth that will hold Wind, er. 
tended in a fair Gale of Wind along the ſide d 
the Main-ſail, and Boomed out witha Boom; th 
are ſometimes alſo uſed ro the Clew of the Mar 
fail, Fore-ſail and Sprir-ſail, when the Ship hoe 


either before the Wind, or Quartexing. _ 


* 
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LO-Chondrobyoideus vel Stylo- Hyoides alter, 
* of the Os-Hyoides, which ariſes Fl 
nd Tendinous from the Styloide Proceſs, near 
rigin of the 8 and tuns under 
e Cerato-Gloſſus. It is inſerted into the Carrila- 
nous Appendix of the Os-Hyoides, and irs Uſe 
to aſſiſt the Sty/o-Hyoidens, in putting the Os- 
hade upwards and laterally. Dr. Dowgla. 
STYLO-Hyoid.eur, is a Muſcle of the O- 
woides, ariſing by a round Tendon from near the 
iddle of the Proceſſus Styliformis, and is inſerted 
endinous into Baſis of rhe O:-Hyoides, near 
Cornu, to which alſo ir often adheres Fleſky. 
«Uſe is to put the Bone of the Tongue on one 
je, and a little upwards when both At in Con- 


SUBNORMAL is a Line, determining in any 
urve, the Interſection of rhe Perpendicular ro 
ie Tangent in the Point of Contact,. with the 
is. And this Subnormal in the Common or 
llonien Parabola, is a Determinate Invaria- 
e Quantity; for tis always equal to half the 


of the rameter of the Axis. 2 

rd S. SUBROGATION in the Civil Law, is put- 

ditor, g another Perſon into the Place and Right of 

eur n, that in any Caſe, is the proper Creditor. 

r, hath his is alſo called Ceſſion. 

Ice of SUBSTITUTION, is in Algebra or Fluxions, the 

taking tting in the room of any Quantity in an Equa- 

ragn yy Aut other Quantity which is really equal to 

"an th but expreſs d after another manner; and this 
done, in order to find ar leaſt ſuch a proper Ex- 


eſſion in the Equation, as ſhall Solve the Pro- 


of Tron m, or Queſtion propoſed. And in the Knack 
6 R doing this readily, conſiſts the chiefeſt Buſineſs 

ofa the Operations in Fluxions. | 

nce d SUB-TANGENT in any Curve, is the Line 

called Which determines the InterſeQion of the Tangent 


the Axis. And in any Equation if the Value of 
ie Sub-rangent come out Poſitive, tis a ſign that 
de Point of Interſection of the Tangent and Axis, 
ls on that fide of the Ordinate where the Ver- 
x of the Curve lies; as in the Parabola and Pa- 
boloids . But if it come out Negative, the Point 
Interſection will fall on the contrary fide of the 
Irdinate, in reſpect of the Vertex or beginning of 
e Abſciſſa; as in the Hyperbola, and Hyperboli- 
ures. 


rm Fi 
And univerſally, in all Paraboliform, and Hyper- 


general ferm Figures, the Sub-tangent is equal ro the Ex- 
| | 7 of 14 Power of the Ordinate Multiplied into 
nee Abſciſſa. | 3 
Thus, in the Common Parabola, whoſe Pro- 


ty is yx . The Sub-tangent is in length 
qual ro x the Abſciſſa Multiplied by 2, the Ex- 
onent of, the Power of yy, the Squate of the 
Prdinate. That is, tis equal to twice the Ab- 
ia; and by the former Rule for Paraboliform 
igures, it muſt be taken above the Ordinate in 
he Axis produced. Thus alſo in one of the Cu- 
ical Faraboloids, where pK & . The 
nth of the Sub-rangent will be! of the Ab- 
Thus in the Figure annexed, you will ſee that 
x | 


ifſa. 


leſuy 


ö 


"SUB-TANGENT in any Curve, is « Ti 
which derermines the Interſection of the Tangent 


4 , | Ts 
in the Axis. Thus, if I M be a Tangent in tht 
Poiſt M, and PM an Ordinate to the Axis, the 
T P is the Sub-tangent, becauſe it determines the 
Point T, where the 3 cuts the Axis produ- 
ced beyond the Vertex of the Curve V. And the 
Line PC, which determines the Interſection of 
the P icular MC (to the Tangent in the Point 
— M) in the Axis VD, is called the Sub- 
normal, | r 

SUBURBICARLE Regione, called alſo Sub- 
urbane, Urbicarie vicing, were ſuch Regions or 
Cities of the Roman Empire, as lay within an 
100 Miles of Rome, and were under the Juriſdi- 
ction of the Prefect of that City: Wherefore 
they are ſometimes called Regiones Solite, becauſe 
intheſe the Governor of Rome was wont to Exer- 
ciſe his Solemn Juriſdiction. This alſo was the 
Ancient Extent of the Power and e of the 
Biſhops of Rome, before the Papal Uſurpati- 


on. WES! 
SUCTION, there are many Effects vulgarly 
attributed to Suttion, which in Reality bave very 
different Cauſes. As when any one Sucks Water, 
or any other Liquor up chro a Pipe; tis common. - 
ly thought, that by that Action the Perſon draws 
the Air up into his Mouth, and that the Water 
which is Contiguous to ir, follows it by a kind 
of Attrafison, as if the Air and Water hung to- 
gether : And others fanſie that the Air moves in- 
to the Mouth of the Sucker, and the Water mougs 


ſequently prevents any one part of the Water to 
riſe higher than the other there: And if à Pipe 
be put inof any tolerably large Bore, and be o- 
— both ends, the Water will riſe within the 
ipe to the ſame height as without, and indeed 

little higher, becauſe the Preſſure of the Air with: 
in the Pipe is a little taken off by bearing 


3 


: 


l 


the ſides of the Pipe. Now any one ap- 
lies his Mouth to the upper end of the Pipe and 

„his Lips ſo ſtrongly encloſe the Pipe, that 
no Air can get between them and it; and by the 


voluntary 


ion of the Spirits in the 


uſcles, 
the Cavity of his Thorax, or Breaſt is 
and enlarged ; by which means the Air included 
there, hath now a much larger Space to dilate its 


ſelf in, and conſequently cannot preſs 
22 the oppor end of the Pipe, as it 
he Cavity of the Thorax was ſo enlarged, 
when the Weight of che whole Atmo — kept 
its Spring bent. And that Weight or Preſſure be- 


ing now taken off by the Lips of the Man thar 


— 


—— 


4 


Sucks, the Equilibrium is deſtroyed, the Air Gra- 


vitates on the Surface of the Water, but cannot 


do ſo on the upper Orifice of the Pipe, becauſe the 


| 


Juncture of the Lips takes it off; and the Spring of 
the Air incladed in the „ being weakened 


3252 by 
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by the Dilatation of its Cavity, it cannot preſs 
ſo hard againſt the upper Orifice of the Pipe, as 
the Water will do againſt the lower, and conſe- 

uently the Water muſt be forced up into the 

ipe. Tis much the ſame thing in the Suction of 
a common Pump : The Sucker being right, rakes 
off entirely the Preſſure of the Atmoſphere on the 
Surface of the Water within. the-Barrel of the 


Pump, and conſequently the Armoſphere b irs 
Weight muſt force the Water upto e the Aqui- | 


librium. See Hydroſtatichy. 3 
SUFFERAGAN, is a Titular Biſhop, appointed 
to Aid and Aſſiſt the Biſhop of the Dioceſs, and 
36 H. g. c. 14. every Biſhop is Empowered to 
lect two Honeſt and Diſcreet Spiritual Paſtors, 
which fhall be called Biſhops Suffra gan. . 
SULPHUR, Sir 1/. Newton, on very 800 
Grounds, concludes, that the common Sulphur is 
Compoſed of Volatile and fixed Parts, ſtrictly ad- 
hereing to one another by Mutual Attraction, fo 
that they will both Sublime together; for by diſ- 
ſolving Flowers of Sulphur in Oil of Turpentine, 
and then Piſtilling the Diſſolution, tis found that 
Sulphur conſiſts of a thick, Volarile and Inflammable 
Oil or of a fat Bitumen, an Acid Salt, and a very fix d 
Earth with a little Metal. The rhree firſt of which 
ate found there in nearly an equal Quantity; bur 
there is only a very ſmall Proportion of the l 
The Acid Salt being 
fame with the Oleum Sulphuris per Campanam. 
' SUMMATORY Calculus, according to ſome, is 
the ſame with the Calculus Differentials of Leibmtz ; 
but more properly Summatory Arithmetick, is the 
Art of finding the flowing Quantity, from the Flu- 
ion; and ſo it is the ſame with the Caleuius 
Thtegralis: See Hays's Fluxions. 
| MMONER, or Summonitor, an Apparitor, 
who is to Cite in Offenders, to appear at a certain 
Time and Place, to anſwer to the Charge exhibi- 
$4 againft them. | 
...SUMMUM Bow, or the chiefeſt Good of Hu- 
man Nature, is that, which by its Enjoyment renders 
truly and compleatly happy: The Is diſtin- 
iſh this chief Good of Man, into that which is 
—— adequately ſo, and beyond which there 
can be no other; into a leſſer and Subordi- 
mare one, which is in ſome meaſure attainable in 
this imperfect State; and this laſt they call Felici- 
tas Viatorum, and the former Felicitai Comprehenſo- 
rum. | 
SUN, Dr. Hoek, in Opera Poſt. p. 89. from all 
His and others Obſervations, thinks it reaſonable 
ro conclude; That the Superficies of the Sun is 
covered wirh an Air, or Atmoſphere, or ſome o- 
ther Fluid Body: Ad that this Atmoſphere, 
tho poſlibly 80 times thicker and higher than that 
about our Earth ; yet in compariſon of the vaſt 
ameter of the Solar Body, becomes wholly in- 
viſible to — — aſſiſted by the beſt Teleſcopes: 
He ſuppoſes N aſe to look as bright as the Body of 
the Sun it ſelf, and that ir is really the Shell of 
3 and not the very Body of the 
that Shines. And from hence he faith, that 
all the Phznomena of 6 the Macule and Facules of 
the Sun will be Solved ; and that they are only 
Clouds or Smoaks in this Armoſphere. 
The Sun irs ſelf within this Armoſphere, he 
concludes to be a Solid and Opacous Body 5. 91.) 
from theſe Reaſons (1. The Conſtaney of its Ro- 
ration. (2.) The Fixedneſs of 71 (3. 


| 


wards its Centre. Theſe prove itsSolidiry, \, 
its Opacity, he concludes, from the difappeariny, 
the Solar Spots in the Limb, and their notreyy 
ing backwards, as they would ſeem to do if f 
1 tranſparent as the Atmoſphere iz ; 
the 


Light about the Nucleus of a Comet, thro' which 
as well as thro' irs Beard, the ſmall fix d 55 
may be ſeen. 


diffolved in Water, is the 


confiſt of Bodies Similar to our Nitre and & 
phur, and that theſe are ſet on fire; and cox 


the actual Burning or Fire of its Superficia 
— there be, best, fi 

rought againſt this theſis, from the dan 
of the Suse Fire belng bu 
1000 Years as it hath been in being; for (ſaith 
ſuppoſing it to have grown ſome Minutes leſs fut 
it 1. to give Light, none can contradict it by, 
ny 
\ ow. ſtanding, as we have none above 20000 
that kind ; and allowing that the Sun's Diame 
had been then obſerved to be as many Minute, 
it is now; yer could it not be thence conclude 
that the Sun did not loſe a Mile in Diameter e- 
aft. ry Year, and conſequently be now 4000 Miles! 
in Diameter than it was then. For ſince his [ 
meter is near $7 times greater than that of th 
Earth; 
then the Sun's muft be 696600 Miles. N. 
4000 is but a 174th 
conſequently would have diminiſhed it but 0 
Minute, which is a much leſs Quantity than 
Ancients pretended to obſerve to. 


to Secon 
it; becauſe tis poſſible the Sun may have y 
proached as much nearer us as that Diminutia 
amounts to; and for which, he ſaith, he coil 


ſhew a Reaſon. 


Reaſons, to ſuppoſe the Sun and hxed Stars to be 


mutual Action and Re- action between them and 
the Light which they emit ; and whoſe Parts art 
kepr 

but alſo by the vaſt 
Atmoſphere's Incumberton them, and every way 
[Vapor compreſſing them, and Condenſing the 
The Light ſeems to be emitted from the Sun and 
fix'd Stars (which probably are Suns to other 5y- 
ſtems) much after the manner as Iron, when hex 
ted ro ſuch a degree as tobe juſt going into Fuſion 
by the vibrating Motion of its Parts, emits wich 


Fire all around: 
their Heat longeſt, and that perhaps in the Pro- 


portion of their Diameters. 


great et in t ö 
went ſo near the Sun, as that it acquired 2 pt 
Heat which would not entirely go off in 3%, 
Years, Whence we ma gueſs, that if the Sn c 
and fix d Stars be only Collections of Denſe and ei 
w 
th 


The Power of its Gravitation or aQion to- 


ame of a Candle, or the Radiation ot þ; 


He thinks the Superficial Parts of the Sun, 


uently that the Phyſical Cauſe of its 1 | 
b 
any Objectioit of Mons 


urnt quite out in ſo mi 


ſervations we have on Record: For {y 
fing we had Obſervations Aſtronomical of 4; 


which latter be ſuppoſes 8000 Mig 


t of that Diameter, 


But ſuppoſing they could have obſerved ew 
s, yet that could not have contradich 


Sir IJ. Newton, alſo in his Opticks, gives good 
reat Earths, vehemently hot; whoſe Heat is co 
erved by the greatneſs of their Bodies, and the 


m fuming away, not only by their Fixiy 
Weight and Denſity of the 


apors and Exhalations which ariſe from them, 


Copious Streams of Liquid 


orce and Viole 
rear Bodies muſt preſerve 


Sir . Newton hath made it probable, that whe i f. 
Year 1680, in its Peribelo th 


Solid Matter, like the Planets, but beated to 3 0 
ry intenſe degree, they may be many Millions o 
Years without loſing any conuderable part of then 
Heat. 8 4 
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— hs Bok of yo _ — * i "nk 
— rdin g to Caſſini, the Sun's diſtance from be double to that between K and J, ſue will more 
idiry, 1 — "Earth i 192800000 Miles Engliſh, — as faſt inthe Perihelion as in the Apheli- 
— The of the Sun's apparent Motion | on. | A „ 19.939 a 


und the Earth, on which the Theory of this vaſt 
body is Eſtabliſhed, are by Aſtronomers obſerved ro 
| = = the Centre of the Sun's Body moves Annu- 
ly in the ſame Plane of the Eeliptiek, and ne- 
cr deviates from the Line ſo called. 

Which apparent Motion of the Sun doth in rea- 
iry belong to th 
no ſuch a Motion, and with ſuch a on by 
ne Grear Creator, will always continue ro move 
frer the ſame manner; fince here none of thoſe 
iturbing Forces have any Place which render the 

orion of the Moon ſo irregular. Of which in 
ts proper place. ; : 

2. But the apparent Motion of the Sun in the 


| _ ii very nmegual ; for 4 little after the Ver- 
= . % s little before the Autumnal Equinox, he n in 
ba 4 he Mean between the Extreams of hs Motion; but 
1 4. . tien is mot ſwift 4 little after the Winter Sol- 


tice, 4 'tu always moſt Now a little after the Summer 
ne every Tear, 

All which ariſes from the Earth's Revolving not 
n a Circle, bur an Ellipſis in one of whoſe Fei or 

mbelici the Sun is placed. And with this Law 
alſo, that the Areas deſcribed by Lines drawn from 
he Earth to the Sun, ſhall always be equal, in e- 
hual and proportional Times. 

In the Figure annexed, let the Sun be in the 
Point J, and ler the Curve FD EK be an Ellipſis, 
pr the Annual Orbir of the Earth's Centre Reyol- 
ing round the Sun, and repreſented by B. 


Let the Point H be the other Focus, and C the 


un and - 
"i Linea Apſidum ; and D the A 
of Perihelion of the Earth. F E 
: afioa IC or CH is che Eccentricity, or the diſtance be- 
wid voeen the Centre and the Fei. Let MN, or OP 
"vid de the Latus Rettum of the A and let the 
are Rist Line A B biſſect the Angle FI BI. Now 
"Pro ſince by Lines drawn from its Centre to rhe Sun, 
the Earth defcribes always Areas proportional to 
de! tbe Times of its Motion in the Orbit, ix will de- 
% Fribe equal Areas in equal Times: ſeeing 
a we Line BI grows longer towards, and at the A- 
p000 2 and ſhorter, - at and about the Perihelion, 
Soo BY Tbe Earth muſt move flower in the former, and 
and WM fvifter in the latter Caſe. And indeed the Velo- 
e. i of the Earth's Courſe in ber Orbit, will al- 
(WH Vaysbein a reciprocal Ratio of her diſtance from 


the Earth ; which being ar firſt pur | the E 


3. And from this Figure, twill be apparent, 
that the Sun's Di will appear greater when 
the Earth is in ber Prrihelion, which is a little af- 
ter the Winter Solſtice, and 4%, when ſheis in her 
Aphelion, which is à litrle after the Summer Sol- 
ſtice, as is found by Obſervation. And this dif- 
ference in his apparent Diameter, ſhe ws alſo that 
arth moves not in a Circle, but an Ellipfis 
round the Sun, 8 

4. Thoſe Places in the Ecliptick, in which 
theſe greateſt Differences of the apparent Motions 
and Diamerers of the Sun happen, in-proceſs of 
Time are changeable, and do move forward (or in 
Conſequentia) equally. ' For tho' the Aphelia and 
Nodes of the Planets are really at reft and im- 
moveable ; yet becauſe of the Annual Ceflion of 
the ——.— in antee-dentia, they appear to be 
moved forward juſt the ſame quantity. a 

5. If you ſuppoſe the Ecliptick to be biſſected 
in the Equinoctial Points, the Sun appears to ſtay 
about 8 Days longer in the Northern than in the 
Southern half of that Circle. 

For the Elliptick Orbit of the Earth will be cut 
unequally by a Line paſſing thro the 2 Equinocti- 
al Points: The Perihelion not being far from the 
Winter Solfticial Point, the Equinoctial Points 
will not be coincident with rhe longer Axis, but 
almoſt with the Latus R-tum; for in the Figure 
above the Line of the Equinoxes QR, is not 
much different from N M the Latus Re#um. 
| But this Inequality of the Sun's apparent Moti- 

on, is not now the ſame as it was in Prolemys 
Time, and is conrinvally changing, and in pro- 
ceſs of Time the 15 —.— Points will come to 
be in K and D; then there will be no diffe- 
rence in the Time of the Sun's Stay in either 
ment of the Ecliprick : But aker thivie will en 
creaſe again, and then again decreaſe as now, if 
the Earth's Annual Motion be continued. | 
6. And yet the Spaces or Times of the Earth's. 
emire Revolution in her Orbit, are all equal one 


to another, and are what we call Tears, contain 


ing each 365 Days, 5 Houts and 49 Minutes near- 


4 The Angle of the Inclination of the Planes 
of the Ecliptick and Equator, or the Sun's greateſt 
— * hath been always invariably the ſame, 

x. 23, 30. 
8. The Sun's Diurnal Parallax is almoſt inſen- 


Centre of the Ellipfis ; K its great Axis, or the 
helion, and K the And this is of the 
is the lefſer Aris, | throughly to underſtand ; 


| 
' 


the Sun; fo that if the diſt ance between D and 1 


fible, and his Menftrual Parallax is ſcarce 15 Mi- 


nutes of a Degree. | 
greateſt Uſe in Aſtronomy 
nay, of ſuch an abſo- 
lure neceſſity, that without its knowledge, neither 
the Diſtances nor Magnitudes ofthe Sun of Planers, 
can be obtained to any tolerable Certainty. ip 

Thete have been 3 ways made uſe of by Aſtro- 

—2 to find the Sun's Horizontal Paral- 
ax. , 

1. Thar ofthe famous r ptoceeds, 
on the Theorem which our Mr. Horrox hath accurate- 
ly deſcribed and explained, and which is exactly and 
Geomerrically certain, and would do if the Paral- 
lax of the Sun were any conſiderable quancity ; bur 
all that we can accurately conclude from it, is, 
that it is not ſo; and conſequently that the diftance 
of the Sun is vaſtly great. See Mr. „ 


3 


mme ... ah 


aA 


Eye at the Earth's Centre, and the other Eye at 


Horizontalto the other ; becauſe the Moon's Place 


* 


SUN 


SUN 


lea. r 61. where there is a ſhort account of 
this Method. 5 . 

2. The ſecond way of finding the Sun's Hori- 
zontal Parallax, is that which tis ſaid Ariſtarchus 
Samius firſt uſed, and hath been followed by Kep- 
ler, Vendeline, and more eſpecially by Ricciolus. ' 
This ſuppoſes that you have the exact Moment of 7 
the Time of the Half-moon, or the Dichotomi at ion | 
or Biſſetion of her Disk by the Light and Sha- 
dow, and ſome other things, as difficult to obtain 
as what you ſeek for: And therefore I ſhall ſay 
no more of ir, than only to refer you ro 
Mr. In biſton s Book, p. 66. where you have a good 
account of this Method; becauſe I muſt give you 
an account of a | 

3. Third way of finding this Horizontal Paral- 
lax of the Sun; which tho it be not ſo direct, is 
yet more accurate and exact than either of the for- 
mer. 

And this depends on a Method of determining 
firſt the Parallax of Venus or Mars. 

The Annoal Parallax of the fix d Stars, being 
by late Obſervation eftabliſhed : The Coperni- 
can Syſtem is ſo too, and the Proportions of the 
Diſtances of all the Planets from the Son are gi- 
ven. And fince tis clear in that Syſtem, that not 
only Mars and Venus, but even Mercury, do ſome- 
times come nearer to the Earth than the Sun ever 
doth ; and conſequently muſt have all of them a 

reatet Parallax than the Sun ar ſuch times; from 

ence it is manifeſt, that if we can ger the Paral- 
lax of Mars, when in oppoſition to the Sun, or 
that of Venus and Mercury, when in Conjunction 
with him, the Sun's Parallax will be diſcovered. 
Indeed, as to Mercury, he is uſually ſo hid in the 
Sun, and his Motion is yer ſo indetermined, that 


ung yy 4500p can be eſtabliſhed about his Paral- |. 


b the Conjunctions of Venus and the Sun 
are ſo rare (and that Time only is proper for it) 
that irs Parallax is as yet not accurately enough de- 
termined. | 

There remains then Mars only, who being 
ſo metimes diftant from the Earth, bur half as far 
asthe Sun ; and being at ſuch Times, when he is 
in Oppoſition to the Sun, very Conſpicuous and 
fir for Obſervation, is much moſt fir Planer 
for our preſent Purpoſe. Caſſini ſeems to have 
been the firſt that thought of, and practiſed this 
way; but our Mr. Townley's Invention of the Mi- 
crometer, hath been very ſerviceable to him in it, 
as well as of the greateft Uſe in other Aſtrono- 
mical Obſervations. Before we deſcribe rhe Me- 
thod of Caſſini for finding the Sun's Parallax, I 
muſt remind you, that the Parallax of Mars, for 
inſtance, is only the difference berween the appa- 
rent place of that Planet, with reſpe& to the Earth's 
Centre, and toa Point on its Surface, when the 
Planer is exactly inthe Obſerver's Horizon. Thar 
is, you muſt ſuppoſe two Obſervers, one with his 


the Earth's Horizon, at the other Extremiry of a 
Semidiameter of the Earth, whoſe Poſition is 
Normal to that Line which connects the Earth's 
Centre, and that of Mars; the latter being accu- 
rately in the Horizon of chat Obſerver, who is 
ſuppoſed at the Surface. And thus, for inſtance, 
the Moon's Parallax may be obtain d by the Ob- 
ſervarions of two Aſtronomers at the ſame Minute 


crometer; ſince the part of the other 1 8 


LVR, as the Equinoctial inthe Heavens, 
ded infinitely in the Region of the fixed dn 
Let Mars be in H, in the Plane of the Equay; 
then his Diurnal Revolution will be truly 


a Centre, inthe Plane of the Equinoctial, fo ay 


which the Planet is ſuppoſed to deſcribe in 
Hours round the Earth, without any regard nor 
to any other Motion. Then if you ſuppoſe ths 
Circle to be divided into 24 thro 
each of which a Plane ſhall 


theſe Planes will be the Planes of the Hour Gr 
cles, and will alſo be Meridians, with reſpe@ t 


be one of theſe Planes, or the Meridian 


of Time, if ſhe be Vertical ro one of them, and 
rothe Vertical Obſerver, will be the ſame, as if he | 


| 


had ſeen her from the Centre of the Earth, he 
this Merhod, with good Inſtruments, will do h 
any other Planet or fix d Star. But the 
of — for finding the Parallax of Maj; (1g) 
hath this great Advantage in it, that it nuy h 
performed by the Oblervation of bur one 
nomer furniſhed with a good Teleſcope and 


plied by means of the fixed Stars. 

now take Blanchinus his Account in the Lei 
Acts of October, 1685, with ſome few Exyj; 
tions and Corollaries. Let the Circle 4 FBC , 
preſent the Earth's Equator, H KM the Diung 
Ark of Mars, when he moves in the Equaty 


ſented by the Motion of the Line DH, round 


form the Circle HM K, 
| 
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1 Parts, 
at right 4 
to the Equator, and alſo thro the Centie B; 


Places on the Earth. Let the right Line L 22 


Place A in the Earth's Equator ; where an Obſer 
ver ſees the Planet Mars, and the fx d Star LB 
one and the ſame rigbt Line. Now if the # 
and the Planet had only the ſame Diurnal Mum 
they would be both together again at the i 
Place, or inthe ſame right Line, ar the _ 


7 ; 


1 


SUN 


S UN 


—— . * 

h, "and if the Diurnal Motion be ſuppoſed E- 
TT . in fix Hours the Planer and Star would be 
Met be right Line FO MR, ar right Angles with 
„Meridian LHD, or in the Aſtronomical 
mor Circle of 6. Wherefore an Eye placed ar 


Centre would always ſee the Planet and 
— one and che ſame right Line, or in Con- 
gion together, whether in the Meridian, or a- 
"her Hour Circle. But it can't be ſo to an Eye 

e Earth's Surface, as ſuppoſe at A; for tho 
Jer his proper M 
* — cibas 
e A et in | 
of D 1 (which, in reſpect of the Place at A, 
be confidered as the Hour Circle of 6) Mars 
appear to him in the Plane 4 M, but the 
4 Starin the Plane AR. To him therefore 
will either appear Retrograde, or to move in 
-cedentia, ur the Star to move in Conſequentia, 
0 in reality both are ſuppoſed to have the ſame 
rnal Motion. And tho“ he knows that they 
both at the 6 Aſtronomical Hour Circle, yet 
y will appear to be paſt it, before the 6 Hours 
expired : Becauſe the ſenſibſe 6th Hour, with 
ard to the Place A, is not the Plane FD R, but 
d N. And the difference of Time intervening 
Wen Mars coming to the Senfible Hour Circle 
b, and the Rational or Real one; whi —— 
ed che Planet's Horary Parallax, is meaſured by | 
Ark of the Equator P M, which Mars 


to him in the ſame right 
Meridian, as ſuppoſe 


his 
tion deſcribes. And the Quantity of this Ark, 
qual to that of the Angle PA M, or its Alter- 
AMD; chat is, equal to the Angle of the 
h's Semi- diameter, when ſeen in Mars, and 
is that Parallax of Mars which we have been 
king. Wherefore if the Ark P M be juſt one 
gree, Mars will appearto have — the Plane 
5, 4 Minutes of an Hour before the 6 Hours 
uld be expired in his paſſing by the Meridi- 


he further Mars moves from the Earth, rhe leſ- 
will be the Angle of its apparent Semi-diame- 


= Oz 


ve-mentioned difference of Time berween rhe 
anſit of the Planet by the Senſible and Rational 
ur-Circle of 6. 
And if his Elongation from the Earth could | 
me to be ſo great, as that of the fix d Stars; the 
zle ARO, or its Equal NAR would then 
me to be ſo very ſmall as to be ſcarce ſenſible; 
that when the Star is in the Plane DR, it would 
pear in that of AN. ä | 
And by this means a fix d Star, or rather a 
ndulum Clock, made to move with the Star's 
dur, will ſupply the want of. another Obſerver, 
the Placerepreſented by C. For all that an A- 
onomer there could do, is only to aſſure us, that 
had ſeen Mars inthe fame Plane of h Metidi- 
or of our 6th, Hour Circle, when he rs to 
in another Pofition. But this our Clock can 
form us of, by ſhewing us that Time after Mars 
th Tranſited our Meridian. For fince tis 
lain that the Star L, in 6 Hours after it hath 

ed our Meridian, will be in the Plane of the 

ircle DR, we ſhall know the Star is actually in 
at Plane, by our Clocks ſhewing us that the 
Lime is Ela And becauſe, with regard to the 
Ix d Stars (whoſe diſtance is ſo immenſe) the Plane 
che denſible Hour Circle of 6, is Coincident with 
har of the Real one; if when 6 Hours are 
omrhe Scars Tranſuing out Meridian, a P- 


Beer, 
7 22 


eridian, both the fix d Star and 


in Mars, and conſequently the leſſer will be the | 


* 


be imagined. chro* our Bye, and the Star 
Parallel ro rhe A rk Axis; that Plane muſt be 
that of the ſenſible Hour- Circle of 6, and in which 
the Star muſt neceſſarily be. Bus Mars will ap- 
r to differ from this, by ſo many Minutes of 

is Parallel, as are the Number of his Parallax. 
Counting therefore by the Pendulum, the Seconds 
of Time, which intervene between the Tranſit of 
A , and of the fix d Star, and allowing four fuch 
Seconds for every Minute of a Degree, you will 
have the — the Angle M AN, or AMD, 
which is the Parallax of the Planer fought. — 
But how this difference of Time is obſerved, I 
muſt next ſhew you: la the common Focus of the 
Objet and Eye-plaſſes of the Teleſcope you obſerve 
with, there miult be placed at leaft 4 fine Threads 


RS 
+ 


| 


ö 


ö 
ö 


C| 
. 


n 


_ 
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or Hairs interſecking one another at right Angles : 
and the Teleſcope Ronen with hg, 
muſt be ſo moved up and down, till that fix d Star 
which is then neareſt the Planet Mars ſhall appear 
to paſs along one of the Hairs, as the Image of 
the Planer moves in the Teleſcope, as ir muſt do, 
Parallel to the Equator ; for then the Hairs will, 
in that Poſition, be alſo Parallel to the Equator 3 
and the other Hairs which croſs them at right An- 
tles, will anſwer to the Cirtles of right AfenGon, 
As in the Figure annexed, where the two Parall 
Threads 4 B, and C D have 2 others, AC, 

BD, placed at right Angles to them, juſt as the 
22 all its Parallels do Interſect the Me- 
ridi ant, or Circles of right Aſcenſion always at 
right Angles. The Obſerver then muſt wait a 
while with his Teleſcope and Micrometer adju- 


ſted till the Planet and the fix d Star, being both 
ent Din Mo- 


carried together by the ſame ap 
tion, come to one and the ſame Meridian; and then 
the exact Time of the: Appearance muſt be noted. 


After 6 Aſtronomical Hours, the fix d Star will 
be come into the Plane of the 6th Hour Circle, 
but Mars will be got thittier a little before the Star. 
About rhe Hour of 6 therefore the Teleſcope muſt 
be uſed again, and the Hairs fetaining their for- 
mer Poſition, muſt be brought into the Plape of 
the Hour Circle of 6, and there fix d. Then the 
exact Moment of Time muſt be noted when Mars 
2 his Diurnal Motion to move along by 

Trantierſe Hair AC; and the exact diffe- 
rence in Time alſo between the Planets and the 
Stars coming thither afterwards, muſt be nicely 
counted, as being the Time of the Horary 
Parallax of Mars, which being turned into 
Pany of ne 1 


ier 
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"Dy ai Method, our Flamſtead, and Caſſmi at 


| Parallax of the Sun may generally and ſafely be neg- 


SUN 


Horizontal Parallax of rhe Planet requi- 


Paris, found the Parallax of Mars to be about 25 
— and certainly not more, bur probably a 
little leſs. . 

Having thus gain d the Parallax of Mars, let 
us next endeavour to obtain by it the thing at 
firſt propoſed, that is, the Sun's Horizontal Pa- 
rallax, which will be eaſily had from that of the 
Planer Mars. For ſince, at this time of Obſervari- 
on of the Martial Parallax, i. e. when Mars is in 
Oppoſition to the Sun, the Sun muſt be more than 
twice as far diſtant from the Earth as the Pla- 
net Mars is, the Sun's Parallax can't be quire. half 
ſo much as that of Mars; and therefore may be ac- 
counted not to be above 10 or 12 Seconds at the 
moſt. And this agrees with the Obſervations of 


Viendeline, and thoſe made by Caſſini about the Pa- 


rallax of Venus alſo. 
Suppoſing then the Sun's Horizontal Parallax to 
be about 10 Seconds, his Diſtance from the Earth 
will be thus found: As rhe right Sine of 10 Se- 
conds is to Radius, ſo isthe Earch's Semi-diameter 
in Engliſh Statute Miles, to the Sun's diftance in 
the ſame Miles; and this way the Sun's diſtance 
is found ro be about 81000000 of our Miles. 
The Sun's true Diameter may alſo by this means 
be had ; foras Radius is to the Sine of the Sun's 
apparent Diameter, dix. 31 Minutes and a half, 
ſo is the Sun's diftance above found to his real or 
— Diameter, or about 800000 Miles En- 
liſh. : | 
: Indeed the true Magnitude of the Sun's Body | 
cannot be determined from hence, becauſe that 
depends alſo on his Denſity, which cannot be 
found this way. | 
From this uſual way of finding the Sun's Ho- 
rizontal Parallax, the Aſtronomers draw theſe and 
ſuch like Conſequences. — 

1. That is eaſier to determine the Annual Parallax 
of the fix'd Stars, than the Sun's Diurnal one. For 
fince the Annual Parallax of the fix d Stars, is at 
leaft Quadruple of the Sun's Diurnal one, as the 
Parallax of Mars, by {whoſe Knowledge the Solar 
one was found, isalmoſt double of it ; ir muſt be 
better ſubject to Aſtronomical Obſervation, and be 
capable of a Determination twice as accurate. 

2. In Aſtronomical Calculations by the Tables, this 


lected; for fince it doth not ariſe: to above a 6th 


*% 
, 


The Diameterin & ay 7 


| 


un 
be Mercury 87 ny 
The Time of Venus 224 y 
the Periodic Z Earth Nis 


Revolution of Maar: 686 „ 
Jupiter 4332 u 
Saturn 10759 1 


EF,O/H 


SUPERIOR Planets, are Mars, Jupiter and 


Orbits round the Sun, which are 


part of a Minute of Time, it will be ſcarcely con- | of our Earth, and fo are above us with regard u 


and Exactneſs. 
3.-The Earth's Diſtance from the Sun being given 
rhe Diſtances of the other Planets, both from 5 Sun 


. fiderable ; our preſent Aſtronomical Tables nor | the Sun, and never can come between the Ea 
being capable of bringing us to a greater Accuracy | and him. The Theory of the Motions of theſ 
Superior Planets, to an Eye placed on the Earth, 
,| are theſe; 10 : 
| 1. That befides their apparent Motion from 
and the Earth are alſo given; and in the following Eaſt. to Weſt, which the Diurnal Rotation of the 
Table you have their Diſtances from the Sun, their | Earth occafions ; they appear uſually to move all 
Diamerers, and the Times of their Periodical| flowly from ft to Faſt, KY 
Revolution. volutions this way; as in reality they do in 
| Orbits round the Sun. But Mars moves 


Satun | ; 777000000, old Aſtronomy; but may eaſily be Solved 
Conſideration of the followin Diogiam in 
ler 4 be the Sun, MG B che Orb 
in which it moves annually from M by G towards 


Mercury | 32000000 | than Jupiter, and Fupiter than Saturn, in propor 
Venus 3 i 59000000 | tion to their ſeveral Diſtances from the Sun. 
The Earth „ Is diſtant from the } 81000000| 2, But ſometimes they will alſo ro an Eye # 
Mars Sun Of Exgliſh Miles ) 123000000 | our Earth, appear to move the contrary way 
Jupiter | | { 424000000 | Eaſt to H, which was a great Difficulry in tht 


by 

which 
it of the Ea, 
B from 


turn: are ſo called, becauſe they move it 
er than that 


and to make entire Re 
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the Circle QRS be the 


»{t ro Eat; ler 0 
5 per Gen Bo Planer —_—_— the far 
8 the Earth. Let the Circle TVX repre- 
he Sphere of the fix'd Stars ſappoſed at an 
"ſe diſtance, and with reſpect to which the 
oradarion and Stations, Oc. of the Planers 
— For tho to an Eye placed in the 
:r A, the Planets would appear to move al- 
uniformly and equally forward in their Orbs, 
reality they do; jet to an Eye placed on the 
ce of our , the Phænomena will be ve- 
etent, and the Planers will appear ſome- 
to be Retrograde and Stationary in their Mo- 
as well as at other times dire. For ſup- 
be Earth at M, and Fupiter in C, while Fu- 
moves from C to R, and deſcri the Ark 
A 
U, 


cauſe its Angular Motion is much more 
& will deſcribe the Ark MG; fo alſo while 
% deſcribes the Ark RE, the Earth will 
«fro; GoB. Now while the Earth is de- 
bing he Ark MK, upiter will ap to be 
ing 4 /itele forward; but whilſt the Earth 
stb the Ark K G, Jupiter, tho in reality 
* or direct, will 2 to be Retro- 
e, and to move backward from F to O. Nor 
it be otherwiſe while the Earth moyes from 
> D, and while Jupiter deſcribes the RE. 
when the Earth comes towards B, then the 
et will appear a little direct again, and his ap- 
nt Progreſſive Motion will for a while conti- 
ly encreaſe. And when the Earth is near 
dr DO, the Planer will appear to be Stationary in 
rH. So that tis obvious to ſee that the appa- 
t Motion of the Planets will be very irregular 
unequal, ſomerimes ſwifter, and ſomerimes 
» Xa. to their Poſition, with reſpect 
the Earth, 
The Progreſſive Motion of every Superior 
anet will be ſwifteſt in his Conjundtion with 
Sun, as his Retrograde Motion will be ſwifteſt 
his Oppoſition. For the apparent direct Moti- 
of the Planet in bis Conjunction, ariſes from 
e bum of the Motions of the Earth and Planet 
en moving directly contrary one to another; 
d the Retrograde Motion in the Oppoſition 
iſs from the greateſt 4 of all the 
erreſtrial Motions above the Planetary, both 
om there being then the leaſt diſtance be- 
een the Earth and the Planer, and from the 
aralleliſfmi of their Morions at that time, 
is clear from the Conſideration of the Fi- 


re, 
SUPERFICIES, there are y placed 
pon a — Lines 2 bl, wa 
Gunter calls very pro Lines of Super ficies. 
They are made by dais: mean Proporti be- 
veen the two Homelogous Sides, and the hun- 
iredth part of ſuch a Side, or by a Table of 
Square Roots; which Roots may be taken out of 
ie Diviſions of the Lines of Lines, and they will 
ire the proper Diſtances from the Centre, where 
«bas (or 100) unequal Divifions muſt be pla- 


The Uſes of the Line of Superficies. 


1. 1 * i nn 
11 MR Proportion between two or more Simi- 


- * 


— 


— of irs Orbit round the Sun in A ; The | ceed 


Take one of .the Sides of the greater Surface, 
and put it over from 10 to 100, at the end of the 
Line of Superficies. Then take the coxreſpon- 
ding Sides of the Similar Surfaces ſeverally, and 
carrying the Points of the Compaſſes ſo that they 
fall on che ſame Number on each Leg, they will 
there ſhew the Proportion which 2 bear 
100. 

2. To 


Take the Side of the Surface, and tb ir « 

the Sector in the Points 2 and 2, in 

of Surfaces, and letting the Sector li 

ſtance berween 5 5, will give 

Side of a Similar Figure, whoſe ; ſhall ex- 
thar of the given one in the Proporti- 

on required. And proceel vice vers; for dimi- 


to 


niſhing. | 
» To Add together, or to Subſtraft one from ano- 
* Simi lar — 8 4 | 
Firſt find the Ratio berween the Surfaces by 
Prop. 1. and then Add or Subſtract the Numbers, 
expreſſing thoſe Proportions by Prob. 2. and then 
„ or diminiſh by the precedent Pro- 


4. To find the Ratio between Unlike or Non-Simi- 
ot 8 ual to thoſe Surfaces, 
zares Equal to thoſe es, and 
then thoſe beiep Similer Figures, you may eaſily 
find rhe Ratio they bear by Prob; 1. 
SUPREMACY of the Queen within her Do- 
minions, is declared by the 359th Article —.— 
y d 


and Realms, of what Eſtate ſoever they be,  whe- 
ther Eccleſiaſtical or Civil (or 1 ſo ag 
no Foreign, nor other Power, or au 


to bear any Superiority over them. This Su- 
ces. 


iefly conſiſts in the following Inftan- 


1. That the Archbiſhops of either Pro- 
vince cannot Summon their Biſhops and Cler- 
gy to Convocation, nor exact any Canons 
without the Queen's expreſs Conſent, by 
25 Hen, 8. c. 19, Whereas before that A 
— 2 05 —— — 
were e by it Governing the | 
without any Authority from the Crown, 

2. In that there lies now an Appeal from the 
Archbiſhop to the Queen in Chancery, and on ſuch 
an Appeal, a Commiſſion under the Great Seal is 
to be directed to certain Perſons, whereof com- 
monly half are Lay- men, and half Clergy-men ; 
which is called the Court of Delegates ; and 
which finally determines all Ecclebaſtical Cau- 
ſes, by 25 H. 8. c. 19. tho ſometimes a Re- 
view is granted. Before this Statute, the Ap- 


grante 
peal from the Archbiſhop's Court lay to the Peo- 


Pry... | 
3. | can grant Commiſſions for vi- 
firing ſuch as are exempt from the Juriſ- 
diction of the Biſhops and Archbiſhops, and Ap- 
peal lies from thence to the Queen, in Chan- 
cery: Whereas before 25 H. 8. the, Pope could 
2 them, and receive Appeals from thofe 
urts. 


7E 4. Per- 


- 
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4. Perſons in Holy Orders are not, as formerly, ry Rent (commonly two Shillings) paid my 
exempt from the Queen's Temporal Laws, any | ſhop at the Time of the Annual Hd 1 
more than Laymen. And very Parc chial Prieſt. For the Biſhops uſe 
5. Now the Bi and Clergy neither Swear | hold their Dioceſan S; nods, and to ig 
nor pay any Obedience to the Pepe, but muft| at once; from whence theſe Synodals an 
take the _— of Allegiance and Supremacy to comes amongſt the Bithop's Procurationg 3. 
the Queen, Oc. Iime. 
SURFACE Line, or Line of Superficies, is af SYNODALES Teſter the Urban and 
Line placed by Mr. Gunter on each of his Se- Deans were at firſt fo called, from inform: 
cor, tis divided into 100 unequal Parts, and] gainſt, and atteſting the Diſorders of the Cy 
numbred with 1, 2, 3, 4, c. to 10. See Superfi- and People in the Epiſcopal Synod, Bur u 
cies, they ſunk in their Authority, the Synodica 
SWALLET, inthe Lead-mines in Mendip, is nefſes, were a ſort of Impanelled Jury, con 
their Term fora Quantity of Water which breaks| of a Prieſt and two or three Laymen for 
in upon them in their Work; when they meer with Pariſh. And at laſt two for every Dioceſt 
it they drive an Adir on a level till it is dry, See} Annually choſen, till at laſt this Office can 
Lead. be devolved upon the Church-wardens. & 
SYMPATHY is an Agreement of Affections | think our Queſt-men, who are aſſiſtant 9 
between twoor more Perſons ; ſome have thought| Church-wardens, were called Sideſ-men, | 
that there is alſo a Sympathy between ſome| hence quaſi Synod- men. 
Natural Bodies, or their Particles. But this] SYNODALE Inſtrumentum, was the Sch 
ought rather to be called a Congruiiy. See that] Oath that theſe Hnodical W.tmmeſſes rogk, u. 
word. © ovr Church-wardens are Sworn ro make their 
SYNDICK, in the Civil Law, is ſome-| Preſentments. | 

times the Title of a fingle Perſon, depu-j SYZYGIES, how to Calculate the exad I 

/ red ro Act for any Corporation or Communi- fbf the True and Mean Syzygies of the Sun ; 
ty. Moon, in order to the Determination of Eci 

SYNODALS, or Sjnodies, were a pecunia- | vid. Whiſton, p. 145. | 


TAL © aN 


ABERDERS, or Tabirers, for ſo by Cor- Tenants by their Lords. And this latter Ti! 
> ruption tis now pronounced, are the Batche- of the Cuſtomary Tenants was ſometimes h 
lor Scholars of the Foundation of Queen's | and certain, and ſometimes at the Arbitrary Pl 
in Oxen: They were ſo called from a ſhort] ſure of the Lord; and it was alſo ſometimes Ca 
Goon, called Taberd, or Tabert in thoſe days, | pounded fer. | 
i þ reaching no lower than their Middle-leg ; which] TALUS Superior, in Fortification, is the 9 
if theſe Batchelor Scholars were then obliged ro on the top of the Parapet; for the Toy 
1 wear. the Parapet is made ſloping, that the Sol 
' -TACTICKS, is che Art of Diſpoſing any |ers may defend the Covert-way with (ai 


\ Number of Men into a proper form of Bat- Shot, which they could not do if it were 
1 tle: The Greeks were very skilful in this part] vel. f 
1 of the Art Military; having Publick Profeſſors TANGENT, a Plain is ſaid to be a T: 
SE HF | of it, who were called Ta#ici, who were to] gent ro a Cone, when tis Coincident wit 
© HH teach and inſtruct their Vouth in this Matter. |rwo Lines, one of which is drawn on the$n 
TH 8 Elian hath a particular Book on this Subject, face of the Cone, and, thro' its Vertex, u 
1 ; and there is a great deal of it in Arrian, in his ſ the other a Iangem to the Circle of the Bu 
. Hiſtory of Alex. M. and in Mauritius and n former Line in the Point of Ca 


Imperatir. f "CA EIS 
"AILLE douce, a Tetm in Painting, ſignifying, | TANGENT Line, how the Line of Tanger 
as Mr; Bvelyn in Chalcography tells us, the Art of and half Tangents are made, you'll find undd 
Sculpture or Chalcography it ſelf, In French it Scales; and their Uſes in Projetting and Ri 
ſignifies - ſw2etly or rewderly ent, and this, whether | the Parts of Right Cireles in Spherical Projecin 
done with the Burin (or Graver) or with 71 ou bave under Spherick Projection. And i 
eis, which we call Erchirig, He faith the ralians | Uſe of che Line of Artificial Tangents, in Cnſa 
call it Inedg/ia or Stamp, without any Epithet or with the Line of Sines and Numbers you have 
Adjunqt; and alſo Beline, which he takes to be Plain Trigonomerty, '&c. But there ate ſomes 
the more ancient and unwarrantable, as imply-| ther Uſes of the Lines of Tangents and half Ta 
ing the uſe of the Point and Needle, and of | gents in Dialling, &c. Sometimes on the edged 
Etching with Aquafertir; which is ſometimes fo | Cunters Sector, you have a Tangent Line, in whot 
happily: d, as ſcarce to be diſcerned end a Pin or Gnomon, equal to Radius is Ns 
from the fineft Stroaks of the Bolio, or Graver it | mally placed; and by that means the 0! 
ſel: 5:0 * | Altitude may be had, by holding the Sec 
TALLAGE, was formerly a certain Rate or Erect, and the Pin Parallel to the Hori; 
Proportion, according to which Barons and for then the Shadow of the Gnomon, 1d 
Knights were Tax'd by the King, and inferior turned ro the Sun, will in the Diviſcw's 


1 


TEL 2 


woke he Tangent we che Degree of the Sun's 
OPS uſe] jehth. Ny he 

t Tangent-line is afed alſo tro draw the 
dal Y Ss the Planes of Djals, and is com- 


only known and · ſhe wn in almoſt all Books of 


Diallin 


be Croſs- ſtaff thees are alſo Lines of Tan- 


and On: | 
inform; ns drawn, one uſually of 36® 3", and another 
the C 14% 6*; which becauſe their middle Points 
Bur eat 20 and 30, are by Mr. Gunter called the 
dien AT angents of 20 and 30. Theſe Tangents are 
0 ed in taking of Angles, the Akitude of the 
en for n or Stars, Sc. as you will find under Creſi- 
1 ff. | „ 
_ 5. Halli gives an Abſtract of his two 
ns. „ cthods of Drawing Tangents ro Curves, in 
tant 1 hilo/ophical Trarſattions, N*, $1. which are ta- 
nen n rom his Conch Segt ions, and other parts of his 
, lathematica! Works. And Dr. Barrow, in his 
the »rth Geometrical Lection, p. 40. gives a gene- 
k, 1 Method of Determining the Tangents to all 


vcloids, and all other Curves deſcribed, or gene- 
ted afer the manner of age. In Lect. 9, 10. 
ſhews how to determine Tangents to all 


Glaſs and the Focus of the mean Refrangible 
ones. 

And if Rays of all ſorts, flowing from any one 
lucid Point in the Axis of any Convex Lens, be 
made by the Refraction of the Lens to converge 
to Points nor roo remote from the Lens, the Focus 
of the moſt infrangible Rays ſhall be neaxer to the 
Lens than the Focus of the leaſt refrangible Rays, 
by a Diſtance which is to the 27 part of the Bi- 
ſtance of the Focus of the mean Refrangible Rays 
from the Lens, as the Diftance between that Focus 
and the Lucid Point from whence the Rays flow, is 
to the diſtance between Lucid Point and the Lens 
very nearly. 

frer this, he ſhews by Experiments, made 
with very great Accuracy, that the Rays of Light, 
which differ in Refrangibility, do nor all converge 
to the ſame Focus; bur if they flow from a Lucid 
Point as far from the Lens on the one ſide, as their 
Foci are on the other, the Focus of the moſt Re- 
frangible Rays ſhall be nearer to the Lens, than 
that of the leaſt Refrangible, by above the 14th 
part of the whole Diſtance : And if they flow from 
a Lucid Point fo very remote from the Glaſs, that 


= mer of Spiral Curves, and to Curves before their Incidence they may be accounted Pa- 
ff Ech other kinds. In Phileſophical Tranſattions, rallel, the Focus of the moſt Refrangible Rays, 
2584. you have a Method of Tangents, | thall be nearer to the Lens, than the Focus of the 
Mr. H. Ditton, taken from the Theory of Maxi- leaſt Refrangible, by a 27th, or 28th, part of their 
and Minima, which is very Simple and Uni- | whole diſtance from it. And the Diamer-r of the 
al. Circle in the middle Space between theſe two Foci, 
TARTANE, is a ſmall Veſſel, much uſed in | which they illuminate when they fall there on any 
Mediterranean, with but one Maſt, and rhe | Plane, Perpendicular to the Axis (which Circle is 
rec cornered Sail, like a Galley ; they Fiſh with | the leaſt into which they can all be gathered) is a- 
m onthe Coaſts of Spain. bout the 55th part of the Diamerer of the Aperture 
ter Til TASSELS, in a Building, are thoſe pieces of | of the Glaſs, So that tis a wonder that Teleſcopes 
imes i ards that lie under the Ends of the Mantle- | do repreſent Objects ſo diſtinctly, But were all 
trary ee the Rays of Ligh: equally Refrangible, the Error 
mes C 1 AXERS, are two Officers choſen in Cam- | ariſing only from the Sphericity of the Figures of 
idge, to look after the true Gage of all Weights | Glaſſes, would be many hundred times leſs. And 
the Ke Mcaſures, expreſly by Calculation, p. 70. he proves, that 
ie To TEETH, Mr. de /a Hire obſerves, that the Bone | the Error arifing from the Spherical Figure of 
the Sol the Tooth doth not grow in Adult Perſons, | Glaſſes, to that ariſing from the different Re- 
ith < ronly the Peciaſteum, which is a Subſtance very | frangibility of the Rays, is as 1 to S151, and 
were ferent from the Bone every way. Tis compo- | conſequently is ſo little, as deſervesnor to be con- 
d, he ſaith, of an infinite Number of ſmall | ſidered. 
e 21 cads, which are faſtened to the Bone by their There is another Argument (faith our Excellent 
ent vues, much like the Horns and Nails of Animals ; Author, 5. 73.) which proves, that the different 
\ the ele little Threads grow as the Nails. When a | Refrangibiliry of the Rays, is the true cauſe of the 
ex, ur of the Perioſteum is broke, and the Bone is | Imperfection of Teleſcopes. For the Errors of 
the Eid bare, the Tooth uſually periſhes. the Rays ariſing from the Spherical Figures of the 
- of C TELESCOPES, {(1.) Sir / N-wr-n in his admira- | Objec-Glaſles, are as the of the Apertures 
Treatiſe of Opticks, p. 59. demonſtrates, that | of ſuch Object-glaſſes: And thence to make Te- 
Tangen i Perfection of Teleſcopes is impeded by the different | leſcopes of various Lengths Magnifie with equal 
nd undd frang ibility of the Rays of Light ; and not as hath ; Diſtinctneſs the Apertures of the Object-glaſſes, 
an — ſuppoſed, to the Spherical Figures of and the Charges or Magnifying Powers, 7 to 
ojecta lade; and conſequently, they will not be per- be as the Cubes of the Square Roots of their 
And: ctcd by Glaſſes of the Figures of the ConickSecti- Lengths ; which doth not anſwer ro Experience. 
Cena i. c. by Parabolick. Ihperbelicł Glaſſes, &c. | But the Errors of the Rays ariſng from the diffe-_. 
u have r having ſhewed the Ratio between the leſs and | rent * are as the Apertures of the 
ſore v eater Refractions of the different Rays to be ve - Object- glaſſes And thence to make Telicſcopes 
alf TI nearly, as 27 to 28. He ſaith, thoſe chat are of various Lengths Magnific (with equal Diſtinct- 
e edge ilued in Opricks will eaſily underſtand, that the | neſs, their Apertures and Charges ought to be 4s the 
in woe t Circular Space, into which the Object Glaſ- | Square Roots of their Length: And this anſwers 
is Not Teleſcopes can Collect all forrs of Parallel ro Experience, as is well known. For Inſtance, a 
be vs, is about the 27! part of half the Aperture | Teleſcope of 64 Feet in length, with an Aperture 
e Sebi the Glaſs; or the 55th part of the whole A- of 2+ Inches, Magnifies about 129 times with 
ori; ure, and that the Focus of the moſt Refrangi- | as much Diſtinctneſs, as one of a Foot in 
who i Rays, is nearer to the Object Glaſs than the length, with of an Inch Aperture, Magnifies 13 
iGo u of the leſs Refrangible ones, by about times. | 
part of the Diſtance between the Object 
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By reaſon of this different Refrangibiliry, he 
concludes, chat there can ſcarce be any other means 
ofimproving Teleſcopes by. Refractions alone, be- 
ſides that of encreaſing their Lengths 3 for whi 
end the late Contrivance of Hugenius ſeems well 
accommodated (ſee Philoſophica! Tranſact ions, Ne. 
161.) For in his Aerial Teleſcope the Glaſſes are 
readily manageable, and the Object-glaſs being 
upon a ſtrong upright Pole, becomes more ftea- 


Fir If. Newton, in his Optichs, p. 76. acquaints us 
how he Poliſhed his Reflecting Metal, which he 
uſed in his Reflecting Teleſcope z and which, 
becauſe it appears to be a much berter way 

ow in any common uſe I here give the Rea- 
er. 
I had two round Copper-plates, each of fix 

Inches in Diameter, the one Convex, and the o- 
ther Concave, and ground very true one to ano- 
ther; on the Convex I ground the Object Metal 
or Concave which was to be Poliſhed, till it 
had raken the Figure off the Convex, and was 
ready for a Poliſh. Then I Pitch it over thinly, by 
dropping melted Pitch upon it, and warming it ro 
keep the Pitch ſoft, whilſt I ground it with the 
Concave Copper, wetted to make it ſpread . 
all over the Convex. Thus by working it well 
made it as thin as a Groat, and after the Convex 
was cold, I ground it again to give it as true a Fi- 
gure as I could. Then I took 2 which ILhad 
made very fine, by waſhing it from all irs groſs 
Particles, and laying a little of this on the Pitch, 
with the Concave Grover, I ground it upon the 
Pitch till it had done making a noiſe, and then on 
the Pitch I ground the Object Metal with a brisk 
Motion, for about rwo or three Minutes, leaning 
hard upon ir. Then I put freſh Putty upon the 
Pitch, and ground it again till it had done making 
a noiſe, and afterward ground the Object - metal 
upon it, as before; and this Work I repeated till 
the Metal was Poliſhed, grinding the laſt time 
with all my Strength for a good while together, 
and frequently breathing upon the Pitch to keep it 
moiſt, without laying on any more freſh Put- 
ty. 

But becauſe Metal is more difficult to Poliſh 
than Glaſs, and is afterwards very apt to be ſpoiled 
by Tarniſhing, and beſides reflects not ſo much 
Light as Glaſs Quickſilver'd over does: I pro- 
pound, inſtead of Metal, to uſe a Glaſs 
ground Concave on the fore-fide, and as much 
Convex on the back-fide, and on the back-ſide 
well Quickhiiver'd over; the Glaſs alſo muſt be 
exactly all over of the ſame thickneſs, other- 


wiſe the Object will look Colour'd and Indi- 
ſtinct 


Wich ſuch a Glaſs I tried about five or fix Years 
ago to make a Reflecting Teleſcope of four Feet in 
length, to Magni ſie about 150 times: And I ſa- 
tistied my ſelf, that there wants nothing but a 
good Artiſt to bring the Deſign to Perfection. For 
the Glaſs being only after the common manner of 
grinding Glaſſes for Teleſcopes, tho it ſeem'd as 
good as Object- glaſſes uſe to be, yer when it was 
Quickfilver'd, the Reflexion diſcovered innumera- 
ble Inequalities all over the Glaſs: And by rea- 
ſon of theſe Inequalities, Objects appear d Indi- 
ſtinct in this Inſtrament. For the Errors of Refle- 
cted Rays, cauſed by any Inequality of the Glaſs, 


ch | would diſturb the Viſion, did really no ſengy 


fracted Rays, cauſed by the like Inequaliries, * 
I however found by this Trial, that the Reflexiy 
on the Concave ſide of the Glaſs, which I fr; 


Prejudice to it ; and conſequently, 
wanting to perfect theſe Teleſcopes but y,, 
Workmen, who can Grind and Poliſh Glaffes ur 
ly Spherical. I once mended a common founes 

oor Object- glaſs conſiderably, by grinding 
with Pitch or Putty, and leaning very eaſily cn 
in the Grinding, left the Putry ſhould ſcratchy 
beſides, leaning too hard on the Glaſs in Grind 
ir, is apt to bend it, and then the Figure canngt 
truly Spherical. 

Sir Iſaac Newton's Method of ſhort'ning J 
leſcopes. vid. his Opticks, p. 29. 

Let ah de repreſent a Glaſs Spherically Cone; 
on the Fore-ſide ab, and as much Convex on u 
Back-fide c d, ſo that it be every where of an 
qual thickneſs; for ir muſt not be thicker on 
ſide than the other, left it make Objects appa 
Coloured and Indiſtindt; it muſt alſo be ye 
well Wroughr and Quickſilver d over on the bac 
ſide. Place this Glaſs in the Tube vx y z, whit 
muſt be made very black within. Let ef g rep 
ſent a Priſm of Glaſs or Chryſtal, placed nearth 
other end of the Tube, in the middle of it, | 
means of an handle of Braſs or Iron f gh, 
whoſe end made flat it is Cemented. Let th 
Priſm be Right-angled at e, and the other two 
gles exactly equal, and conſequently each 45 D 
grees. Let the Sides e F and ge be exactly pla 
and Squares, and by conſequence the third Sil 
FG, a ReQangled Parallelogram, whoſe Len 
is to irs Breadth in a Subduplicate Proportion: 
2 tO l. 


thar nothing; 
iſh 


are abour fix times greater than the Errors of Re- 


TEN 


hd 


> 


Let this Priſm be ſo placed in the Tube that the 
xis of the Concave Speculum may paſs thro' the 
niddle of the ſquare Side ef Perpendicularly, and 
onſequently rhro' the middle ofthe fide f g, at an 
angle of 45% And ler the Side e f be turned to- 
ards the Speculum, and the Diſtance of this 
Priſm from the Speculum, be ſuch, that the Rays 
ff the Light pq, » s, &c. which are Incident up- 
in the Speculum in Lines Parallel to the Axis 
hereof, may enter the Priſm at the Side e , and 
be reflected by the fide fg, and thence go out of it 
hro the Side g e to the Point :, which muſt be the 


Plane Convex Eye-glaſs h, thro which thoſe Rays 
muſt paſs ro the Eye. And letthe Rays at their 
coming out of the Glaſs paſs thro' a ſmall round 
Hole, or Aperture made in a little Plate, Lead, 
braſs, or Silver, wherewith the Glaſs is tobe co- 
vered; which Hole muſt be no bigger than is ne- 
ceſſary for Light enough to paſs thro'. For ſo it 
will render the Object diſtin, the Plate in which 


i made, intercepting all the Erroneous Part of | 


common Focus of the Speculum 4b de, and of a ſ 


the Light which comesfrom the Verges of the Spe- 


| culum 4b. | 


Such an Inſtrument well made, if it be 6 Foot 
{reckoning the Length from the Speculum to 

the Priſm, — —— „ — — 
an Aperture of 6 Inches at the Speculum, an - 
nifie between 2 and 300 times. But the Hole 2 
here limits the Aperture, with more advantage, 
— the Aperture were placed at the Specu- 


um. ; 
If this Inſtrument be made 


{ longer or ſhorter, 
the Aperture muſt be in proportion, as the Cube 
of the Square Root of the length, and the Magni- 


bying as the — Bur it's convenient that 
the Speculum be ar leaſt an Inch or two broader 
than the Aperture; and that the Glaſs of the Spe- 
culum be thick, that it bend not in the Working. 
The Priſm e fg, muſt be no bigger than is nece 
ry, and its back-fide f g muſt not be Quickſilver d 
over; for without Quickſilver it will reflect all 
the Light incident on it from the S peculum. 

In this Inſtrument the Object will be Inverted, 
but may be erected by making the Sides , and 
eg of the Priſm «fg, not Plane bur Spherically 


mex, that the Rays may croſs as well before 
they come at it, as afterwards between it and the 
Eye-glaſs. _ | 

If ir be defired, that the Inſtrument bear a lar- 


ger Aperture, that may be alſo done, by Compo- 
ſing the Speculum of two Glaſſes with Water be- 
tween them. 

The Reaſon why four Glaſſes in a Te- 
leſcope repreſent the Object erect, Mr. Mo- 
e plainly in Philoſophical- Tranſactiont, 


183. 
Mr. - ſaith, in Philoſophical Tranſactiont, 
No. 4. t the Apertures of Teleſcopes ought 


to be in a Subduplicate Ratio of their Lengths ; 
bur this muſt be taken, ſo as to allow for the 
Quantity of Light which comes into the Tube; 
for the more Light comes in the greater the A- 
perture muſt be, ſaith Dr. Hook, Ibid. And Dr. 
Hook alſo doth there ſhew a way to make a Plano- 
Convex-glaſs of a ſmall Sphere, colle& the Rays 
at a great diſtance ; bur I don't find thar he e- 
ver on any confiderable ufe of ir after- 
wards. 
Mr. De la Hire ſaith, in the Memoirs de Þ Acade- 
mie Royal des Sciences, for May 1699. Thar to 
event the Dew falling on the Object-glaſs of a 
eleſcope in a Nocturnal Obſervation, tis a very 
good way tomake a Tube of courſe brown Paper. 
TELLER, is an Officer in the Exchequer (of 
which there are four) who receive all Moneys 
due to the Queen, and gives the Clerk of the Pell a 
Bill to diſcharge him therewith. They pay alſo 
all Money payable to the Queen, by Warrant from 
the Auditor of the Receipt, and make Weekly 
and Yearly Books of all Receipts and Pay- 
ments, which they deliver to the Lord Trea- 


1 
TEMPORALTIES of Biſhops, are ſuch Re- 
venues, Lands, Tenements, or Lay-fees, which have 
been laid ot annexed to Biſhops Sees by our Kings 
7 other Perſons of bigh in the King- 
om. 2 
TENAILLE *f ebe Fo/3 or Ditch, is a low Work 
raiſed before rhe Curtain in the middle of the 
| Foſs, it is of three ſorts. The firſt is Compoſed of a 
Curtain, two Flanks and two Faces. Ram- 
part 


ters, from their havin 


HU 


Hu 


Fare of the Curtain, including the Parger and Te- 
lu, is but five Fathom thick, but the Rampart o 


the Flanks and Faces is ſeven. Second, which 


Vauban ſaith, he ſound to be of very good Defence, 


is Compoſed only of two Faces made on the Lines 
of Defence, whoſe Rampart and Faces are Parallel. 
The Third ſort differs from the Second, only that 
its Rampars is Parallel to the Curtain of the Place. 
All three ſorts are good Defences for the Ditch, 
and lie ſo low, that they cannor be hurt by the Be- 
ſiegers Cannon, till they are Maſters of the Co- 
vert-way, and have planted their Cannon there. 

TENON, in Architecture, is the ſquareend of 


a piece of Timber fitted into a Mortiſe. 


TERRER, or Terrier, is a Book or Roll where- 
in the ſeveral Lands, either of a privare Perſon, or 
of a Town, College, Church, Oc. are deſcri- 
bed; and this ſhould contain the Number of 
— the Site, Boundaries, Tenants Names, 


C. 

TERRA Teſtamentales, Lands that were held 
free from Feodal Services, in Allodio, in Soccage, 
deſcendable to all the Sons, and therefore called 
Gavel-kind, were deviſeable by Will, and there- 
fore called by this Name, Terre Teſtamenta- 


Bos. : . 

TESSELATA Pavimenta, were the Pavements 
in the Tents of the Roman Generals, a rich Meſa- 
ick Work, made of curious ſmall ſquare Marbles 
Bricks, ot Tiles, called Teſſellæ, from the Form o 
Dies. 

TESTONS, or as we commonly call them Te- 
an Head (Teſta) upon 
them, were in 34 H. 8. Coined either here, or in 
France, and Spelman ſaith, their value in France was 
18d. and he doth nor know but that they might 
go for as much here, He faith it was Braſs, and 
cover d over with Silver (which perhaps gave riſe 
to the Iniquity of Plating Money.) They went 
with us in H. 8th's Time for 124. but in Edw. 6th's 
they ſunk down to 9d. and then to 64. (which 
{till retains the Name of a Teſtor.) In Anno Dom. 
1559, they fell ro 4 d. ob. And Stow faith, there 
were a ſecond ſort of Teſtons, which in that Year 
were Cried down to 2 d. 9. and that there was a 
third ſort which were made wnpaſſable at any rate. 
" TETRACTYS bjbagorick, wasaP 

Pythagorick, wasa Point, Line 
Surface and Body. —_ ITY ; 
TETRAGONISTICK Calculus, is the ſame 


with the Summatory or Differential Calcu- 


lus of Leibnitz, which ſee. 

— THANE, anciently in the Saxons Time, was a 
Military Servant, the King's Thane was a Saxon 
Lord or Noble- man; bur after the Conqueſt the 
Word came to be uſed ſometimes to denote all Per- 
ſons of Superior Degree. | 

THORUS, fee Tore. 

THRAVE of Corn, in moſt of England, 
confiſts of four Shocks, and each Shock contains 
fix Sheaves, but in ſome Places they reckon bur 
twelve Sheaves to a Thrave, 

THRIMSA was an old piece of Money of the 
Value of a Groat, or the third part of a Shilling; 
being ſeemingly a * from Tremiſſis, which 
was a German Coin, of the value of four Pence. 
Some will have it to bea three Shilling Piece, but 
it ſeems a miſtake. 


f 


| us will do no miſchief, or not conſiderable, Ile: 
THUNDER 4nd Lightning. The Phenomena of | Parcel of Gun-powder fired in the open Air, wit 
this very common, but oftentimes dreadful Meteor, nothing is near enough to be hurt by it. But 
|the Exploſion be near to us, or amongſt wy 


s , OT 1 —— 
are thus accounted for, and Solved by Dr. j;, 
Opera Poſi, p. 169. 

The Armoſphere abont the Earth abound vi 
Nitrous Particles of a Spirituous Nature, yy 
are every where carried along with it; bei, 
which ſort of Particles, there are alſo others tat 
up into the Air, which may be ſomewhar of che N 
ture of Sulphureous, Unctuous, or other Combs 
ble Bodies; as we ſee Spirit of Wine, Spirig 
Turpentine, Camphire, and almoſt all other Cy 
buſtible Bodies, will by Heat be Rarified into i; 
Form of Air or Smoak, and be raiſed up im 
Air. All which, if they have a ſufficient Depry 
of Heat, will catch Fire, or be turned into Fl; 
by the Nitrous Parts of the Air, as thouſand; 
Experiments might be brought ro prove. The 
are alſo other. ſorts of theſe Sulphureous Steam 
which ariſe from.Subterraneous and Mineral } 
dies, which only by their coming to mix with 
Nitre of the Air, tho they have no ſenſible Ha 
in them, will ſo ferment and act one upon anche 
as to produce an actual Flame; which i; 
thing that hath been often found in Mines, 2 
more eſpecially if any part of them be kind 
then the whole Train which is mingled with tþ 
Contiguous Air, will immediately take Fire, like 
Train of Gun-powder, and run from one end. 
rhoſe Vapors to the other, be they never ſo li 
As I could prove by a multitude of Relations f 
Coal-mines, and ſeveral other Mines. The 4 
cenſion of which Vapors is ſo ſudden, and wi! 
ſuch Violence and Swiftneſs, runs from one ei 
to the other, as often to kill the Miners, blow 
their Props, Turns, Stays, Houſes, Cc. 1 
produceth as ptodigious Effects, as if a v: 
quantity of Gun powder had been fired in th 
Mine. Now Lightning in the Air ſcems to 
much of rhe ſame Nature; for the Air is continu 
ly furniſhed with Spirituous Nitrous Parts, and th 
— Hear, whenever extraordinary, raiſes u 
out of the Earth {and to this the Subterran 
Hear alſo is continually concurring) a great quam 
ty of Sulphureous Vapours, which are of ſuch a N 
ture, as that meeting with the Nitre of the Ai 
they work upon each other, and thereby begins 
further Degree of Heat, which gradually encre: 
ſes, till ar laſt it arrive at a certain pitch; and 
then they fall upon and work on one another, prc- 
ducing an actual Fire and Flame, which with wor 
derful Swiftneſs Fires the whole Train, and ſo ptt- 
duces the Flaſh and Noiſe. 

Dr. Wallis in Philiſ. Tranſ. Ne. 231. p. 655 
faith, That Thunder and Lightning are ſo ver 
like the Effects of fired Gun-powder, that we 
may reaſonably judge they proceed from the lle 
Cauſes. Now the Principal Ingredients in Gus. 
powder, are Nitre and Sulphur (che Admiſtion ct 
Charcoal being chiefly to keep the Parts ſeparate, 
for the better kindling of ir.) So that if we (vp 
poſe in the Air a convenient Mixture of N ard 
Sulphurous Vapors, and thoſe by Accident to tat 
Fire, ſuch Exploſion may well follow with ſuch 
Noiſe and Light, as in * firing of Gun- pow oel 
and being once kindled, it will run from place 
place, as the Vapour leads it, like as in a Train d 
Gun- powder, with the like Effects. 6 

This Expl-fion, if high in the Air, and far f 


* ———c 


TID. 


eir Generation they 
t mo ing faſter than 
cceiſively. Ih 
ſoiſe is about ſeven 


d even amongſt us. 
Ive more than once preſaged rhe ExpeCta- 


on of Miſchief, and it hath proved according- 


Now that there is in Lightning a Sulphureous 
our. is manifeſt from the Sulphuteous Smell that 
ds ir, and the ſoultry Hear in the Air, which 
commonly a forerunner of Lightning ſoon after. 
d chat there is a Nitrous Vapour in it, we may 
ſonably judge, becauſe we do not know of any 
day ſo liable ro a ſudden and violent Exploſi- 


of theſe Materials, in order ro 
am told, that a Mixture of 
lphur, and Filings of Steel, with the Admiſti- 
of a little Water, will nor only produce a great 
ferveſcence, but will of it ſelf break forth into 
actual Fire, I ſay a /ittle Water, becauſe too 


uch will hinder the Operarion, or quench the 
the Cauſe of the Bath 


As to the kindli 


ch an Exploſion, 
: And this Irake to. 


atter in the , louds.) 


Hreo-pl ar ingæus, 
om thence it aſce 
uch dilaied as it approaches the C 1 
pper fide of which it is ſpread very broad, 
"allowing when this pair, of Muſcles ach, 
Yamina. Narium are in a, gr 
under the paſſing of any t 
kat is taken in ar the Mouth. Dowglas Myogr. 


RK aff 

ICHONIAN Hyporh, See Tychoniav, „ 
| of; the, great, Ocean 
uſed (as yau may ſee in ol. 

ractionpf the ¶ upon it ( 
auſe that part of the WW 
5 under, the. Þ, will. be, more 
tthan the geſt; there the Ocean muſt 
bad the Water Will zug from. ther parts, thi- 

W 

allow, that 


ut from lience only. is 
re ſhould be Tides produced in Riv 


kill Menor Cattle, tear Trees, fire Gun: pow- 
break Houſes, or the like; as Guh-powder 
14 doin all like Circumſtances.” This Near- 
| ween (eeing the Flaſh o tning, an 
AN c Thunder; for thay! in 
be Simultaneous, yet 
they come to us 
aveobſcry ed, that commonly the 
ot eight Seconds after t 
but ſometimes tis mych ſooner, in a Se- 
than that, juſt after the Flaſh, 
xploſion muſt n<eds be very n 
And in ſuch Caſes, 


15 


1d there is no doubt, 
ic that amongſt the various; Efuvia, from the 

y be copious Supplies of Matter 
vr ſuch Mixtions. 11 ; : 
The ſame Account may alſo be given of na, 
d other burning Mountains, where the Mixture 
Iron and Sulphur may give. a Flame; which is 
Fen attended with prodigious Exploſions and 
archquakes from great Quantities of Nitre, as 
O Ns, is 2, Muſcle of 
te Uoula; arifing Fleſuy from the edge of the 
part of: che Cartilago Thyreoides, berween . 
 Membrena Faucium ; | they are uſ 
ſtraight upwards, being 
e on the 


uk, to 
ihe Noſe | 


x, he 


Land, Seas, Lakes, Sc. of little or no breadth ; 
becauſe they are ſo narrow, that the Moon can't 
act ſtronger on one part than on ahother; and fo 
there beifg no difference of Attraction thete is no 
reaſon why one part ſhould {well or riſe more than 
another; for the Attraction being equal, the Wa- 
a cannot ſhift 'or move from one place to ano- 
r er. v 10% ,*& 4 / . Is + | i 

. TIGE, in Architecture, is the Shaft of a Co- 
min from che Aſtragal to the Capital. 


IINKILN, is uſed for the Burning of the 
M:»m4ick from the Tin-o 


» TIN, in Philoſophical 


re. See its Deſcription 


Tranſaftichs, N'. 69. and 
Ne. 138. you have the following Account of the 
finding, digging for, Preſſing and Blow- 


he Miners imagine, that before the Deluge, 
rmoſt Surface of the Mineral Veintor Loads, 
rallel to the upper Surface of the Earth; 
but that in the Flood they were moved, looſed, 
and torn off; and that by the deſcending of the 
Waters into the Valleys, 
and thoſe Mineral Stones or 
from the Loads (and which they call Shoad) were 
rogether with, and by the Force of the Waters 
carried beneath their proper Place, and from ſome 
Hills, even to the bottoms of the N 
Valleys, and from thence by Land-floods down in- 
ro the Rivers. as 
On theſe Suppoſitions, they proceed thus in 
thus; where they 
be, the? diligentiy ſearch chat 
Hill and Country (as they call the Place where the 
Mine lies) that they map the bettet know the 
Grewe and the Stones, when they meer them it 4 
am of 1 Neighbouring 
alſo of the Frets, or 
which are madd in the Banks of Rivers, new 
made by great Land- foods, which uſually ate then 
n, to ſee whether there be any Meral- 
line Stones in rhe Sides, or Bottoms; together 
with the C of the Country, as they call it, 7. e. 
any E tth of a different Colour from the reſt of 
. And this is 4 gteat help to them, to 
diſcover which Hill, ot which fide of it to ſearch. 
The Mineral Stones are diſcovered, either by their 
ht, or their Poroſicy ; for moſt Tin-ſfones 
orous, not unlike 
throughly Calcined. Vet 


th the Earth or Grewe 
Fragments fo torn off 


uing of a 7.94 
eto be, they 


in ſometimes lies in 
rm Stones; and Dr. Chr. Merret, ſaith, that 
und berwixt two Walls of Rocks, 
are commonly of an Tron Colour, of little 


or no Affinity Wah the Tin. vid. Phil. Tranſ. 


jon [Kind; Ad Quantity of the Ore is very nearly 


and 
0 ane 2 0 
Natfeg dy 
wel Or riſe, 


ueſt. ar. Ear | | 
. 1 Moth no Shoe found in theſe Frets, they 
any found in the River, it being un- 
from whence the Water may have brought 
then they go to the ſides of rhe Hills 
ed,  whete there is a Convenience of 
tele Stream of Water (the bigger the 


ers and in | and then they cur 4 Leat or Gurt, as they | 


the Load. This they call the Run or Caft of the 


for the uppermoſt will 


. 
: * 


"TIN 


of FN: 


call it, that is a Trench about two Foot over, and 
as deep as the Shelf ; and by this means turn the 
the Water running two or three Days, that by 
waſhing away the Earth from the Stones, it may 
diſcover the Sboad. If they find any, they con- 
clude there is a Load in the upper — of the Hill, 
or at leaſt a Squat, Then at the foot, or bottom 
of the Hill, they fink what they call an Eſſa- batch, 
i. e. a Hole about fix Foot long, and four broad, 
and always as deep as the Shelf; and if they find 
no Shoadthere, when they come to the Shelf there 
is none to be expected ſometimes the Shoad 
is waſhed clean away, when you come within 


rwo or three Foot of the Load, which then lies ſo or Caſt up the Ore with a Shovel) till they eite 


mych further up in the Hill. Bur if find 

Shoad, they are almoſt at a Certainty; and this 

is held as an infallible Rule, that the nigher the 

Shad hes to the Shelf, the nigher the Load is at 

hand, and vice v154. 

If they find no Shoad in the firſt Hatch, they aſ- 
cend uſually about twelve Fathom, and then fink 
another, as before; and if no Shoad appear here, 
they then go as far on each hand ſide-ways, and 
tink there, as before. And fo y 7-4 aſcond pro- 
rtionably with three or more Hatches (if the 
pace of Ground require it) as it were in Breaſt, 
till they come to the top of the Hill. And if they 
find no Shoad in any of theſe Hatches, farewell ro 
that Hill. ö 
Bur if they find any Shoad in any Hatch, then 
they keep their aſcending Hatcher from thence in a 
right Line ; and as they draw nearer the Load, they 
leſſen che firſt Proportion of twelve Fathom, to fix, 
or yet leſs, as Conjecture direts them. If they 
find Shoad lying near the Shelf in one Hatch, and 
none in the next aſcending, rhey conclude they 
have over-ſhot the Load, and then they fink nigher 
that Hatch in which they laſt found the Shoad, 
Sometimes they find two different Shoads in the 
ſame Hatch, at different Depths, and then they 
have a Certainty of anorher Load above the for- 
mer; and it may be in + ape An the ſecond, 
they meet with the Shoad of a third. Some Tin- 
ners affirm, that rhe ſeven Loads may lie Parallel 
one to another in the ſame Hill, but yet only one 
Maſter Load; the other fix, three on each fide, be- 
ing the lefſer Concomitants, and ſo may five lie, 
three are common. 

Every Load hath a peculiar Coloured Earth or 
Grew: abour it, which is found alſo with the Shoad 
in a greater Quantity, the nearer the Shoad lies ro 
the Load; and fo leſſens by degrees, to near a 

uarter of a Miles diſtance ; bur further thanthat 
the peculiar Grew? is never found with the 
Shoad, | 

A Valley may lie ſo, at the Feet of three ſe- 
veral Hills, that they may find three ſeveral 
Deads, i. e. common looſe Earth in which the 
Shoad lay, and which is not only Contiguous to 


Country, or of each Hill; and the Knowledge of 
this is very neceſſary, in order to ſurer Training of 
them orie _ yu, as 2 * 14 2 
cording to the foregoi ules of Eſſay Hatches 
— direct you which Hill ro 
begin firſt. BY 


t may be, after they have Trained up the Hill, 
they find nothing but a Bonny or Squat, which 
likewiſe have their Shoad, 


or that part ofthe Shelf which contains no Met 


three to ſeven Feet, ſeldom larger, unleſs where 
ir Form is about |ſeveral Loads unite and make a Knot lend 


— 


no other Load or Vein, neither doth it ſend fond; 
ny of its own, but is entire of it ſelf, and 

will go down into the Shelf, five or ſix Fathom 4 
| and there Terminate. 


The manner of their Digging the Ore, is thu: 


When have found the Load, and laſt Ehe 
hatch, tis then called a Tin ſpaft, or Tin dad 
which is ſunk down about a Fathom then 
left a little long ſquare Place, called a Shambl 
and ſo they continue ſinking from Caft to c. 
chat is, as high as a Man can conveniently tho 


find the Load to grow ſmall, or Degenerate in 
ſome ſort of Weed; which arediverſe, as Munde 
or Maxy, Corrupted from Marchaſite, and th 
White, Yellow and Green. Daze, which i 
kind of glirtering Stone, enduring the Fire, 4 
different Colours ; as White, Black and Yelloy 
Iremould, Black and Ruſty ; Caul, which is þ 
differing both from Mundick and Daze, or $j, 
(enduring the Fire) which Marchaſite will ng 
liter, which is Blood-Red and Black. 

hen they begin to make a Drift three Fy 
wide, and ſeven Foot high; and if the Lad 
not broad 1 1 it ſelf, as ſome are ſcarce hf 
a Foot, then they uſually break down the Dea 


but encloſerh the Load, as a Wall between tw 
_— and then we begin to rip the Lou 
elf. 

The Inſtruments they uſe, are, 1. A Beek 
Corniſh Tubber, i. e. double Points of eight or iu 
Pounds, ſharp'ned at both ends, Steeled and Hole 
in the middle. This in a hard Country will lf 
abour half a Year, but muſt be new Pointed eve 
fourteen Days. | 

2. A Sledge, Flar-headed, from ten to twenj 
Pound, will laſt about ſeven Years, new ordeti 
once a Quarter. Three Gadds or Wedges of u 
Pounds, well Steeled at rhe Points, and fo 
uare; theſe will laſt three or four Days, 0 
eek, and then moft be new . 4 Lin” 
ders. 3. Wheelbarrows to carry the Dead: u 
Oreoutofthe Drift or Adits to the Shambles, Ther 
are two Shovel-men, and three Beele-men, which 
are as many as one Drift can contain, without hi 
dering one another. The Beele-men rip the Dea 
and Ore, the Shovel-men carry it off and land it, by 
caſting ir up with Shovels from one Shamble to anc 
ther; unleſs where there isa Vinder with two Ker 1 
bles or Buckers, one of which comes up as the o. 
ther goes down. | " 
It 1s uſually obſerved, that the Tin Loads ron. 
Eaſt and Weſt, and then they conſtantly dip to- Pa 
wards the North, and ſometimes as much as three BY. 
Foot in eight Perpendicular. But in the higher © 
Mountains of Dartmoor, there are ſome confiders- 
ble Loads that run North and South, and theſe dip 
to the Eaſt. h | 
Four or five Leads, may a while run Parallel w — 
one another in the ſame Hill, as hath been known By 5, 
in Hing ſton in Cornwall, and then turn in and meet 
all together in one Hatch, and after ſeparate aan, _ 
and run Parallel, as before. | 
The Breadth of Maſter-loads, is generally from 


or {er 
and Veins. Bur they ont retun 


rwo or three Fathom long, and half asbroad, few | — in al Places 
2 the c 6— 


larger and moſt leſs: ſe Communicate with 


I 


TIN 


TIN 


"Leed is uſually in a hard Rocky Country, 
 upof Metal, Spars, and other Weeds, as it 
all along in a continued Rock ; bur it hath 
\ Veins and Joints. : 

moſt Places they meet with Water ar ſome 
deep fromthe Load, at others not at many Fa- 
it runs continually chro” the Heart of the 


nen it begins to trouble us, we begin at the 
ofthe fl a Drift, ſcarce half ſo big as that 


te Load, and work it on a Level, till we come 
the ei p the Load, Bur where they have not this 
| venience, or if they paſs chat Level, chen they 


orced to draw it 


and thi or force it up with Pumps. Some, bur very 
which pumps may be dry. They obſerve, thar when 
e Fire have Water, they never want Air ſufficient 
1 Yellow Wk eſpiration, and for their Candles to burn in; 


ſometimes in a ſoft Clayey Countrey, the Air 
condenſed, as to become in a manner a Damp, 
to require an Air Shaft for a Vent; which 
mps are ſometimes enlarged by working of the 
dick with the Ore. | 
che Country be not ſtrong enough, they un- 
rop their Drifts with Stemples and Mall plates, 
ed muchlike a Carpenter's Square on the one 
„and ovcr-head. 
fo know which way the Load inclines, to brin 


ming and Diallin 3 and 15 thus formed. A 
ful Perſon firſt faſſens the end of a long Line, 
known Place, and then exactly obſerves the 
int at which the Needle of his Dial or Compaſs 
s; and at the next Flexure, or Winding, he 
kes a Mark on the Line, and again notes the 
int at which the Needle ſtands at this ſecond 
ation; and ſo he proceeds from turning to tur- 
g, ſtill markin the Pointsand his Line, till he 
mes to the intended Place. Then he repears a- 
bye Ground, what he had done below, and his 
aland Line leads him, till he come exactly o- 
xr the Place where he ended the Mine. - 


* 


The manner of Dreſſing the Tin, is thus: 


When the Ore is Landed, and the greater Stone 
roken at the top of the Mine by the Shovel-men, tis 
rought on Horſes to the Sramping-mill whence the 
re is landed at the head of the Paſs (i. e. two or 
hree Botrom-boards, with two Side-ones ſer Slope- 
iſe) in which the Ore ſlides down into the Cof- 
fer; bur that it may not tumble down all at once, 


bw there is placed a Hatch nigh the lower end of the 
three M/s (char ir is a Thwart-boardro keep up the Ore.) 
igher Beneath that comes in the Cock water in a Trough, 
Jera- Nut in a long Pole, which, with the Ore falls 


down into. the Coffer (i. e. a long Square of rhe 
irmeſt Timber, three Foot long, and one Foot and 
half over) wherein are the three uſual Lifters, pla- 
ced between two ſtrong broad Lones, having two 
Braces, or Thwart- pieces on each fide ro keep 
them ſteady as a Frame, with Stamper-beads, 
weighing about thirty or forty Pound each of Iron, 
which ſerve to break the Ore in the ſaid Coffer. 
Theſe Lifters being about eight Foot long, and 
balf a Foot Square, of Heart of oak, and having as 


many Timbers or Guzders between them, are lif- 
ted up in Order, by double the Number of Tap- 

ing Diamerri- 
by an Over-ſhot 


Pels (faſtened to as many Arms, 
ally thro! a great Beam, tur 


| YPater-wheel on two Boulſters) which exactly, but 
eaſily meer with the Tongues ſo placed in the Lif- 


ters, as that they quickly flide from each other, 
ſuffering the Lifters to fall with great force on the 
Ore, thereby breaking ir into ſmall Sand, which 


is waſhed our by the Cock-water, thro' a Braſs 
Grate holed very thick, and placed wichin two 
Bars of Iron at one end of the Coffer, into the 
Launder, i. e. a Trench cur out in the Floor, ei 

Foot long, and ten over, and ftop'd at the ot 

end with a Turf; ſo that the Water runs away, 
and the Ore finks to the bottom; which, when 
full, is taken up and emptied with a Sho- 


with Winders and Kee- vel 


The Stamping-mill is thus contrived to go two 
Hours, or more, after they give over artending it. 
There is a Tiller, or long Pole faſt'ned withour ar 
one end to the Sem or Ponder, i. e. that looſe and 


laſt part of the Trough that conveys che Stream 
to the Over- ot- wheel. Then at the other end 
with a Tranſverſe Stick 


there is tied a ſhort Rope, 
at the end of ir, cxtioutly. but Trap-ways hitch d 
at both ends, under two little Pins, faſtened in 
the Lones for that Purpoſe: There is another Pi n 


ſer in one of the Lifters, at ſuch an exact heighth, 


as that if there be no Ore in the Coffer to keep 


| middle, and the Tail. That Ore which 


that Lifter high enough, the purpoſed Pin, in de- 
ſcending, knocks out the Water, carrying it quite 


{dir, or to fink an Air ſbaft in the deſired Place, over the Mill-wheel ; ſo that when the Coffer is 


Uſe of the Dial is needful, which rhey all, | captied, the Mill reſts of courſe. The Laund 
15 


vided into three parts, the — the 
es in 
the Fore- bead, or within one Foot and half of the 
Grate, is the beſt Tin, and is taken up in a Heap 
apart; the Middle and Tail in another Heap, 
which is accounted the worft. This latter Heap 
is thrown up by the Trambling Buddle, that is z 
long ſquare Te of Boards, or Slate, abour four 
Foot deep, fix long, and three over; wherein 
ſtands a Man with a Trambling-ſbovel in his Hand 
ro caſt upthe Ore, abour an Inch thick, ona long - 
ſquare Board, juſt before him, and as high as his 
middle, which is called the Buddle-head ; and with 
the edge of his Shovel, he dexterouſly curs and di- 
vides it long-ways, 1n reſpect of himſelf, about 
half an Inch aſunder; in which little Cuts, the 
Water coming gently from the edge of an u 
plain Board, carries away the Filth, and lighter 
part of the prepared Ore firſt, and then the Tin 
immediately after, all falling down into the Bud- 
dle; where with his bate Foot he ſmooths it Tranſ- 
verſely, to make the Surface the plainer, that the 
Water, and other Heterogeneous Matter, may 
with out Lett, paſs away the 233 
When this Buddle grows full they take it up; 
here — — ago the Fore-head from the 
Middle and Tails, which are Trambled over again: 
But the Fore-head of this, with the Fore-head of 
the Lawnder are Trambled in a ſecond Buddle,bur 
not different from the firſt, in like manner. The 
Fore-head of this being likewiſe ſeparated from the 
two other Parts, is carried to a Thzrd, or the draw- 
ing Buddle ; whoſe difference from the reſt is only 
this, that ir hath no De, bur only a plain ſloping 
Board, whereon tis once waſhed with the Tram- 
bling Shovel, and ſo it new names the Ore, Black 
Tin, i.e. ſuch as is compleatly ready for the Blow- 
ing- bouſe. 
7F 
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dy half a Foot; becauſe it muſt not reach the in- 


— 


TIN 


TOM 


There is alſo another more curious way, called 
Sizing ; chat is, inſtead of a Drawing Buddle, they 
uſea Hair-fieve, thro' which they Sifr the Ore, 
eaſting back the Remainder into the Tails, and 
new Trambling it. | 
After the ſecond Trambling it, they take that 
Fore- head in the ſecond Buddle, and Dilve it (. e. 

urting it into a Canvas-fieve, in a large Tub of 


ater, and ſhaking jt luſtily) fo that che Filth | or melrs beſt with Moor-coal 


gets over the Rim of the Sieve, leaving the Black 
Tin behind, which is put into Hogſh covered 
and lock d, till the next Blowing. 

The Tails of both Buddles, after two or three 
Tramblings, are caſt our into the firſt Strake, or 
Tye (which is a Pit made ſely to receive 
them,) and what over-ſmall Tin elſe may waſh a- 
way in Trambling. 

There are commonly three or four of them ſuc- 
ceſſively, which contain two ſorts of Tin, the one 
which is too ſmall, the other too great. The lat- 
ter is new ground in a Craze-mi!l (which is juſt like 
a Griſt-· mill with two Stones, an Arber an un- 
der) and after that Trambled in Order. The for- 
mer, by reaſon of its exceeding Smallneſs, is 
Dreſſed on a Reck, or Frame of Boards, about 
three Foot and half broad, and fix long, and 
which turns upon two Iron- pins, faſtened in both 
ends, and the whole placed between two Poſts, ſo 
that it hangs in an Æquilibrium, and may like a 
Cradle, be moved eaſily either way with the Sho- 
vel and Water. i 


Blowing of Tin. 
When they perceive much Mundick intheir Tin, 


which makes it brittle and hard, they are neceſſi- 
tated to burn away the Weed in a Tin-liln. This 


Kiln is four Square, and at the top hath a large | Smoak 
Moor- ſtone about ſix Foot 


long, and four 5 
in the middle of which is a ſquare Hole of about 
half a Foot in Diameter. About a Foot beneath 
thisStone, is placed another, which is not ſo long 


nermoſt, or back- part of the Wall, which is the o- 
” Place thro' which rhe Flame aſcends from a 
eſſer Place below that, where a very ſtrong Fire of 


Furze is conſtantly made. The fore-part is like a | they 
common Oven, but near the Back on one fide there 


is another little Square-hole. When the Kiln is 
throughly heated, the Black Tin that is to be burnt, 
is laid on the Top- ſtone, and as much of it is caſt 
down by the Square-hole, onthe ſecond, or Bot- 
tom ſtone, as will cover it all over about, three or 
four Inches thick. Then the Hole at the top is 
immediately covered with E Turfs, that the 
Flame way Reverberate fironger ; and a 
Rakeman, with an Iron Coal-rake, 

ſpreads and moves the Tin, that all Parts of the 
Mundick may get uppermoſt of the Tin, and ſo 
be burn'd away ; which we certainly know by 
this, that then che Flame will become yellow (as u- 
ſual) and the Scench leſſen d; for whilſt the Mun- 
dick behind burns, the Flame is exceeding Blew. 
Then with the Rake he thruſts it down at the o- 
pen Place into the open Fire, and receives a new 
Supply of Tin from above. Now when the Place 
benearh, where the Fire is made, grows full of 
Tin, Coals and Aſhes, with the Rake he draws it 
forth with the Coals at the little Square-hole, on 
the one ſide, near the back; where the Ore, fiery, 
hot and red, lies in the open Air to cool; which it 


ſedter. 


will ſcarce be in three Days, becauſe ol the dude 
that lie hid in it; but when they cannot * 
long, they quench it with Water, and it uf 
Mortar. And whether it cool of it ſelf, ib i 
quenched, they muſt new Trambie it, or wu No 
before tis put into the Furnace ; which is n 0 
than an Alman- furnace. 

Moor-Tin, or ſuch as is dig d up in the Moy, 
Kd; bur vs 
Tin which lies in the Country, runs beſt wil 
equal Proportion of Charcoal and Peat (or My, 
coals) for the firft Running; but when they You! 
melt their Slugs, then uſe Char Wk 
all is Melred and Re-melred, there Mois 
times remains a different Slug in the bottom of: 
Float, which they call Mowne-egg ; and thi 
moſtly an Iron Body, tho of a Tin Colour; 

was tried, by applying one of the Poles of a1t 
ſtone to it, which it quickly attracted, tho 
ſo ſtrongly as Iron. E 
: Tho — 8 — — made from i 
tones, in which it is Incorporated, yet tis ſony 
times mixed with a Gravelly Ea meim 
White, but uſually Red; from whence tis ea6 
ſeparated by bare OW This Gravelly In 
called Pryan Tin, and is ſcarce half the goodneſs; 
the other. 
The Mundick Ore is uſually diſoovered by | 
Glittering, yer ſad coloured Brownneſs, wt 
with it will ſoon diſcolour their Fingers. This 
ſaid to nouriſſi the Tin, and yer they ſay, whe: 
much Mundickis found, there is little or no Ty 
Certain ir is, that if there be any Mundich left 
Melting the Tin, it makes ir Thick and Curdy 
that is, not fo Ductile as iſe. The M 


IE r for Fire 


ſeparates it from the Tin, vaporates it im 
n nc 
The Corniſh Diamond: lie intermixt with U 


Tin Ore, and ſometimes on ; they are hari 
en to cut Glaſs, and ſome of them are af 
parent Red, and have the Luſtre of a dec 
Ruby. They ſeem to be only a fine hard 5; 
The beft Tin Ore, is that which is in Sparks 
and next to this, that which bath bright Spar in it 
The Furnace where they Melt, and from whence 
caſt their Tin, call a Blowing-bouſe. 
See alſo Mr. Ray's Collection of Engliſh Words 
TIP-STAVES, are the Warden of the Fleet 
Officers attending the Queen's Courts with a Pait- 
ted Staff, for raking into Cuſtody, ſach Perſons a 
are committed by the Court; and to attend ſuch 
Priſoners as —— — By this Name 
alſo are the ſudges called, who carry a Rod 
or Staff Tip d with Silver, and take Charge of ſuch 
Priſoners, 25 are either Commirted, or turned o- 


ver at the Judge's Chambers. ; 
TOD He, is a Weight mentioned in 
12 Car. cap, 23. containing 28 Pound, or 2 Stone 


"EW 

TOFT, Teftum in the Law fignifies a Mefiu- 

age, or rather a Place where a Meſſuazt 

ſtood ; tis a Word much uſed in Fines. 
TOMICE, the Art of Carving in Wood of J- 

very. The Artiſt in this Work was called De- 


TOMPION, 1 a great Gun ot 
Mortar, being made of and put into the 
Mouth to keep out Rain; alſo in Loading of 2 
Mortar, there is a Tompion of Wood which is ft- 


| 


ted exactly to the Bore of the Piece at the Mou 
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he Chamber, and this is drove in hard after the 
oder, and the Bomb is placed upon it. 
TONGUE Grafting, is a way of Grafting in 
bots, thus: The Root is cut ſloping about an 
-þ in length, and the Graft as much, both very 
oth; then each is cleft an Inch in length alſo, 
then they are made to enter into one another, 
that the Sap of che Graft may joyn to that of 
e Root as much as can be. the jointed 
rr about with a little Hemp, or Flax Hurds, and 
© the Root ſo Grafted into the Ground, about 
" or twelve Inches deep, ſo as the Joint may be 
out four Inches at leaſt covered under the Earth, 
tit may not bebared ar any time, bur kepr 
oiſt by the Earth. The t you on, 
ay bea piece of the Root of an Apple or Pear- 
cee, about ſix Inches in length; it thould not be 
b chan che Graft, but it may be bigger, but tis 
when they are both of the ſame Size. vid. 
bil. Trarſ. N?. 95. 
About twenty nine Years ago, ſaith Mr. Lew- 
who Communicated the Method above; I 
pwed a Bed of Apple-kernels in March, che 
ring following I pluck'd up forty of theſe Seed- 
gs, grown to the thic of a fair Graft ; I 
rafred them in this manner of Tongue Grafting, 
d Planted them again ; they alf grew, and four 
chem bare Fruir ro Perfection Year : 
at in a Yearand an half, from an Apple-kernel 
had ripe Fruit, Some of theſe Trees will now 
ar two Quarters of n — a Tree, and are 
gger than moſt of thoſe Trees among which 
ey ſtand, which coſt twelve Pence a Tree when 
ele were Kernels. I conceive, faith he, chat 


lumbs, Cherries, Apricocks, Peaches, and 
Il forts of — may be thus rai- 


TORNADO, is the Name given by the Sea- 
zen for a violent Storm of Wind, and ſometimes 
lowed by Rain; it uſually ſwifts or turn, a- 
ut to almoſt all Points of the Compaſs, whence 
TORT 2 2. b Word, fignifying eng e 
, Is a Frenc ing or 
jury, and is often uſed in our Law; as de Son 
t, is in bis own Wronp. 
TRAINING a Ling in the Miner's Language, 
ſearching for, and purſuing a Vein of Ore. 
TRAMBLING, is the Term uſed in Dreſſing 
f Tin-ore, for waſhing ir very clean in Water, 
hich is done with a Shovel, that they call a 
ombling-ſbov:!, and in a Frame of Boards, which 
hey call a Buddle; ſee Buddle and Tin. 
TRANSFORMATION of Curves. 
The Abbor Gall of France, having in the 
ear 1693. maintained, that Mr. Fames 442. 
nd our Excellent Dr. Barrow had borrowed thei 
general Propoſitions about the Transformation of 
urves. from Mr. Roberval. Dr. David Gregory, 
\ſtronomy Profeſſor in Oxon, doth in Philoſophical 
Iraſantions, Ne. 214. Pp. 233- fully refute that 
ilertion ; by ſhewing that Mr. James Gregory's 
book was Publiſhed at Padua, 1668. and Dr. 
berrow's Lettiones Geometr, 1674. And therefore 
us more than probable, chat Mr. Roberva had 
eenthoſe Books, fince he did not die till Oc. 
1575. and yet we find not chat he makes any ſuch 


mplaint. 
'TRANSCENDENTAL Quaneities, Mr. Leib- 
Fits, in the Act. Erud, Lite, tor June, 1686. bath 
2 Diſertation, in which 4 to ſhew the 


- 


hy ſome Problems are neither Plain, Solid, nor 
Sur-ſolid, nor of any certain Degree, bur do tran- 
ſcend all Algebraical vations. As alſo ro ſhew 
how it may be demonſtrated without a Caleulw, 
that an Algebraical Quadratrix for the Circle or H- 
perbola is le. For if ſuch a atrix 
could be found, it would follow, chat by the help 

be 
Line 


thereof, any Angle, Ratio, or Logarithm, might 
divided inthe given —— of one ri 
to another; and this by one Univerſal. Conſtrufion. 
And conſequently, the Prqblem of the Seim of 
an Angle, or the Invention of any Number of mean 
Proportionals, would be of a certain ree. 
Whereas the different Numbers of Parts of an An- 
gle, or of mean Proportionals, do neceſſarily re- 
uire different een of Algebraical Equations. 
nd therefore the Problem, actectngd fa general 
of any Number of Parts of an Angle, or mean 
Proportionals, is of an Indefinite Degree, and Tran- 
ſeends all Algebraical Equations. | | 
5 
y be propoſed in Geometry (nay, o to 
be r amo the moſt Principal) and be- 
fides are Determinate: Therefore tis neceſſary, 
that ſuch Lines ſhould alſo be receĩved into Geo- 
metry, as are alone ſufficient for the Conſtruction 
of thele Problems. 

And further, fince they may bedeſcribed exact- 
ly by a Continual Motion (as is apparent in the Cy- 
cloid, &c.) rhey t not to be accounted Mechani- 
cal, but Geometrical Curves ; eſpecially too fince they 
are of much greater uſe than all the Lines of the 
2 ' — * — the right . and Cir- 

e ve ome v roperties, 
which are alrogerher — of Geometrical De- 
monſtration. | | 

D. Cartes therefore was no leſs out in 
theſe from Geometry, than the Ancients were, who 
neglected the Loca Solida & Linearia, as not Geo- 
metrical. 

Now, becauſe the Method of di i 
nite Quadratures, or their Ieoipoſſibilities, is with me 
but a particular Caſe (and indeed & entire 


of a much Sublimer Problem, which I call the In- 
verſe Methad of Tangents ; in which the greateſt 
Quad. 


part of the whole Tranſcendental G 

rained ; and which, if is could be alwa 
braically Solved, all that is wiſhed for 
done; fince alſo I find 
yer, extant about it: I will now ſhew you 
IS MY 0 EPI 


ture it ſelf. 
Whereas then Algebriſts uſed before to 
ſome general Letters, or Numbers for the Quanti- 
ties ſoughr ; I (it theſe Tranſcendental Problems) 
aſſume General or Indefinite Equations for the Lines 
ſc Ex. gr. putting x and y for the Abſciſſa 
a r r 
is, a +bx +cy+exyz+fxx+22 — 
By chehelp Ken fndofnice Enadth (which 
in reality is Finite; for it may always be deter- 
mined, how far ſoever tis to raiſe it) I en- 
Ae with Io een Prepac of Tanga, 1 
ing wi ven Property angents, 
find Value of the aſſumed Lerers, 
And thus I define the Equation 


is con- 
would b 
25 

4 
aſſumo 


Innumerable Lines may be found 


Origin and Riſe of ſuch Quanticies, vix- 


the Problam 
JF 2 
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diiſcoyered, 


common Geometry. 


TRA 


— 


TRA © 


Th d this was the Reaſon, that a teat many ob-] Thus, for Example, in that Theoren 
ne the Refi F L Dr. Barrow's, That the Sum of the Interval; a 


ſerving the Reſult, believed the Problem not to 
be 22 determined, nor indeed poſſible. The 
ſame things are alſo done by Series; but with re- 
ſped to the Abridgment of the Calculus, I have ſe- 
veral helps, of which, more in ſome other 


Place. 


dorh not proceed, I pronounce the Line ſought, 
not to be an Algebraical, but a Tranſcendental 
one. : 
This ſuppoſed, the next Work is to find the 
Species of the Tranſcendency ; for ſome Tranſcenden- 
eals depend on the general Diviſion or Section of 
a Ratio, or upon the Logarithms; others upon the 
Arks ofa Circle, and others on more Indefinite and 
Compounded Enquiries. | 

Here therefore, beſides the Symbols x and , 1 
aſſume a third, as v, which denotes the Tranſcen- 
dental Quantity. And then of theſe three, I 
form a General 1 for the Line ſought ; 
from which I find the Tangent (according to my 
Method which proceeds even in Tranſcendental 
Quantities.) Then what I find, I compare with 
the given +12 mp wr of the Tangents, and fo diſ- 
cover, not only the Values of 4, b, c, &. but alſo 
the particular Nature of the Tranſcendental Quan- 
tity. 
Andrho' it may ſometimes happen, that the ſe- 
veral Tranſcendents are ſo to be made ufe of, and 
thoſe of different Natures too one from another; 
alſotho' there be Tranſcendents of Tranſcendents, 
and a Progreſſion of theſe in Infinirum, yet 
may be ſatisfied with the moſt eaſie and uſeful 
one ; and for the moſt part may have recourſe ro 
ſome peculiar Artifices for ſhort'ning the Calculus, 
and reducing the Problem, to as fimple Terms as 
may be. | 
No this Method, applied to the Buſineſs of 
Quadratures, or to the Invention of Quadratrices, 
(in which the Property of the Tangent is always 
given.) "Tis manifeſt, not only how it may be 
her the Indefinite Quadrature be 
Algebraically impoſſible, bur alſo how (when this 
Impoſſibility is diſcovered a Tranſcendental Quadra- 
trix nay of found, which is a thing which has 
not yet been ſhewn, So thar ir ſeems, I may with- 
out Vanity aſſert, that Geometry is by this Me- 
thod carried infinitely beyond the Bounds ; to 
which Viera and Des Cartes brought it: Since by 
this means a certain and general Analyfis is eſta- 
bliſhed, which extends to all theſe Problems which 
are of no certain Degree, and conſequently 
are not comprehended within Algebraical Equa- 
F10NS, . : 

Again, in order ro manage Tranſcendental 
Problems (wherever the Buſineſs of Tangents or 
Quadratures occurs) by a Calculus, there is hard- 
ly any that can be imagin d ſhorrer, more Advan- 
tageous or Univerſal, than my Differential Caleu- 
lus, or Analyſis of Indiviſibles and Infinites (a very 


this with ſo much eaſe roo, that there is now n 


Now, laſtly, if che Compariſon, above- mentioned, it appears preſently by my Method, that 74 


expr 
viſible (for he excluded the Tranſcendental ones) by 1175 
ſmall Specimen of which is contained ia my Me- | tions; and Gregory St. Vincent, by ſeveral noble Dif- 
thod of Tangente, formerly Publiſhed.) From this | coveries : To which I add Guldinus his admirable 
Calculus may be derived all thoſe Theorems and | Rule, about the Centre of Gravity. But all theſe 
Problems that have been ſo much admired; and | ſtop'd within certain (com 
aſe | there i Bounds, which the famous 
more need of their being learn d and kept in| gens, and Dr. Wallis went beyond, opening net 
Memory, than for a Map that underſtands Alge- | ways. For tis probable enough, that Hagen 
bra to Jearn a great many ot the Propoſitions of the | Inventions gave riſe to that of Heuraet; 28 
al ons Bela | of Wallis might to thoſe of Nei! and Wren, n 
wy | were the firſt chat rectified Curve Lines, w_ 


the Ordinates and Per pendiculars to the Curve, 
in, and applied to the Axis, is equal to the yy 
quadrate of the laſt Ordinate. : 

Leet the Ordinate be x, the Abſciſſa ), the 1; 


terval between the Ordinate and Perpendiculat f 


xd x, which Differential Equation into 
Summatory one, makes Spdy=Sxd x. Bur fr 
what I have ſhewn in the Method of Tange 
d% x x =xd x, therefore —— 14 X 41 
(for — vul 3 vena Rog 
are reci ; ſo in this, Sums an Ferency 
viz. S and d are Reciprocal.) It follows herein 
that Spdyz=4 xx. Q. E. D. 

In the Notation I had rather make uſe of 4 
and ſuch like Symbols, to denote the Diſferem 
Quantities, than other Letters; becauſe that B 
preſſion dx, is a certain Modification of x: 
ſo by this means it comes to paſs, that the Len 
x alone (when tis neceſſary) together with its Pe 
ers and Differentials, enters the Calculus, and 
Tranſcendental Relations between x and any 
ther are expreſſed. | 

By the | Method we may alfo explain 
Nature of Tranſcendental Lines by an Equati 
ex. gr. Let a be the Ark of a Circle, and x 


Sd x 
Verſed Sine. Then will a = = 


f the Ordinate of the Cycloid be), then 


J=4/2x—=xx + 6 which 

is | a 2x —XxXx 
on y expreſſes the Relation between th 
Ordinate 7, and the Abſciſſa x, and from it all th 
TER of the Cycloid may be demonſi 


And thus is the Analytical Caleulus, extended ti 
thoſe Lines which have hitherto been exelude 
for no other Cauſe; but that they were thought is 
capable of it. 

Alſo Dr. Wallis his Interpolations, and 1nN0me 
rable other things are derived from hence. 

As to what remains, that I may not ſeem to 
aſcribe too much to my ſelf, or to detract to 
much from others; I will briefly ſhew, wh 
feems to me to be due to the Chief Mathematic- 
ans of our Age, with reſpect to this kind of Ge- 


metry. 

Firſt of all, Galileus and Cavallerius began to 
explain the moſt involved Methods of Conon and 
Archimedes. But Cavallerius's Geometry of Indivib- 
bles, was no more than the Infancy of the Science: 
Greater Improvements were made yet by thole 
three famous Perſons, Mr. Fermat in his Method 
de Maximis & Minimis, Des Cartes, by ſhewing 
how to expreſs the Lines of Vulgar Geomety 


atively) narro# 
eometers, Mr. Hi 
ing new 
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Unt any Detradtibn from the juſt Praiſe of 
ple Diſcoverers. Theſe were followed by 
ir. James Gregory, and Dr. J. — who 
onderfully encreaſed the Science with admirable 


deorems of this kind. In the mean time Mr. Ni- 


„the h arcator, A Holſat ian, and moſt excellent 
licular _— , wasthe firſt that I know of, who 
at pd) ME) ivited any Quadrature by an Infinite Series. 
ed into ich Invention that profound Geometer, Sir /. 
Bur en, did not only reach by himſelf, but alſo 
Tang npleat by an univerſal way ; and would he make 


lick the Thoughts he — yet further — = 
ect, he would certainly open new way , 
”_ great Encreaſe, and yer Abridgment of the 
jence. As for my ſelf, it ned when I was 
bur a Tyro in theſe Studies, the fight of a 
rtain Demonſtration concerning the Magnitude 
a Spherical Surface, ſuddenly gave me ſome 
ght; for [ſaw in general, that the Figure made, 
applying the Perpendicular to the Curve, as 
Jinates to the Axis Which Perpendiculars in the 
rcle are the Radii) was proportional to the 
rface of the Solid generated by the Rotation 
Figure about the Axis. With which firſt The- 
em being wonderfully delighted, and not k now - 
> thar the ſame was known to any one elſe, I 
eſently invented a Triangle, which in every 
rve | called the Charatteriſtick — the 
des of = U 2 (or po. 
pre properly) infinately or differential Quan- 
jes . — whence Ipreſently, and with eaſe de- 
ed a vaſt Copia of — part of which I 
nd afterwards in Barrow, and the ,Gregories. 
das yer I made no uſe of an Algebraical Calculus, 
bich when I did apply, I ſoon after found my A- 
hmetical 5 
t I know not how an Algebtaick Calculus did 
vr ſatisſie me in this Buſineſs, and I was forced to 
d a great many things (that I had a mind to in 
e Analytick way) by long Ambages of Figures, 
lat laſt I found our the rrue Supplement of Algebra 
vr Tranſcendental Quantities, viz. My Caleulus In- 
t, parvorum which I alſo call the Differential, 
mmatory, Or Tetragoniſtick Calculus : And if I am 
ot miſtaken, aptly enough, the Analyſis of Indi- 
les and Infinites, Which Method, once diſ- 


dem ul orered, all rhoſe things which I formerly had fo 
14 wol duch admired in this kind, ſeem d meer Play and 

hn port to me. For from hence I was able, not only 
matici· find our admirable Compendium, bur alſo to at- 
f Geo- Nin that moſt Univerſal Method above explained: 


the help of which, either Quadratrices, or any 
whether Algebraical or 


ther Lines ſough | 
1 3 are — as far as is poſſi- 
357 Vie, 
_ Before I conclude, I would yer add this one 
An tion ; That in managing Differential Equations, Frogs 
1 
1ewing ach as this before mentioned, —— 
metry n vV2x—xx? 
bar Man ſhould not raſtily negle& the 4x on this ac- 
"able ont, that ir may be neglected when the x are 
Itheſ aken as encreaſing Uniformly: For by this 
neans a great many have gone wrong, and preclu- 
—_ ded the way to themſelves, in not allowing the 
a Vifferentials, as 4x, their own Univerſality: 
pr o that the Pr ion of the x might be aſſumed | mals 
50 . Whereas from this one or] Kenny 
ho Tie 1nnumerable Transfigurations and pol- 


'encieg of Figures, 


Quadrature and ſeveral other things. | 83 


| TRANSCRIPT, .. 4n. 34 and 35 H.8. c. 14 
is the Copy of any Original, written again, or 
Exempliffed. As the Tranſcript of a Fine. | 
TRANSIRE, 14 Car. 2. c. 11. is the Term gi- 
ven in the Cuſtom- houſe ro a Warrant or Paſs, to 
let Goods be removed from Place to Place. 
TRANSMUTATION, Sir I1/. Newton, at the 
end of his Book of Opticks, Edit. Lat. ſeems to 
be of Opinion, Thar Craſſe, or thick Bodies, and 
Light may be mutually Converted and Tranſmuted 
into. one another; and that all ies receive 
their active Force from the Particles of Light which 
enter into their Compoſition. For all fix d Bo- 
dies, when well heated, emit Light as Ws as they 
continue ſo: And on the other hand, Light in- 
termingles ir ſelf, and inheres in Bodies as often as 
irs Rays fall upon the Solid Particles of thoſe Bo- 
dies, as he ſhews before. There is no one Body, 
ſaich he) which is leſs apt to ſhine than Water : 
ut yet Mater, as Mr. Boyle found by repeated Di- 
ſtillations, is capable of being tranſmuted into a 
fix d Earth; and that Earth will be capable of 


of | bearing Heat enough to be made by that means to 


emit Light, and ſhine as well as other Bodies. And 
he thinks this Mutual Tranſmutation of Bodies 
and Light into one another, to be very agreeable, 
ro the Order of Nature, which ſeems to de- 
light in ſuch Tranſmutarions. 

Water, which isa Salt very Fluid, Volatile and 
Taſteleſs, is by Heat changed into Vapour, which 
is a kind of Air; and by Cold into Ice, which is a 
hard, tranſparent Fragile Stone, eaſily meltable. 
And this Stone is convertible into Water again by 
Hear, as Vapour is - res Earth by Heat be- 
comes Fire, and by Cold is turned into Earth a- 
in. Denſe Bodies, by Fermentation are rarified 
into various Kinds of Air; and that Air by Fermen- 
ration alſo, and ſometimes without ir, reverts into 
Denſe Bodies again. Quick-filver ſometimes purg 
on the form of a Fluid Metal, ſometimes of a hard 
oe one: Sometimes it appears in the 
ſhape of a Pellucid and Fragile Salt, which 

Sublimate, and ſometimes in that of a Pellucid, 
Volatile, Taſtleſs white Earth, which is 
Mercurius Dulcis; Sometimes it looks like a Red 
Opake and Volatile Earth; and then, tis called 
Cinnabar, Sometimes 'tis in the form of a Red, 
and ſomerimes of a bite Precipitate, and ſome- 
times of a Fluid Salt. By Diſtillation it becomes a 
Vapour, and by Agitation in Vacuo it ſhineslike Fire. 
And yer after all theſe, and many other Changes, 
is capable of being brought back again into running 
Mercury. The Eggs of Inſects, Ic. as far as 
Senſe can judge, are by little and little evolved, 
explicated and encreaſed in Magnitude, and ſo 
rurned into Animals, Tadpoles are turn'd into 
; lirtle Worms, or Maggots into Flies. 

Birds, Beaſts, Fiſhes, Inſects, Trees and 
Plants, with all their ſo very different Parts, 

and encreaſe out of Water, and Aqueous, Sa- 
line Tinctures: And on Putrefaction, all of them 
revert into Water, or an Aqueous Liquor again. 
Moreover, Water expoſed à while to the open 
Air, puts on a Tincture, which (like the Tincture 
of Barly, Macerated without Boiling) in proceſs 
of Time hath a Sediment and a Spirit, and before 
Putrefaction, yields Nouriſhment both for Ani- 
and Plants. Now among all theſe many va- 
rious and wonderful Tranſmutations, 'why ſhould 
not Nature turn Light into Bodies, and vice ver? 


The 


Mundi Stone ſteep'd in the former of thoſe Li- 
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The great Objection againſt the practical 
Tranſmuring of a baſer Metal into a nobler, ſeenis 
to be, that the Specifick Gravities of Metals can- 
not be altered : Bur in Dr. Hook's Life, before 
his Opera Poſt. I find that Dr. Hock, in 1679, is. 
ſaid ro have made ſome Experiments the 
mixing of Metals; and particularly, that in a 
mixture of Copper and Tin, the Specifick Graviry 
of the Compoſitum was really encreaſed ; for that 
of the Copper was 8: to one, and that of the Tin 
but 712 to 1, and yet that of the Mixture was 
8{ to 1. 

IRANSO kl, in Architecture, is the piece of 
Timber which is framed a- croſs in a double light 
Window. 

TRANSPARENT, the Opakeſt Bodies thar 
are, if their parrs be _—_— divided (as Merals 
when diſſolved in Acids, &c.) become perfectly 
Tranſparent ; from whence, and from ſome other 
Reaſons, Sir I/. Newton in his Opticks, concludes, 
that Water, Salt, Glaſs, ſome Stones, &c. and 
ſuch like Subſtances are tranſparent, becauſe tho 
rhey may be as full of Pores or Interftices berween 
their Parts as other Bodies; yet their Parts and 
Interſtices are too ſmall to cauſe Reflexions in their 
common Surfaces. He ſhews alſo that the leaſt parts 
of all Narural Bodies are in ſome meaſure tranſpa- 
rent; and that their Opacity ariſes from the mul- 
tirude of Reflexions cauſed in their Internal Parts, 
Tis plain alſo, as he ſhews, that Opake Subſtan- 
ces are render d Tranſparent, by filling their Pores | 
with any Subſtance of equal, or almoſt equal 
Denſity with their Parts. 

Thus Paper dip'd in Water or Oil, the Oculus 


quors, Linen- cloth Oil'd or Varniſhed, and ma- 
ny other Subſtances ſoaked in ſuch Liquors as 
will intimately pervade their little Pores, become 
— tranſparent by that means than they were 


ore. 

And the true reaſon why all Opake Bodies, 
when reduced into very ſmall Parts, become 
Tranſparent ; is becauſe the thickneſs of the Parti- 
cles being much leſi than the Intervals of the Fits 
of eaſie Reflexion and Tranſmiſſion of the Rays 
of Light, the Body loſeth irs Reflecting Power; 
for if the Rays, which at their entring into the 
Body, are put into Fits of eaſie Tranſmiſſion, ar- 
tive at rhe furrheſt Surface of the Body before they 
be our of thoſe Fits, they muſt be Tranſmit- 
tec. | 
TRANSVERSALIS Pedis. Dr. Douglas, in his 
Comparative Deſcription of rhe Muſcles, faith, 
that this is only part of the Muſculus accelerator U- 
rine, ariſing from the Knob of the Iſchium, for it 
is not inſerted into the Cavum Ovale, or Bulb of 
the Vrethra, but joyns in with rhe Accelerator, of 


which it makes a {ſecond — . 
TRAVERSE, in Fortificarion, is a Trench 


oylts, and other pieces of Wood, with Faſcing 
— Earth, Oc. in order to fill up the Dich theſe 
and to carry a Gallery over it. a Wall di - 
Stone or Earth, built a-croſs a Work which is com. dut 
—_ T_T is called, WI weig 
Traverſe. *nce 
TREASURER, is an Officer of great Trug, _ 
The Treaſurer of England is a Lord by his Office, WM ard 
and under his Charge and Government is all thi 24 Bl 
Queen's Money in the Exchequer, and alſo the WI Droit 
Clerks of all Officers any way, employed in Col. ne 
lecting rhe Impoſts, Taxes, Tributes, or othe; Tl 
Revenues belonging tothe Crown, He hath catio 
by Virtue of his Office, the Nomination of Ear; 
Eſchearors yearly throughout England; and gi. gur, 
verh the Places of all Cuftomers and Searchers in TL 
ol the Ports of the Kingdom, with diverſe other Wl an En 
tters 
TREASURER of the Queen's Houſebold, is bor the 
Officer in the Court, who is of the Privy and w 
and in the Abſence of the Steward of the Queen, TL 
Houſehold, hath Power with the Controller and Ste. regum 
ward of the Marſhaiſca, without Commiſſion, tation 
hear and determine Treaſons, Miſpriſions d brane 
Treaſon, Murder, Homicide, and Bloodſhed com Wis (mo! 
mitted within the Queen's Palace. Defere 
TRENTALS, ee Tricexnalia, were thiny ihe ul 
Maſſes ſaid in ſo many Days for the Souls of Per. {end of 
ſons Deceaſed, and the Offerings which were uns th 
made and the Prieſts for this Service, were alſ TY: 
called Trentals, ed fre 
were Trentals, or as they Women: 
were called in Engliſh 4 e ſu} 
TRICENNALIA )Months Mind, becauſe theLentr: 
TRIGINTALIA — — * he Fi 
ays, in which t Jets, a 
aid bb many Maſſes. 
TRIDENT isa Name given by Sir I/. Newtn 
to that kind of Parabola, by which D'Cartes con- 
ſtructed Equations of fix Dimenſions. This Fi 
— hath four Infinite Legs, of which two are 
yperbolical, tending contrary ways, but placed 
about an Aſymptote; and the other two are Pan- 
bolical and Converging, and which with rhe other 
two, form the Figure of the Trident. Set 
Curves. ' : 
TRIMMERS, in Architecture, are thoſe pic 
ces of Timber Framedar Right Angles to the Joi 
againſt the ways for Chimneys, and Well-hole 
r Stairs. Build, Diftion- 
TRINODA Neceſſitas, was a threefold necefl 
2 or Impoſition, to which all Lands wer 
ject in the Saxon's Time, 5. e. towards the Re 
— of Bridges, the maintaining of Caſtles and 
| ai iſons, and Expeditions to Invading Ene 


mies. 
TRINODA Terre, was a Quantity of Land, f t Be 
containing three Rods or Perches. 
TRISTIS, Triſta and Triſtris, was formerly a Ma 
Immunity, whereby a Man was freed from bs _ 
Attendance on the Lord of a Foreft ; and ſhould 
not be compelled to hold a Dog, follow the Chao 
nor to ſtand at a Place appointed; which other By | Bodi 
wiſe he might be under Pain of Amerciaments. 
TRONAGE, is a Toll or Cuſtom taken fot 
weighing of Wool, eſpecially in open Market c 


here in England, was a Corn of Whear f 0 


to be put to the Foot of the Wall, Sue, |from the made of the Br. 0d wel tber , and! 
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theſe, 31 · were to make one Peny- weight, 20 Pe- 
eight an Ounce, and 12 Ounces a Pound ; 
WH but afterwards they came to divide the Peny- 
WH weight into 24 lequal Parts, which have ever 

fnce been called Grains. See Tables of Weight un- 
HH der Mvigbes in Vol. I. Formerly che Moneyers did, 
1 Go. wn do ſtill ſubdivide the Grain thus, 
24 Blanks make a Perior, 20 Periots a Droite, 24 
„ WH Droites a Mite, and 20 Mires one Grain. See 

Wards Int roduct. to Mat hem. p. — 
˖ TUBA-Enſtachiana, is the Canal of Communi- 
| cation berween the Mouth, and the Barrel of the 
| Ear ; tis ſo called by Antonius Valſalva from its Fi- 
«WT gue, and its firſt Diſcoverer Barthol, Euſtachius. 
1 TUMBREL, Tumbrellum, Turbicketum, is 
nu Engine of Puniſhment, which ought to be in 
every Liberty that hath view of Frank-Pledge, 
for the Correction of Scolds and unquiet Women, 
and was what we now call a Cucking-ſtool, 

TUNICA Vaginaliz,is the firſt of the Proper In- 

teguments of the Teſtes; tis formed by the Dila- 
tation of the Productions of the External Mem- 
brane of the Peritoncum. Its internal Superficies 
is \mooth, its external rough: Ir contains the Vaſa 
Deferentia, and preparantia : It embraces looſely 
he whole Body of the Teſticle, adhering to one 
nd of the Epididymis z and on the out- ſide of it, 
uns the Muſ-le called Cremaſter, which ſee. 
TYCHONIAN Syſtem ot Hypotheſis, is ſo cal- 
2d from having been advanced to ſolve the Phæ- 
emene of Aſtronomy by the Noble Tycho Brabe. 
e ſuppoſes the Earth fixt and immoveable m the 
ntre of the Univerſe, or of the Sphere of 
he Fixed Stars : So that all the Stars and Pla- 
jets, are ſuppoſed to reyolve round the Earth, in 


the ſpace of 24 Hours. The Moon alſo he ſup- 

ſes to move rqund the Earth, as the Centre © 
Menſtrual Motion : But the five other Planets, 
Saturn, Jupiter, Mars, Venus, and Mercury, he 
ſu ppoſes to revolve round the Sun in their ſeveral 
Periods; as the Sun doth round the Earth in a 
Years time. But this Hypotheſis is ſo embaraſs'd 
and perplext, that it hath had few Eſpouſers : 
And inſtead of ir, Longomontanus and ſoma few 
others, have advanced another Hyporhefis thar 
may be called Semi-Tychonian; in which holding 
all things according to Tycho, they allow a Diurnal 
Motion to the , tho' they deny an Annual one. 
But tho' this be a good deal more probablejthan 
the Tychonian-Syſtem, yet it is ſtill ſo intricare and 
confuſed, and ſo inconfiſtent with Obſervation, 
and the ſimple Uniform Laws of Nature, which 
eſtabliſh the Pythagorean or Copernican ; 
that 1 ſhall ſay no more of it, but that tis not 
worth while Br any one to enquire into it, nor to 
invent Laws to ſolve it; fince all the Phenomena 
of the Heavenly Bodies, are much better ac- 
counted for in the other Syſtem laſt mentioned. 
See Greg. Aſtron. Book, I. Sec. II. 

TYTHES, are of three Sorts: ( 1.) Predial 
Tythes, which ariſe wholly or chiefly from the 
Earth ; as of Corn, Hay, Underwood, Fruits, 
Sc. (2.) Mixt Tythes are ſuch as ariſe from 
Beaſt and other Animals paſtured, or fed with the 
Fruits of the Earth; as Colts, Calves, Lambs, 
Wool, Milk, Fowls, &c. ( 3.) Perſonal Tythes, 


which are the Profits arifing from the Labour, Arr, 
Trade, Negotiation, and Induftry of Men. Great 
Tythes, are of the Tenths of Corn, Hay, and 


Wood only. All others being called Small Heber, 


VAC 


ACUUM, To what hath been ſaid on this 
Subject, under this Head in Vol. I. may 
be added by — * Illuſtration; That 

e all Bodies do (by what Sir I/a, Newton aptly 

ls the Vis Inertie) reſiſt as far as they can, any 

bange or Alteration of their preſent State, whe- 
der of Motion or Reſt : And fince this Reſiſtance 
always the fame in the ſame Body, and in dif- 
rent Bodies is ſtill Proportionable to the tiry 

Matter they contain. And fince alſo of conſe- 
lence, if two Bodies contain equal Quantities 

Matter, and move towards one another with 
ntrary Directions, and equal Velocities : They 

ill neceſſarily both ſtop at the point of Con- 

dure. And Converſely, ſince tis certain alſo that 

#0 Bodies moving thus, with contrary Directions 

4 Celerities, if at the Point of Concourſe 
do both reſt, muſt be equally heavy: It 

anly follows that two Bodies, containing each 

n equal Quantity of Matter, muſt be equally 

; wherefore, were there no ſuch thing as 

moßty or Vacuity, two Spheres of equal Dia- 

mers, muſt contain — Quantities of Mat- 
and be equally heavy; chat is, two Spheres 


X TERS 


SSS TRE Gs 


vA C 


e one of Wood, and the 
had equal Diameters, 
Specifick Gravities: 


of different Matter, ſi 
other of Gold ; if t 
muſt have equal or the 
Bur this being directly contrary to all experience, 
there is an unavoidable neceſſity of ſuppoſiing Va- 
cuities in the Sphere of Wood, —— it lighter 
The Pian Regions in which the H 

egions in whic ea 
Bodies move, muſt needs be almoſt devoid 1 1 
Body or Matter; for otherwiſe a Refftance muſt 
accrue to the Planers Motions, which tho' never 
ſo ſmall, would in time be ſenſible, and have an 
effect in retarding the Motion of the Heavenly, 
Bodies, but no ſuch thing hath ever yet been ob- 
ſerved or diſcovered, but the contrary is certain. 
And beſides, ſuch a thin Vapour as the Tail of a 
Comet, can move thro' the Eber, as ſome will 
call ir, with incredible ſwiftneſs, without bein 
diſſipated or drawn from its natural Courſe, w 
is in its ſelf a demonſtration that there muſt be a 
kind of Vacuum in thoſe Celeſtial Regions. And 
Dr. Hook, who was a Pleniſt ſaith, that the vaſt 


[Expanſum of the World, muſt be a Body fo ex- 


y fluid, (that is, no Body at all) as hardly 
to 
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pour that away and ſet it * ſurther uſe, 
and pour on more of the green Water, and ſo con- 
tinue till the Verditer be made; which being 
taken out, is laid on large pieces of Chalk in the 
Sun, till it be dry for the Market. The Water 
mentioned to be drawn or pour'd off from the Ver- 
diter, (which remains at the Botrom of the Tub,) 
is put into a Copper and boil'd, till ir come to the 
thickneſs of Water-Gruel: now conſiſting princi- 


ly of Salt-Perer reduced, moſt of the Spirit of | the 


irriol being gone with the Copper into the Verdi- 
ter, and a Diſh full of this being put into the other 
Materials for Aqua-Forts, is re-diſtilled, and makes 
what they call a Double Mater, which is near 
twice as good, as that made without ir. Phi. 
Tranſ. N'. 142. 
VERSE D-SINE, what it is, ſee in Vol. 1. un- 
der Trigonometry and Scale, as well as under Verſed- 
Sine, 
From the Radius or Sine of any Ark, to find the 
Verſed-Sine. | 
If the Ark be leſs than 909. Co- ſine taken 
out of the Radius, leaves the Verſed-Sine : Bur 
if the Ark be greater than a Quadrant, the Ra- 
dius added to the Co-fine, make the Verſed-Sine. 
By the Sector, the Diſtance from 90 to 80 on the 
Line of fines raken laterally, is the Verſed-Sine 
of 1o*, The Diftance between 9 and 70, the 
Verſed-Sine of 20%. c. But if the right Sine 
were 509. and you would bave the Verſed-Sine of 
50. make a Parallel entrance of the Sine, given 
berween 5o and 50 in the Lines of Sines; and by 
that means, the Diſtance between 90 and 90, 
will give the Length of the Radius: Then out of 
that Radius take parallelly found the Sine of 40“. 
the Co-fine of 509.) the Remainder will be the 
erſed-Sine 50. | i 
In Sir Jonas Moors New Syſteme of Math, 
Vol. II. In the New | 
(and in ſome other Books) you have Tables of 
Verſed-Sines both Natural and Artificial, whoſe 
uſes ate very many; and eſpecially in ſolving 
ſome of the moſt uſeful Caſes of Spherick Triangles : 


Asin calculating the Diſtances of Places on the Earths | f, 


Surface, according to the Arch of a great Circle, by 
having their —_— and Latitudes. 

The Diſtances of ewo Stars, by having their right 
Aſcenſions and Declinations, or their Longitudes 
and Latirudes ; by which means, the Altitudes of 
rwo Stars not on the Meridian, or of the Sun, 
with the difference of Time or Azimuth being ob- 
ſerved ; the Latitudes of Places may be found. 


Book of Cogarithms, P 


half che Sine of the contained Angle, to * B 
renceof the Verſed-Sines of the third Side, ad. 
os Ark of Difference between the two conta 

es. 5 
Therefore in Practice, double the Logarithy; 
Sine of half the Angle given, and to it add i, 
Log, Sines of the Legs; and from the leſt 
of the Sum, firike our 3 for the Cube of 4 
Radigg, there will remain the Logarithm of n 
ference of thoſe two Verſed-Sines, =, 
Which half Difference doubled, and adde hen 
the Verſed-Sine of the Difference of the I. | 
gives the Verſed-Sine of the ſide ſought, 


The Log, Sine of etch, 
og. Sine of 40% ——9, 8080675 

The Log. Sine of 77.9. 9887239 

The Log. Sine of — 2914116 

15 when doubled 

The natural Sine againſt 39. 0882030 is 1225 


Whoſe double is 245 47 als 
The natural Verſed-Sine of 37%. the er 
difference of the Legs, is —=———F ,n 
i e pe 
Their Sum is- — Z 4468 at | 


| Which is the Verſed-Sine of 57e. 33. wn. 
Side required or ſought. 


VERTICAL-PLANE in Conicks, is a Pl 
aſling thro the Vertex of the Cone, and P on 

to I ick Section. 

VERTICAL-LINE in Conicks, is a —_— 
drawn on the Vertical-Plane, and "iv 
the Vertex of the Cone. 

VERTICAL-Line in Dialing, is a Line on u 
lane perpendicular to the Horizon; this is b 
found and drawn on an ere& or reclining f 1 
by holding up a String and heavy Plummet fteat 


ly, and then marking two Points of the Shado * 
of the Thread on the Plane, a good Diff dat 
rom one another, and then drawing a Line uf. b 
thoſe Marks. NC 


VIBRATING-MOTION, is a very quick u 
ſhort Motion of the ſolid Parts of Bodies cauſe 
oy the 1 or 1 of — 3 che 
us ays o t or Fire ſtriking upon ii 
ſmall Particles of — do excite in them ſug 
Vibrations, and cauſe them to grow hot and 
For all fixt ſolid Bodies when heated to a due I 
gree, will emit Light and Shine; and Bodies hq unde 
abound with Earthy Particles, (as the Chymil 
ſpeak) and eſpecially Sulphureous ones, do em 
lighr; which way ſoever their Parts come ti 
2 — theſe Nagy — — 
eat, by rubbing, by ſtri king, or 
or ſome animal or vital Motion; thus the & 
Water ſhines or burns as they call it in a Stom 
Quick filver emits a 7 4 when ſhook in Jar, 
An Horſes Neck or Back when rub d wi 
ones Hand in the da: Wood, Fleſh, and fi 


ined te 
or avo 


e. 

ISCC 
h as 5 
o orh 


when tis rotten and purified : Se ſhine Vapou the 

; | L | arifin from putrid Waters, as the Ignes Fatui, 8 8 $Sherif 

, 8 Thus kindles wet Hay, &c. Thus Diamonds rob Perſo 
A pq ro, in the Dark, emit a Light, like the Pheſpanfff an Ea 
and Þ L be glee, and the contained Angle BPL. and thus Iron will grow hot, and burn with qud. 'tis 
To find the ade B L. and forcible Hamwering on an Anvil. th vg 


I ſay, as the Cube of Radius, tothe Recta e 
ot the Sines of the Legs:: So is the — | 


VIS VIS 
greater Antiquity in other Countries. See Selden's 
Titles of Hon, fol. 761. | 15 | 
VISION, the Phyfical Cauſe of Vifion ſeems 
to be, That the Rays of Light ſtriking on the Bot- 
rom of rhe Eye, do there excite certain Vibra- 
tions in the Tunica Retina; which Vibrations 
being propagated as far as the Brain, by the ſolid 
Fibres of the Optic Nerves, do there cauſe the 
ſenſe of Seeing. For as Denſe Bodies do retain 
their Hear longeſt, and chat in proportion to their 
Denſity, they rerain it longer, as they are more 
Denſe ; ſo the Vibrations of their Particles, are 


brating Motion of the Parts of ſolid 
* — Tafance alſo you have in Bells, or 


ns of Drinking-Glaſſes half full of Liquor, 
hen rub'd ſtrongly with ones Finger a little 


d. * 
"Hook ſaith, be hath obſerved the Direction 
5 F Motion, to be from the Centre 
ards, 9 vice Verſa. Ms 

AR, the Prieſt of every Pariſh is called 
unleſs the Predial Tyrhes be impropriated ; 
hen he is called Vicar, quaſi vicem fungens 
: The Vicar is called perpetual, becauſe 


; h a conſtant Succeſſion (like a 
Koran gory dies, F Bodies, and therefore can be pegs red to greater 
1 


. RLAIN, is a great Officer | Diſtances : Wherefore the Solid and Denſe Fibres 
— next under 1 — Cham- | of the Nerves, whoſe Matter is of an Homogeneal 
in. and in his Abſence hath the Controul and Uniform Nature, are very proper to tranſmit 
Command of all Officers whatſoever, ap- to the Brain ſuch Motions, as are impreſſed on the 


in f her Majeſties Houſhold, Organs of all our Senſes. For that Mo- 
ng ied che Chamber — above Stairs. tion which can preſerve it ſelf a good while, in 


E prime, ſo the . -_ — ape one and — ſame * of any vp can " be 
and Guts, accounting the whole length of | propagated à great way from one Fart of it to 
anal which reaches — che Mouth to the another: Provided the Body be of an Homoge- 
er ani. neal Nature, and that the Motion be not reflect- 
GIL, tho the Civil Day begins from Mid- ed, refracted. interrupted, or diſturbed by any in- 
yet the Eccleſiaſtical or Scriptural Day be- equality in that Body. a > | 
at fix in the Evening, and holds till fix in| Rays of Light therefore of divers kinds, will 
ening of the enſuing Day. Hence the Col. excite Vibrations in the Retina of _— Mag- 
vr every Sunday and Holiday (by Order of | wu, nLa 3 and theſe Vibrations according to ſuch 
hurch.) is to be read at the preceding Evening | their different — — will produce the Senſa- 
e, or at the Veſpers or Evenſong at fix a | tions of different kinds of Colours; juſt almoſt as 
the Day before; from which Time the in the Air, Vibrations of different Magnitudes 
ious Day was ſuppoſed to begin, and this uce the Senſation of different Sounds. V. gr. 
art of the Holiday from fix a Clock of the | (As you will find under Colour) Such Rays of 
before, was by the Primitive Chriſtians ſpent | Light as are moſt Refrangible, excire the moſt 
ymns and other Devotions; and theſe being | ſhort Vibrations, and cauſe the Senſation of a 
continued till late in the Night, were thence | Violet Colour: While ſuch Rays as are | 
| Yigils, Tho by De theſe Vigils be- Refrangible, do excite the longeſt Vibrations; 
ſo d, chat at laſt all the Day pre- and cauſe the Senſation of a deep Red Colour, 
g the Holiday, came to be called by this | And Rays of Light of all intermediate kinds, do 
e as it is now. excite accordingly intermediate Vibrations, and 
LLANIS Regis ſubafis reducendis, was a'| ſo cauſe the Senſations of the other intermediate 
that Jay for ringing back the Kings Bond-| Colours, berween the two extreams of Violer 


that had been carried away out of his Man- and Red. . 


to which they belonged. i 
NCULUM., is my, Term in Fluxions, im- | where more conſpicuous, than in the the ſudden 


that ſome compound ſurd Quantity is mul- Motion of a Veſſel full of Liquor upon a Hori- 
kf into a Florion, Ge. Thus in this Expreſ- | zontal Plane; at firſt the Liquor ſeems to move 
ix / ax —04 theVinculum is the compound | with a Direction contrary to that of the Veſlel, 
— not that there is any ſuch Motion really impreſs' 
upon the Liquor, that the Vis Inertiæ indea» 
no | vouring to continue it in irs State of reſt, the Veſ- 
ſel cannot immediately communicate its Motion 
to the Liquor: But the Liquor perſeveres in irs State 
of reſt, whilſt the Veſſel moves forward, and fo 
ſeems to move a contrary way. But when once the 
Liquor has the Motion of the Veſſel communi- 
cated roir, and begins to move with a Velociry 
equal to that of the Veſſel ; if the Veſlel be ſud- 
denly ſtop d, the Liquor continues its Motion, and 
daſhes over the ſides of the Veſſel. 
The Reſiſtance of all Fluid Mediums againſt 
Bodies moving thro them, is chiefly owing to 
this Vis Inertie : as you will find under Rejiſtencein 


= / x —44. which is x4 into 4 x 
IRGATE or Tard-Land, was originally 
than a certain extent or compaſs of Ground, 
dunded with ſuch Bounds and Limits; and 
fore the quantity was uncertain ing to 
difference of Places and Cuſtoms. 
IRTUE, is a free elective and ired 
dit of the Mind, whereby we are conſtantly 
ned ro do, and do in Fact act or not act, pur- 
or avoid, according to the Rules of true — 
e 


ISCOUNT, Vieecomes, Vicount, ſignifies as 
h as Sheriff; betwixt which two Words there 
0 other difference, but that the one comes 
n the Normans, and the other from the Saxons. | this Vol. 
dheriff, With us now, a Viſcount or Vicount, | VIS STIMULANS, a Term uſed by Dr. Cheme 
a Perſon having the next Degree of Nobiliry be- in his Book of Fevers, and by ſome other Phy- 
an Earl ; and tho' it be an Old Name of Of. ficians, and they underſtand by it ſuch a Quality 
Wa new one in Dignity, being not in uſe | in any Fluid, whereby the Particles of it ate di- 
th vs till the time of Hen. 6. But tis of ſpoſed ro make a real Diviſion, or a violent Inflex- 
n of the Nervous and Membranous Fibres of 
1G 2 
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of a more durable Nature, than thoſe of rarer 


VIS INERTIX Materie, This Vis Inertiæ is no 


2 
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the! Body; which occaſions frequent and forcible | 


Reciprocations, Succuſſions, and Derivations of 
the Liguidum Nervorum into the Muſcles and Con- 


tractile Fibres of the Canals of the Body, where- 


by all the involuntary Muſcles are brought into 
violent Contractions, and the Emiſſaries of the 
Glands are ſqueezed. See Bellini de Urinis & 
Pulſibus & de motu Cerdis. 

ISUAL-ANGLE, is the ſame with the Op- 
tick-Angle, which you will find under Optick 
Pyramid and Optick Triangle. : 
VITRIOL or Copperas, is made at Brick/eſey in 
Eſſex, according to Mr. Rays Account thus: 
They lay the Copperas Stones (which Wormius in 
his Mu. c. 13. S. 2. faich, are chiefly found in the 
Ille of Shepey ; bur are indeed gather d upon the 
Coaſts of Kent and Suſſex in many Places) on a 
large Bed or Floor preparedin the open Air, under- 
neath which there are Gutters or Troughs, diſpoſ- 
ed to receive and carry away the Liquor impreg- 
nated with the Mineral to a Ciſtern, where it is 
reſerved. For the Air and Weather diſſolving the 


Stones, the falling Rain carries away along with ir, | 


the Vitriolick Juice or Salt which is diſſolved there- 
by. This Liquor they boil in large Leaden-Pans, 

urting in a good quantity of old Iron. When 
tis ſufficiently evaporated, they pour ir out into 
large Troughs wherein it cools ; and the Vitriol 
Cryſtallizes to the ſides, and to croſs Barrs of 
Wood, which are placed in the Troughs, The 
Liquor remaining _= this Chryſtallization, they 
call the Mother, which is reſerved to be boiled and 


evaporated again. : 
WWormins ſaith, the Liquor is fix or ſeven Days 


\ boiling to a due Confiltence, and that it can be 


boiled in nothing but a Leaden Veſſel. 

Matthiolus deſcribes the way of making Vitriol 
in 1:a/y, to be ſomething different from our; for 
he ſaith, rhey burn the Copper as Stones in ſmall 


Heaps, till the greateſt Part is reduced to a Calx | 


or Aſhes ; which being poudred, is mingled and 
agitated with Water, in large Veſſels ro get out 
the Vitriolick Matter, then they draw off the 
clear Water after the groſſer Matter hath ſubfided, 
and boil it to a due Conſiſtence, throwing in pieces 
of old Iron or Braſs (according to the deſign of the 
Operator) and then put it to Chryſtallize in 
Wooden Veſſels. 

VIVO, is the Shaft of a Column in any of the 
Orders of Pillars in Architecture, 

UNCUTH, in Saxon is unknown, and in the 
Old Saxon Laws, is uſed for a Perſon that comes 
to an Inn and lies but one Night : In which Caſe 
his Hoſt was not anſwerable for any Offence he 


| ſkould commit, whereof he was guiltleſs himſelf. 


Bur if he lay there a Second Night, then he was 
called a Gueſt, Hoſpes, and then the Hoſt was to 
anſwer for him, as for one of his Family. If he 
tarried any longer, he was then called "—_— 


Cor as ſome write it Hogenhine, and the thir 


Night Awnhine) that is famiſiaris; and then if he 
offended againſt the King's Peace, his Hoſt was ro 
ſee him forth-coming ; and if he could not pro- 
duce him in a Month and a Day, he was obliged 
to ſatisfie for his Offences. 

UNDER-Chamberlain of the Exchecquer, is an 
Officer there that cleaves the Tallics, 'and reads 
the ſame ſo that the Clerk of the Pell, and the 
Controllers thereof may ſee that the Entries be 
true; he alſo makes ſearches for all Records in 


the Treaſury, and hath the Cuſtody of the 


Doomſday-Book. There are two Officer, , 
of this Name. 9 


UNGULA, in Geometry, is the Section g 
Cylinder cut off by a Plane, which paſſez ebliqu 
thro' the Plane of the Bafle, and pait of 0 
lindric Surface. f 
Duni form Motion. 
UNIFORM or Equable Motion, and all irs p, 
perties may be very well * by the Equ 
gular Parallelograms in this Figure. Where the 
rigent 4 5 repreſents the Time, and the Ling. 
1c, 2d, &c, the Uniform or Equable Vela, 
with which any Body is moved, in any Pam 
Moments of Time. And the Parallelogram 40, 
2e, e4, 4g ; do truly repreſent the Space, | 
ſcribed or run thro, with the Velocity ab, is; A 
Times 41, 1, 23 2, 33 3, 45 4,5. AB 
From the bare Conſideration of which a 12 
will follow. 5 \ 
orm 
or di 
2 34 1 * 
| In 
8 3999 4 ALF 
＋ 
. . AF, 
J m. p 1 
6 and 
| 7 
ed ers Mr 
whit 
1. Thar the Spaces deſcribed by any More 
with an Equable or Uniform Velocity, are 
ways as the Times, 
For the Parallelograms a c, ad, Gc. havin 
the ſame Altitude, muſt be as their Baſes b«, 
0 
2. Or if the Times be equal, the Spaces muſt 
as the Velocities ; that is the Parallelograms an 
am, will be as ah to ak, Cc. 
3. And from hence it will follow, that if 
Spaces are as the Velocities, the Times will bet : 
qual; if as the Times, the Velocities will be eq . 4 | 
ccele 
4. Where the Spaces are I, the Times muſty would 
reciprocally as Velocities ; for the Similar and Pauli Motio 
Rectangles have their ſides reciprocally proportinſſ 8ree © 
nable and vice verſa, where the Times and Vit laſ 
ties are — proportionible, the 5% Each | 
muſt be equal. p 1 | 
| a Bod 
5. Wherefore the Ratio of the Spaces areal red, 
ways Compounded of the Ratio's of the Times a Area's 
Veiocities: And conſequently deducting the ks the Sq 
of the Time out of that of the Velocity; or wil 3. / 
is all one, dividing the Space by the Time, d fob 
will reſult the V-locity; dividing by che Vel Plain t 
the Quotient wil! be the Time. — ir 
ate 
After much the ſame manner alſo may the Un kmilay 
form or Equable Acceleration or Retardation * their f 
any Motion, be expreſſed very eaſily and clear f 4. / 
by Lines, 3 


UNI 


As ſappoſe in the right Lined A ABC, the fide 
AB denotes the Time in which a Body may 
move from a point of Reſt as in A: And having 
ius Velocity continually encreaſing in the Uni- 
form Ratio of the Lines DL, EL, FL and BC: 
or decreaſing equally back again in rhe ſame Ratio, 
from any determinate degree of it in BC, to none 

tallin A. 

T In this Figure then the Triangles ALD, ALE, 
ALF, and ABC, will very appoſitely repreſentthe 
Spaces deſcribed in the ſeveral Times AD, AE, 
AF, and AB; and conſequently the Trapez ia DL, 
DC, Sc. will repreſent the /ti!! aggregated Veioctty 
and the Spaces correſponding thereunto. An 
from hence all the Laws and Affections of equable 
accelerated Motions, will be eafily accounted for; 
which are ſuch as theſe, viz. 


. El RT 


L N 


2 | . 
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1. That the Space deſcribed at the end of the 
Accelerared Motion, will be equal to that which 
would have been deſcribed by «n uniform equal 
Motion in the ſame time, and with half the de- 
gree of Velocity which the accelerated Body did 
at laſt acquire: For the Y ACP= NU MB: 
Each being the half of the U GB. 

2. That the Spaces deſcribed by the Motion of 
a Body beginning from Reſt and uniformly accele- 
rated, are as the Squares of the Times, For the 
Area's of the ſimilar A ADL, AEL, Sc. are as 
the Squares of AD, AE, Oc. ; 

3. And comparing divers Motions, thus uni- 
formly accelerated one with another; it will be 
plain thar rhe Spaces run thro', will be ro one ano- 
ther in a Compound Ratio of the Times, and of the 
greareſt Velocities ar any time acquired ( becauſe 
kmilar A' are in a Rue compounded of that of 
their ſides, ) 

4. And from hence tis plain, that the Caſe of Bo- 
dies acceleraring their Motion uniformly ſo as that 
the Spaces deſcribed, ſhall be as the Squares of the 

mes, (which is the known caſe of the Deſcent 


«i heavy Bodies towards the Centre of the Earth,) 


may be well expreſt by the Complemen 
E the 2 AEH . . . OEM 


ee. 
1 | 


H 


Where the Vertical Tangent AE, repreſents the 
dererminate Tim? divided into equal Parts; and 
the Lines BO, CP, Dq, and EH, the ſeveral Ve- 
locities acquired in the ſeveral Deſcents. Now 
the Spaces deſcribed ABO, ACP, c. are as the 
Squares of the Time: AB, AC, Sc. that is, as the 
Squares of the Ordinates do, f p, g q, &c. which 
2 are (by the Parabola) as the Aiſciſſe Ad, 
Af, Ag, &c. 

Wherefore the Velocities acquired at the end of 
any Deſcents, will be as the Squares of the Times 
in which theſe Deſcents are made. 

Thar is the Velocity ar the end of the Second 
Moment or part of Time; to the Velocity ar the 
end of che Firſt Moment, will be as the Square of 
the Second to the Square of the Firſt, or as the 
Fourth to the Firſt, Se. 

UNION of two Churches, is a Conſolidating 
or Combining them into one, which may be done 
by the Conſent of the Biſhop, Patron, and In- 
cumbent. Sce Linwoods Provincial, and 37 H. 8. 
c. 21. as alſo 17 Car 2. c. 3. 

UNISONS, It hath been long fince obſerved, 
that if a Viol-String, &c. be ſtruck with the Bow 
or Hand, another String on the ſame or another 
Inſtrument not far from it, will if an Uniſon to 
it) tremble at the ſame time of its own accord. 
But Or. Wallis in Philo. Tranſ. No. 134. tells us, 
that tis not the whole of the unſtruck String that 
trembles, but the ſeveral Parts ſcverally, according 
as they are Uniſons to the whole, or the Parts of 
that String which is ſo ſtruck. V. gr. If one 
String be an upper Octave to another, and there- 
fore an Uniſon to each half of it when tis ſtops 
in the middle. Then 1 fay if the former be 
{truck while the latter is open, the two halves only 
of the latrer will tremble, and nor the middle 
Point, as you may eaſily try, by laying a bit of 
Paper lightly wrapt about the middle of the ſe- 
cond String. See a Solution of this in Plots J,. 
of Oxfordſhire by Dr. Narciſſus Marſi, and of other 
ſuch Phænomena. 

UNMOOR, a Term uſed at Sea for a Ship that 
before rid or was held by two Anchors, to begin to 


get them up and prepare to weigh. See Mvor. 
VOLVA, 
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Marth, was formerly a Cuſtomary due paid to 


USH 


UVE — . 


VOLVA, the great Kepler conſidering how 
our Earth will appear to the Inhabitants of the 
Moon, if there be any ſuch ; viz. that it will ſeem 
a e Moon to 15 times than 
their Planet doth to us at the full, in 24 Hours 
time revolving round its Axis (as will be eaſily diſ- 


covered by the Spots that muſt appear in it:) But 


et alſo fixt like a fixt Star in one determinate 
lace in the Heavens, and moving only as they a 
ar to do. This being the Phxnomenon of the 
rth ro a Lunar S tor, (i. e. to ſuch as live 
on that ſide of the Moon, which is always turn 
towards the Earth, for thoſe in the other Hemiſ- 
phere, can never ſee the Earth at all.) He fanſies 
that they would give it a Name ſomething like 
that Volva, and while they would conſider 
their own Earth as a Veſta, an immoveable Seat or 
Habitation. In purſuance of this imaginary State 
of things, Kepler calls the Inhabirants that live in 
that half of the Moon's Sphere, which is turned 
towards the Volva, Subvolve ; and the others that 
never ſee the Earth, Privolv.e, 
VOMITIVE Medicines. Sce Emeticks, where 
there is an Account of their Operation, in Vol. I. 


and II. 
URBICARILE Regionen. See Suburbicarize. 
USE in the C:vil Law, is one of the Perſonal 
Services, and ſignifies a Right that a Man hath of 
uling a Corporeal thing belonging ro another, 
without prejudice to the Proprietor of it ; this 


Right is not ſo great as an U/ufrutt : For he that] Ligh 


hath this Right, cannot take the Profits generally, 
— only for his daily Uſe and — Sab 
ence. | 
USHER, Oft;arius, from the French, Huiſſier, 
a Door-keeper of a Court; is an Officer in the 


Exchequer, of which ſort three or four attend the 
chief and Barons at the Court at ys. Wi'*" 
minſter ; and Juries, Sheriffs, and all other . 
— the — of _ CEE nr 
are alſo Uſhers in veen's Ho as of « 
Privy-Chamber, Ge. * * 
USUFRUCT, is a Perſonal Service, whereby, e., 
Man hath a Right of uſing and taking all manne; 
of Profits, of a Corpo thing belonging to ang. 
ther Perſon, ſo it be without Diminution or Pre. 
judice to the Propriety of it, and he that hach this 


d | Right is called an V/ufrutuary. are 


TAS. Octava in the Law, is uſed for ths 
eighth Day following any Term or Feaſt ; as the 
Utas of St. Michael, of St. Hillary, of St, Joby 
Baptiſt, Ce. and any Day between the Feaſt ani 
the Octave, is ſaid ro be within the Ui. The 
Uſe of this isin Return of Writs, as appears by 
51 H.3. and Preamble to 43 E. 3. 

UTFANGTHEF, Fur extra Captus, is an Au- 
cient Privilege or Royalty granted to a Lord d 
a Mannor, by the Sovereign, giving him a Powe: þ 
to PuniſhaThief dwelling our of his Liberty, any |” 
committing the Theft alſo without the ſame, if ( 
be that he be taken within che Fee of chat Lord, 

UVEA, this is reckoned the fifth Coat of the 
Eye; and ſeems to be only the Circumference of et 
the Pupilla; it is compoſed of circular and ftreigh: 
Fibres, to contract and dilate according to the 
ſtrength or weakneſs of the Light ; for when the 
ight is too ſtrong, the circular Fibres contract 
the Pupilla, chat the force of the Rays way n nee 
hurt the Eye ; and when the Light is too weak, 


the ſtrait Fibres dilate the Pupilla, to let in more | 
Rays in order to form the Vifon of Objectsmar {4 
diſtinctiy. W. 


WAR 


which ſee in this Vol. 
WAGE, Vadiare, from the French 
Gager, dare Pignus, ſigniſies in our Law, the giv- 
ing Security for the Performance of any thing. 
As to Hage Law, is to put in Security, that you 
will mal: Law at a Day Aſſigned; and to make Law, 
is to take an Oath that a Man owes not a Debt 
which is claimed of bim, and alſo to bring with 
him ſo many Men as the Court ſhall Aſſign, to 
— on their Oaths, that they believe he Swears 
truly. 
AGER of Law. See Law. 
WARDAGE, the ſame with ard-Peny. 


WI. or VAGA, the ſame with Weigh, 


WARDECORN, is the Duty of keeping Warch| H 


and Ward, with a Horn to blow, on any occaſion 
of ſurprize, &c. 
WARD-PENY, Harpen, Warthpenny, Warſcot, 


the Sheriff and other Officers, for maintaining 
Watch and Ward; it was payable at the Feaſt of 
St. Martin. This Cuſtomary Acknowledgment is 


ſtill paid within the Mannor of Sutton Colfeila, in 


WAR 
points 
n ſlid 
pofib! 
reſſib! 


mixtu 
Thi 
ere 
In it, 


ropo 
paſs tl 

ſed 
arts. 


— 3 —— ſome —— ies that 
are as ſingular as iſing. Cowel's Interp. 
WARDMOTE in ye A is a Court ſo called, 
and which is kept in every Ward. 
WARDEN of the Mint. See Mzſter. 
WARDS and Liveries, was a Coutt firſt Eredted 
by King H. 8. and afterwards 3 by 
him with the Office of Liveries. But tis now 
Abſolutely taken away, and aboliſhed by # 
Statute made 12 Car. 2. cap. 24. | 
WARD-STAFF, was formerly the Term for: 
Conſtable's Watchman's Staff, And the Mannor of 
Lamborn in Eſſex, is held by ſervice of the Ward-Stef, 
viz. to carry a Load of Straw in a Cart with fit 
orſes, two Ropes, and two Men in Harneſs, ' 
watch the J/ard-Staff, when it is brought to the 
Town of —_ 7b 3 Dr 
WARRANTIA Cuftodie, is a Writ Judicial WF - . 
and formerly, before the Court of Wards u Deere 
aboliſhed, lay for him who was whe BN ine, 
a Ward to another, in Reſpect of Land, ſaid 0 By 8 
be holden in Knight-Service; which when 1 
was bought by the Anceſtors of the Wark, We few P 


WAT 


WA 


the . rated, to be free from ſuch Thraldom; and 
Veſt lay againſt the Warranter and his Heirs. 

Ac. WARRECTUM and Warre4a Terra, is Land 
here ng neglected and uncultivated : for in old Re- 
the erde, you will find that Tempus Warreti ſignifies 


+ time that Land lies Fallow. Warretare alſo 


by gnifies to Fallow Land. : Sp 

anet N WARREN, is a Franchiſe or place Privileged, 

— 5 ther by Preſcription or Grant from the Crown, 
e- 


0 keep Beaſts and Fowl of Warren: which are 


thi and Conies, Partridges and Pheaſants : 

lag if any Perſon be — Offender in any 
tte ch Fee-Warren, he is Puniſhable for the ſame 
the t Common-Law ; and by the Statute 21 Ed. 3. 
Joh Fre- Murren may lie open; and there is no ne- 
ry of cloſing that in, as there is of 4 Park: 
The . chat oughr to be ſeized into the Queens hands, 
Shy ir be not encloſed. 


WASSEL-BOWL, was a large Cup or Bowl 
f Silver or Wood, wherein the Saxons ar theic 
ublick Entertainments, drank a Health to one 


we SS other, in the Phraſe Mas-heal, (i. e.] Health be 
and BW . This /afſe!-Bow! ſeems plainly to be meant 
70 y the word Vaſtellum, in the Lives of the Abbots 
ord, k St. 41bans, by NI. Paris, p. 144. where be ſaith, 
the BWW} 6, /olus prandebit ſupremus in Ræfettor ie habens 
© of aſtellum ; t is, the Abbot had fer by him at 
ite WS: upper end of the Table, the tell or Waſſal- 
the BS. >) co drink a Health to the Fraternity, or the 
the BW. culum Charitatis, So Cakes and white Bread, 
a bich were commonly ſopped in this Bowl, are 
** lled Waſtell- Brend. And hence the Cuſtom of 


ping a Maſſailing, as tis ſtill called, and uſed in 
— ome other places) ſeems to have taken 
s Name. | 

WATER. Sir J. Newton defines Water (when 
ure) to be a very fluid Salt; Volatile and void 
f all Sapor or Taſte, and ir ſeems to conſiſt of 
mall ſmooth hard porous ſpherical Particles, of 
qual Diameters, and of equal Specifick Gravi- 


re between them ſpaces ſo large, and ranged in 
uch a manner, as to be ious on ſides. 
Their ſmoothneſs accounts for their ſliding eaſily 
der one anothers Surfaces : their Sphericity keeps 
hem alſo from touching one another in more 
points than one; and by both theſe, their Friction: 
n ſliding over one another, is rendred the leaſt 
doſſible. Their Hardneſs accounts for the incom- 
reſſibility of Water, when tis free from the inter- 
he fas of Wanr bs 6 ir, that 
Por of Water is ſo v t, 
ere is at ar forty times as much 2 — 


ted 
in it, for Water is 19 times Specifically lighter 
1 Gold, and ml — in the ſame 


'roportion. But Gold will by preſſure let Water 

paſs through irs Pores, and therefore may be ſu 
ſed ro have (at leaft) more Pores ſolid 
arts. Now tis this great Poroſity of Water, that 

accounts for its different Specifick Gravity, in 


4 compariſon of Mercury or other Fluids, and alſo 
why 'tis more eaſily concreted into a Solid form, 
he iy adventitious matter in Freezing, than other 


uids are, 

Dr. Cheyne obſerves rightly, thar the Quanti 
of Water on this fide our Globe, doth dal 

eaſe, ſome part chereof being every Day 
turned into Animal, Vegetable, Metalline or Mine- 
ral Subſtances : which are not eaſily Diſſolved 
Ban into their component Parts, for ſeparate a 
few Particles of any Fluid, and faſten them to a 


Body, or keep them aſunder one from ang- 


ies, as Dr. Cheme obſerves, and alſo that there | &c 


— 


ther, and they are no more Fluid: for to produce 
| Fluidity, a conſiderable number of ſuch Panicks 
is required. (See Fluidity in this Vol.) Moſt of the 
Liquors we know, are formed by the Coheſion 
of Particles of different Figures, Magnitudes, 
Gravities, and Attractive Powers. (See Attraction 


and Particles, Swimming in pure Water, or an 
Aqueous Fluid: which ſeems to be the com- 
mon Baſis of all. And the only reaſon why there 
are ſo many farts of Water differing from one 
another by ; different Properties, certainly is, here 
the Corpuſcles of Salts and Minerals, with which 
that Element is Impregnated, are equally various. 
Wine is only Water, impregnated with Particles of 
Grapes, and Beer with Particles of Barley. All 
Spirits ſeem to be nothing but Water, ſaturated with 
aline or Sulphureous Particles, And all Liquors 
are more or leſs Fluid, according to the greater or 
| ſmaller Coheſion of the Particles, which ſwim in 
the Aqueous Fluid: and there is hardly any Fluid 
without this Coheſion of Particles; not even pure 
Water it ſelf ; as is apparent from the Bubbles 
which ſometimes will ſtand on its Surface, as 
well as on that of Spirits and other Liquors, 
WATER-Bayliff, was an Officer in Port Towns 
appointed for the ſearching of Ships, as ſeems 
from 28 H. 6, c. 3. Now theteis ſuch an Officer 
in the City of Londow, who Superviſes and 
ſearches all Fiſh brought thither; and he gathers 
the Toll arifing from the River Thames. He alſo 
attends on the Lord Mayor, and hath the Prin- 
cipal care of Marſhalling the Gueſts at rhe Ta- 
ble. And he Arreſis Men for Debt, or other 
Perſonal or Criminal Matters, on the River 
of Thames, by W of his Superiors, 
EET 1 
WATER-Miegſure, is a Meaſure mentioned in 
the 22 Stat. of Car. 2. and exceeds the in- 
cheſter Meaſure by about 3 Gallons in a Buſhel. 
Tis now uſed for ſelling of Coals in the Pool, 


WATER-0Ordeal, was one of the old Saxon 
ways of Purgation, or Trialofa Perſons Innocence, 
' when ſuſpected ofa Crime; "Twascalled Fudicium 
Dei, as the Fire Ordeal was. This by Water, was 
for the Perſon accuſed either to put his Hands into 
Scaldi Water, or to be thrown into ſome River, 
Pond, &c. if he eſcaped being burnt or ſcalded, 
or of being drowned, he was concluded Inno- 
cent. This Water-Ordeal was for Churls, 
Bondmen and other Rufticks : Bur che Fire 
Ordeal was for Freemen, and Perſons of better 
Condition. | | 

WATER-Table, in Architecture, is a ſort of 
Ledge left in Stone or -Brick-Walls, about 18 oc 
20 Inches from the Ground, and there therhickneſs 
of the Wall begins to abate. 

WATLING-Sereer, is the Name of one of 
the four Roman ways, by that Nation made here 
in England; and by them were called Conſulares, 
Prætorias, Militaret & Publicas, In the Laws of 
Edw. the Confeſſor, it appears that theſe Publick 
Ways, had the Privilege of the Kings Peace 
This of Watling-Street, or otherwiſe Werlam- 
Street. (See Hovedon, Part. Prior. Annal. Fol. 248.) 
was made from Dover to London, ro St. 
Albans, Dunſtable, Towceſter, Atherſton and the Se- 
vern, near the Wrekin in · Shropſhire, extend- 
= it ſelf to Ang/eſey in Males. Anno, 39- 

+ C: 1. 


generacy of a Load or Vein of fine Metal, into an 


to Sail: which they call Weighing Anchor. 


mmm wn * 
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The ſecond of theſe Ways is called [kemild- 
Street, (ab Icens) and reached from Southampton 
over the River I/is, at Newbridge ; thence by 
Campden and Litebfield, and ſo over the Derwent 
by Lerh, thence to Bolſcover Caſtle, and ends at 
Ii nmout . 

The third was called the Foſſe, becauſe in ſome 
places it was never finiſhed, but lies as a large 
Puch, leading from Cornwall thro Devonſhire, by 
Tetbwy, near Stow in the Hold, and beſides Co- 
very to Leiceſter, Newark, and ſo to Lin- 


caln. 

The fourth was called Ermine or Erminage- 
Street; beginning at St. David's in Hales, and 
going to Southampton. See Hollinſhead's Chron. 
Vol. 1. c. 19. and Henry of Huntington, Book 1. at 
the beginning. | 

WAVESON, is the Term for ſuch Goods, 
as after Shipwrack, do appear ſwimmipg on the 
Waves. | 

WEALD or Weld, is a Saxon word, ſignifying 
the woody part of a Country. As the Head of 
Suſſex and of Kent, in the Collect. of Statutes, 
14 Car. 2. c. 6. 'Tis Mis-printed, as tis vulgarly 
pronounced, The Wild of Suſſex, ce. 

WEAR, a Term uſed by rhe Seamen for 
bringing a Ship to on a different Tack. 

WEED, in the Miners Language is the De- 


uſeleſs Marchaſite. 'y 
WEDGE. See Cuneus in this Vol. 
WEIGH, a Term uſed by the Seamen, for 

raking up à Ships Anchor, and getting ready 


WEIGH of Cheeſe, Wool, Kc. 1aga, alias 
Vaga, is 256 Pound Weight, Averdupoize, for by 
9 H.6.c.8. a Weigh of Cheeſe ought to con- 
rain 32 Cloves, and each Clove 8 Pound, tho' 
ſome ſaybur 7. mute >: 

WEDBEDRIP, was formerly a Cuſtomary 
Service, that inferiour Tenants paid to their Lords, 
in cutting down their Corn, or doing other Har- 
veſt Duties, &c. 8 

WEIGHTS, in uſe in England, are chiefly of 
two ſor;s. One called Troy-Weight, having 12 
Ounces in the Pound ; and by this, Jewels, Sil- 
ver, Gold, Corn, Bread and all Liquors are uſu- 
ally \ | eighed, and the other is called Averdupois, 
containing 16 Ounces in che Pound; by this 
all Courſe, Droſſy waſtable Wares, ſuch as 
Grocery, Pitch, Tar, Roſin, Wax, Tallow, 


Copper, Tin, Lead, Iron, &c. are Weighed. 


Georg. Agricola, in his Book de Ponderibus & 
Menſuris, calls the Pound of Twelve Ounces, 


or the Pound Troy, -' Libram Medicam, which 


we retain in our Apothecaries Weight, {See the 
Table of it under Weights in Vol. I.) and the 
other Pound of 16 Ounces, he calls Libram Civilem, | 
and he faith alſo, that Medica & Civilis Libra, 
numere, non Gravitate unciarum differunt. | | 

The Original of all our Engliſh Weights, was 
a Corn of Wheat, gathered out of the middle 
of the Ear: and being well dryed, 32 of theſe 
made one nr Bhs, or were the Weight of 
the Penny-Sterling : Twenty of theſe Pence or 
Penny-Weight, were to make an Ounce, and 
twelve ſuch Ounces, made the Pound-Troy. See 
51. H. 3. 31 Edw. 1. and 12 H.7. "$201 

But in latter times, ir was thought \- cient | 
to divide the aforeſaid Penny-Weight into 
24 equal Parts, which came to be called 
Grains, being the ſmalleſt Weight now in| 


* Punithed . with Death, but with Pecunur 


March, if the word be wheel to the right or to the ij 


common ſe. Though the Moneyers ſubdirie 
the Grain thus. mie, 2's 1 Ty 


24 — e Perior, 
20 Periates{  , JI Droite 
28 — 


24 Droits i Mite: 
20 Mites I Grain. 120 


Smiths give their Iron in the Forge, when ie 
is occaſion to double up the Iron, and to 70 1 
Work in the Doubl ſo that the Iron 6 
row a Lump thick enough for your purpoſe: 
tis uſed alſo when two Barrs of Iron are to h 
joined t r at the ends, to make a lengt, 

WEREGILD, Wergeld, Wergildu - alſo % 
(Werræ) alone without Gild, was ormerly th 
Price that was paid partly to the King, a 

tly 0 the Relations of the Deceaſed, fn 
illing a Man: when fach Crimes were m 


Mulcts. 

WHEEL. In the Art Military, is the wat 
of Command, when a Battallion is to alter jx 
Front, either one way or other. If the Battallic 
is to wheel to the right, the Man in the right Ange 
turos very ſlowly, and every one elſe moves u 
wheels from the left to the right, regarding hig 
as the Centre; and vice vera, when they are u 
wheel to the left. Whena diviſion of Men are on: 


then the right or left hand Man, keeps his ground 
turning only on his Heel, and the reſt of the Rau 
move about quick, till they make an even Line wit 
the ſaid right or left hand Man. Squadrons d 
Horſe wheel much after the ſame manner. 
WHERLICOTFS, were the open Chariot 
uſed here in England, by Perſons of Qualin, 
bes _ uſe of — See Stows Survey 
of Lond, p. 70. hence comes our won. 
Whirligit.. r * — 
WHITE or Flame Heat; is a Degree d 
Hear given by Smiths to their Iron in the Forge, 
when it hath not yet its form and ſize, but muſt 
be Forged into both: This is a leſs Heat than: 
Welding Heat. Iron in this Hear, is battered or 
drawn out uſually with the Pen or Edge of the 
Hammer; and afterwards hath the Dents of 
the Pen ſmoothed out with the Face of che han 
Hammer, 0 : 
WHITENESS. The excellent Sir I/. Newt, 
in his late Book of Opticks, demonſtrates, that 
Whireneſs is a Diſſimilar mixture of all Colours 
and that the common Light of the Sun, is a mix- 
ture of Rays, endued with all thoſe Colours, fir 
by the mulcitude of thoſe rings of Colours, which 
appear in rhe —— of the two Priſms, ot 
bject glaſſes of Teleſcopes together, (ſee Obſerv. 
3, 12, 24. Book 2. Part 1.) it is manifeſt, that 


| theſe do ſo interfere and mingle with oneanother, 


at laſt, as after 8 or 9 Revolutions, to dilare one 
another wholly, and conſtitute an even and ſenſ- 
bly uniform ireneſs. Wherefore it appean 
from hence, as well as from other Experiment, 
mentioned elſewhere, that Whiteneſs is cerrainly 
a mixture of all Colours, and that the Light 
which conveys it to the Eye, is a mixture 

Rays indued with all thoſe Colours. And he 
ſhews chat Whiteneſs, if it be moſt ſtrang and i. 
minous, is to be reckoned of the fr Order 

Colours, but if leſs, to be a mixture of the c- 


nl Oer 7 Former fort he 
louts of ſeveral Orders ; of 9 — 


hie 


8 


duſband's Death, being the King's 


ain without the 


"WIN 


WRI 


ons White Metals; and of the latter, the 
—_ ; Froth, Paper, Linen, and moſt o- 
re 

—_ is the ſtrongeſt that can be made by 
lares of tranſparent Subſtances, ſo it ought to be 
,onger in the denſer Subſtances of Metal, 
"the rarer ones of Air, Water, and Glaſs. Gold 
;r Copper mixed either by Fußon or Amalgama- 
jon. with a very little Mercury, with Silver, Tin, 
r Regulus of Antimony, becomes White; which 


ubſtances. And as the white of the 


than 


eus both that the Particles of Mhite Metal: have 


nuch more Surface, and therefore are ſmaller, 
han thoſe of Gold or Copper ; and alſo that they 
rc ſo Opake, as not to ſutfer the Particles of Gold 
xr Copper to ſhine throu 
loubts not but that the Colours of Gold and Cop - 
er are of the ſecond cr third Order, therefore 
he Particles of White Merals can't be much big- 
er than is requiſite to make them reflect the White 
f the firſt Order: And this he concludes alſo from 


them : And as he 


er Obſervations and Experiments. 

WHITE Hart Silver, is a Mulct paid into the 

xchecquer our of certain Lands, in or near the 

oreſt of bite Hart; and it hath continued ever 
Henry the Third's Time, who impoſed it 

pon Thomas de Lynde, for killing a moſt Beautiful 


Vtite Hart, which the wing had before purpoſely 
pared in Hunting, Cambd. | 


Brit. 

WHITSON Farthings, See Pentecoſtals, 
WIDOW of the King, was ſhe who after her 
Tenant in 
pite, was forced to recover her Dower by the 
rit de Dote aſſignanda, and could not Marry a- 
King's Conſent. 

WILL. See Teſtament. 

WINDAGE of a Gun, is the difference between 
e Diameter of the Bore, and the Diameter of 


le Balls. 


WIND. The Reverend Mr. Derbam of Up- 


n/ter in Eſſex, and F. R. S. in a curious and ac- 


tate Diſcourſe about the Motion of Sound, in 


il. Tranſ. Ne. 313. Takes Occaſion to ſay 
dmethin 
Vind: 
Vind in the greateſt Storm doth not move above 
0 or 60 Engli 
ommon briſk 
our: But that the Courſe of many is ſo gentle 
on to exceed, if they come up to, one 
n hour. 


of the Velocity of the Motion of 
d by many Trials, he found, that the 


Miles in an hour. That a 
ind moves about 15 Miles in an 


WINDING -STAIRS, are ſuch as wind round 


| 


a Newel, either Circular or Square, Cloſe, 7 e. 


Solid, or 


WOLD, alda, is a Down, or Champagne- 
Ground, Hilly, and void of Wood. Stow in the 
Wolds, and Cotswold in Glouceſter-ſhire, 

WORD, in an Army or a Garriſon, is ſome 
liar Word or Sentence, by which the Soldiers 
w and diſtinguiſh one another in the Night, 
Sc. and by which Spies and Treacherors Perſons 
are diſcovered : "Tis uſed alſo to prevent Sur- 

[ It is given out in an Army every _— 

y the G to the Lieutenant or Major-Ge- 
neral of the Day, who gives it to the Majors of 
the Brigades, — they to the —_— who give 
it firſt ro the Field-Officers, afterwards to a 
Serjeant of each Company, who carry it to the 
Subalterns, In Garriſons tis given after the Gate 
is ſhut, to the Town Major, who gives it to the 

and they to the Serjeants. 


* 


Adi 
| f RIT Breve, is the Queen's Precept, w 


| 


hereby 
any thing is commanded to be done touching a 
Suit or Action: As the Defendant or Tenant to 
be Summoned, as Diſtreſs to be taken, a Diſſeiſin 
to be redreſſed, &c. And theſe H/rirs are diverſly 
divided in divers Reſpects; ſome in reſpe&t of 
their Order or Manner of Granting, are called . 

WRITS Original, which are ſent out for the 
Summoning of the Defendant in a Perſonal, or 
the Tenant in a real Action, before the Suit be- 
gins; or indeed rather to begin the Suit. 

WRITS Judicial, are ſuch as are ſent out by 
Order of that Court where the Cauſe depends, on 
Occaſion after the Suit is n; And theſe are 
diſtinguiſhed from the Original Mvits, thus: The 
Teſte of the Fudicial Writ bears the Name of the 
Chief Juſtice of that Court whence it ifſues ; 
whereas in the Teſte of the Original Writ, the 
Queen's Name is inſerred. Again alſo, there 
are 

WRITS Perſonal and Real, Writs of Entry; 
Writs of Right, Writs of Privilege, &c. of which 
ſee the New Book of Entries, 

— of Rebellion. See Commiſſion of Re- 

10. 

WRIT of Aſſtance, iſſues out of the Exchecquet 
to Authorize any Perſon, to take a Conftable 
or other Publick Officer, to ſeize Goods or Mer- 
chandiſe Uncuſtomed or Prohibited. There is 
alſo a Writ of Aſſiſtance which iſſues out of the 
Chancery, to give a Poſſeſſion. 
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© 7 ARD-LAND, Virgata Terre, is a Quantity ARS 3 
V of Land, —— accroticg to the Place: Yb DAY, J See Annualia, this Vol. 


YEARS-MIND. 

Ar Wimbleton in Surrey "tis accounted fif- <2 

teen Acres; in other Counties tis twenty; in | ju YEOMAN, a r che Sars 

ſome twenty four, in ſome thirty, and in others — NN i 3 is ow 

even four Acres. In a M. S. of the Abbacy of GE ord lor * oye _— in — below 

Ma/mesbury, a l irgate of Land is (aid to Contain | zentleman. Cam _ = 4. em Ingenuoy 
twenty four Acres. This uncertain Quantity in his Notion of ichem rature cni_e 


d 20. Rich. 2. cap. 2. Sir 1 Ln 
28. E. 1. is called a Verge of Land. 2. Cap. 4. and 20. AIC. 2. cp. 2. « Smith 
YATCHES, are Veſſels with one Deck car- (in his Republ. Anglor : lib. b. cap. 23.) faith thy 
rying from 4 to 12 Gans, with from 20 to 40 | Yeoman 1s the ſame _ what our Law calls L. 
Men; and are of Burden from 30 to 160 Tun. | £445 Homo 3 an Engliſh tg yy 4 4d wh 
They draw little Water, and are uſed for run- can dif end of his own Free- Land, in Yearly R, 
ning, and making ſhort Trips, Sc. They are of venue the Sum of Forty Shillings Sterling. 
ſeveral Makes and Forms. | 


he _ 
CE IETETC = — — 
n. 


ZAC ZOP 


ACCO, is the Term ſometimes uſed for the 
| lower part of the Pedeſtal of a Column; and 
is in the Form of a Square Brick or Tile. 


ZOPERUS, a Term in Architecture, Ggnih 
ing the ſame with Frieze. 
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TABLE 
OGARITHMS 


r Numbers increaſing orderly from 1 to 1 0000, 
with their Differences. 


hereby the Logarithm of any Number under 1 00000 | 
may be readily taken. 


u. Log. Nu. | Log. _ Nu. Log. Nu. Log. 

; | 0,0000000 26 [1.4149733 51 | 1.7075702 76 |1. 8808136 

2 | 0,3010300 27 | 1:4313637 52 | 1.7160033 - 77 | 18864907 

3 |0.4771212 28 | 1.4471580 53 | 1-7242759 78 [1.39 20946 
4 | 0,.6020600 - | 29' | 1.4623980 54 | 1.7323937 79 | 1.8976271 

5 | 2:6989700 314771212 5 | 1:7493627 80 | 1.9030900 
6 | 0-7781512 311.4913617 56 17481880 81 1.90848 50 
7 0. 8450980 321.5051500 57 17558748 82 1.9138138 
8 [o. 9030900 331.5185139 581.7634280 831.9190781 

9 | 0.9542425 34 | 1.5314739 |. 59 | 1.7708520 84 | 1.9242793 
lo | 1.0000000 35 1.5440680 6 | 1.7781512 85 [| 1.9294189 
111.0413927 361.5563025 61 147853298 861.9344984 
121.0791812 371.5682017 62 17923917 87 1.9395192 
131.1139433 38 1.5797836 | 63 | 1.7993495 881.9444827 
i4 |1.1461280 39 | 1:5910646 | 64 | 1.8061800 89 | 1.9493900 
151.1760912 40 | 1:6020600 _65 1.8129133 90 | 1.9542425 

I6 | 1.2041200 41 | 1.6127838 66 |1.8195439 91 | 1.9590414 
171.2304489 421.6232493 67 1.8260748 92 1.9637878 
181.2552725 431.6334684 168 1.8325089 931.9684829 
191.2787536 441.6434527 691.8388491 941.9731278 
20 | 1.3010300 45_| 1:6532125 2 | 18450980 _95_| 1.9777236 
21 | 1.3222193 46 6627578 711.8512583 961.9822712 
22 | 1.3424227 47 16720978 72 |1.8573325 97 | 1.9867717 | 
23 | 1.3617278 48. | 1.6812412 73 | 1.8633229 98 | 1.9912261 | 
241.3802112 49 74. | 1.8692317 99 | 1.9956352 þ 
25 | 1.3979400 5o | 1.6989700 | 75 | 1.8750613 100 | 2,0000000 | 


g A 
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Num. _ 1 1 Hb e it: 4 
100 0000000 0004341 0008677 0013009 o 17337 we 
101 0043214 0047511 0051805 | 0056094 0060379 00 
102 0086002 0090257 0094509 0098756 0102999 01 
103 0128372 0132587 , | 0136794 0141003 0145203 ol 
104 0170333 0174507 0178677 0182843 0187005 01 
15 211893 0216027 0220157 0224284 02.2840; 02 
106 0253059 0257154 0261245 0265333 | 026946 02 
107 0293838 0297895 0301948 0305997 | * 031004; il 03 
108 0334237 | | 03338257 | 0342273 0346284 03503 
109 | 0374265 0378247 03382226 | 0386202 0390113 03 
110 J 0413927 0417873 [6421816 0425755 042949: il 04 
111 0453239 | 2457149 | o461048 | 0464952, | 0465688 og 
112 : 0492180 0496056 0499928 0503797 050766} 05 
113 0530784 0534626 0538464 0542299 054613 05 
114 0569048 0572856 | 0576661 0580462 0584266 05 
I15 0606978 0610753 0614525 0618293 0622055 06 
116 0644580 0648322 0652061 0655797 0659536 c6 
. 0681859 0685569 . 0689276 0692980 oeh 07 
118 | 0718820 | 0722499 0726175 0729847 073351! 07 
WR 0755470 0759118 0762762 0766404 0770043 07 
120 0791812 0795430 0799045 [6802656 | oB80626; os 
I21 0827854 0831441 0835026 0838608 08421050 os 
122 0863598 0867157 0870712 0874264 0877814 os 
123 o899051 0902580 |  0906107/ 0909631 0913151 09 
1 224 0934217 | 0937718 [ 9941216 0944711 094820, 09 
"x03 o969l00 | 0972573 0976043 0979511 098297; 09 
x 5 ad 1003705 [ 1007151 [ 10103593 1014033 1017471 10 
BY l 127 1038037 1041455 1044871 1048284 195169 10 
. 128 . 1072100 1075491 1078880 1082266 1085650 Ic 
oe 129 1105897 1109262 I112625 1115985 111939 11 
fi 120 1139433 1142773 1146110 1149444 115277 11 
ll. * 1172713 ĩ⁊ 1176027 1179338 1182647 11559 '! 
| | 132 1205739 1209028 1212314 1215598 1218860 12 
35 133 1238516 1241780 1245042 1248301 125155) 12 
* 134 1271048 1274288 1277525 1280760 1283093 12 
| =. 1393338 f 1396553 1399767 1312978 1316171 WY 13 
N 136 1335389 1338581 J[ 1341771 1344958 1348144 13 
* 137 1367206 1370374 1373541 1376705 1379867 WW 13: 
i 138 1398791 1401937 1405080 1403222 1411351 Bl "4 
139 1439148 1433271 1436392 1439511 14426166 4 
140 1461280 1464381 1467480 1470577 1473671 14 
* _ 2m 1492191 1495270 1498347 1501422 159449 i 5 
142 1522883 1525941 1528996 1532049 1535100 15 
143 1553360 1556396 1559430 1562462 1565491 13 
144 1583625 1586640 1589653 1592663 " 1595672 15 
145 1613680 1516674, 1619666 1624636 1625644 Wl 2 
146 1643528 1646502 1649474 1652443 1655411 16 
147 1673173 1676127 1679078 1682027 168497) 16 
148 1702617 | 1705550 1708482 | 1711411 1714339 17 
149 1731863 1734776 | 1737688 1740598 1743506 17 
150 1760913 1763807 1766699 1769590 1972478 17 
151 1789769 1792645 | 1795518 1798389 | , 1801259 10 
152 1818436 1821292 1824146 1826999 1829850 1 
. 1846914 1849752 1852588 1855421 1858253 " 
154 1875207 1878026 1880844 1883659 1886473 1 
_ 1903317 1906118 1908917 1911714 1914510 4 
i 156 1931246 1934029 1937810 1939590 1942367 4 
157 1958996 1961762 1964525 1967287 1970047 
158 1986571 1989319 1992065 1994809 1997552 2 
159 2013971 2016702 2019431 2022158 2024583 2 
160 2041200 2043913 2046625 2049335 2052044 2 
161 2068259 2070955 2073650 2076344 2079035 2 
5 | 162 2095150 2097830 2100508 2103185 2105360 ß 2? 
. 163 2121876 2124540 2127201 2122862 213251 a 
164 1 2143438 2151086 2153732 2156376 2159018 7 
165 | 2174839 2177471 2180100 2182728 l 21873. 3 


LOGARITH MS. 


5 6 7 8 1 itt. 
0021661 0025980 0030295 00346053 | 0038912 4324 
0064660 0068937 073209 0077478 | 0081742 4281 
0107239 0111473 0115704 80119931 0124154 4240 
0149493 0153597 0157787 0161973 0166155 4198 
191163 0193317 [0199467 0203613 02C7755 4158 
0232524 0236639 | 0240750 0244857 0248960 4118 
0273496 02797572 | 02831644 0285712 0239777 4080. 
0314083 0318122 [ 0322157 0326188 0330214 4042 
0354297 0358298 . 0362295 0366289 0370279 4004 
0394141 0398105 04922066 0406023 0409977 3968 
0433623 0437551 0441476 0445398 0449315 3932 
0472749 0476642 0480532 0484418 | 0488301 3897 
0511525 0515384 0519239 0523091 . 0526939 3882 
0549958 0553783 0557605 0561423 0565237 3828 
0588055 0591846 0595634 0599419 0603200 3795 
0625820 0629578 þ 0633334 0637085 .| 0640834 3762 
c663259 o666985 {| 0670708 0674428 0678145 3729 
een | 0702763 | 711433 | 0713130 2 
0737193 0740847 0744507 0748164 0751818 3666 
0773679 0777312 0780941 0784568 0788192 3636 
809870 0813473 0817073 0820669 0824263 3605 
084 5763 0849336 0852906 0856473 0860037, 3576 
0881361 o884905 o888446 o891984 o895519 3547 . 
0916669 0920185 0923696 0927206 ©930712 3518 
0951693 0955180 0958664 0962146 0965624 3489 
0986437 0989896 0993353 0996806 1000257 3462 
1020905 1024337 1027766 1031192 1034616 3434 
1055102 1058506 1061909 1065308 1068705 3408 
1089031 1092410 1095785 1099159 1102529 3381 
1122698 1126050 1129400 1132746 1136091 3355 
1156105 1159432 1162756 1166077 1169396 3329 
1189257 1192559 1195858 1199154 1202448 3303 
1222159 1225435 1228709 1231981 1235250 3279 
1254313 1258064 1261314 1264561 1267806 3255 
12387223 1290450 1293676 1296899 1300119 3230 
1319393 1322597 1325798 1328998 1332194 3204 

1351326 1354507 1357685 1360861 1364034 3182 
1383027 1386184 1389339 1392492 1395643 3160 
1414498 1417632 1420765 1423895 1427022 3137 
1445742 1443854 1451964 1435972 [1458177 3114 
1476763 1479853 1432941 1486026 1489110 3992 
1507564 1510632 1513698 1516762 1519824 3070 
1538149 1541195 1544240 1547282 1550322 3949 
1568519 1571544 1574568 1577589 1580608 3028 
1598678 1601633 1604685 1607686 1610684 3006 
1628630 1631614 1634595 1637575 1640553 2986 
1658376 1661340 1664301 1667 260 1670218 2965 
1687920 | 1690863 | 1693805 | 1696744 | 1799682 2945 
1717264 1720188 1723110 1726029 1728947 2925 
1746412 1749316 1752218 1755118 1758016 2906 
1775365 1778250 1781132 1784013 1786892 2887 
1804126 1806992 1809856 1812718 1815578 2867 
1832698 1835545 1838390 1841233 1844075 2831 
1851084 1863912 1866739 1896563 1872386 2829 
1889285 1892095 1894903 1897709 1900514 2812 
1917304 1920096 1912886 1925674 1928461 2794 
1945143 1947917 1950690 | © 1953460" 1956229 2776 
1972806 1975562 1978317 1981070 1983821 2759 
2000293 2003032 200 5769 2008505 2011239 2741 
2027607 2030329 2033049 2035768 2038485 2724 
2054750 2057435 2060159 2062869 2065560 2706 
2081725 2084413 2087100 2089785 2092468 2690 
2108534 2111203 2113876 2116544 $119211 2674 
2135178 2137833 2140487 2143139 2145789 2657 
2161659 2164298 2166936 2169572 2172206 2641 
| 2187080 2199603 | 2193225 2195845 2198464 2625 


— —— 


41T4A 212 of, 


| 


Num. © 13 3 858 5 1 

166 220 1081 2203696 2206310 2208922 2211533 p 
167 2227165 222.9764 2232363 2234959 223753 n 
168 2253093 2255677 2258260 2260841 2263411 , 
169 2278867 2281436 2284003 2286570 2289134 p 
170 2394489 2307043 2399596 2312146 2314696 , 
171 2329961 | 2332500 | 2335935 2337574 | ©340108 ; 

* 172 2355284 2357809 2360331 2362853 236537} p 
177 2380461 2332971 2335479 2387986 2390491 , 
174 2405492 2407988 2410481 2412974 2415463 
175 2430380 2432861 2435341 2437819 2.440296 . 
176 2455127 2457593 2460059 2462523 2464986 X 
177_ 2479733 | 2482186 | 2484637 | 2487087 ] 2489336 : 
178 2504200 2506639 2509077 2511513 | 251396 7 
172 2528530 2539956 2533380 253 5803 2538224 n 
180 2552725 2555137 2557548 2559957 256236; b 
181 2576786 2579184 2581532 2583978 2536373 1 
182 2600714 2603099 - 2605484 2607867 2610248 3 
183 2624511 2626883 2629255 2631625 2633993 1 
184 2648178 2659538 | 2652896 2655253 2657609 7 
185 2671717 2674064 2676410 2678754 2681097 2 
186 2695129 2697464 2699797 2702128 2704459 2 
187 2718416 2720738 | - 2723058 2723378 | 2727696 2 
188 2741578 2743888 2746196 2748503 27 50800 0 
189 2764618 2766915 | 3769211 27713506 | 277330 Bl 2 
199 2787536 2789821 2792105 2794388 2796669 20 
191 2810334 2812607 2814879 2817150 2819419 2 
192 2833012: | 2835274 2837534 2839793 2842031 1 
193 2855573 2857823 2860071 2862318 486436; , 
194 2878017 2880255 2882492 2884728 2886953 2 

95 2900346 | 2992573 e dl 2 
196 2922561 2924776 f 2926990 2929203 293141) 24 
197 2944662 2 946866 2949069 2951271 |. 2953411 20 
198 2966652 2968843 2971036 2973227 2975417 2 
199 2988531 2990713 2992893 2995073 2997251 2 
200 30 10300 3012471 3014641 3016809 301897) 30 
201 3031961 | 39234121 30362860 | 30338438 | 304059; Wl 32: 
202 3953514 3955663 3057811 | 3059959 3062103 70 
203 3974960 3077099 3079237 3081374 3083 509 30 
204 3096302 3098430 3100557 3102684 3104809 31 
205 3117539 3119657 3121774 3123889 3126004 31 
206 3138672 3140780 3142887 3144992 3147097 31 
297 3155703 | 3161801 | 3163897 3165993 | 316803 Bi 21 
208 3180633 3182721 3184807 3186893 3188977 31 
209 3201463 3203549 3205617 3207692 [3209767 3 
210 3222193 | 3224260 3226327 3228393 3230457 3 
211 3242825 3244882 3246939 3248995 3251050 3 

212 3263359 3265407 3267454 3269500 327154) 7 
— * 3233795 3285834 3287872 3289909 - 3291944 3 
214 3394138 3306167 2308195 3310222 3312245 3 
215 3324385 3326404 3328423 3339449 3332457 3 
216 3344537 3346548 334857 3350565 3352572 3 
217 3364597 3366598 | 3368598 3370 597 337259) ; 
218 33384565 3386557 3388547 3399537 3392526 3 
219 3404441 3406424 3408405 3410386 3412366 3 
220 3424227 3426200 3428173 3430145 3432116 1 
221 3443923 3445887 3447851 3449814 3451776 : 
222 3463530 3465486 3467441 3469395 3471345 a 
223 3483049 3484996 3486942 3488887 3490832 , 
224 3502480 3594419 3506356 3508293 3510225 | 
225 3521825 383755 3525684 3527612 3529537 | 
226 3541084 3543006 3544926 3546845 3548764 
227 3560259 3562171 3564083 3565994 3567905 
228 3579348 3581253 3583156 3585059 3586961 
229 3598355 3600251 3602146 3604040 3605934 
230 3617278 3619166 3621053 3622939 3624925 
231 3636120 3638000 3639878 3641756 3643633, 


LO0GARITHMS. 


3545510 


1 Tot 6 M5 WH 1 LY 
2244142 22167 50 2219356 2221960 2224563 
2240140 2242740 2245331 2247920 2250 507 
2265999 2268576 2271151 2273724 2276296 
2291697 2294258 2296818 2299377 2301934 
1317244 2319790 2322335 2324879 2327421 
2342641 23453173 247 "09 232222 2352759 
236759 2370403 2372923 237 5437 2377950 
2392595 2395497 2397998 24004985 2402296 
2417054 2420442 2422929 2425414 2427898 
2442771 2445245 2447718 2450189 2452658 
2467447 2469907 2472365 2474523 2477278 
2491984 2494430 2496874 2499317 2591759 
2516382 2518814 2521246 2523675 2526103 
2549545 2543063 2545481 2547897 1350312 
2564772 2567177 2569581 2571984 2574386 
2588766 1591158 2593549 2595949 2595327 
2612629 2615008 2617385 2619762 2622137 
2636361 2628727 2641092 16.734353 264587 
2559564 2662317 2664669 2667020 2669369 
2683439 2685780 2688119 2690457 2692794 
2706788 2709116 2711443 2713769 2716093 
2730013 2732328 2734643 2756956 2739268 
2753113 2755417 2757719 2760020 2762320 
2776092 2778383 2780673 27 52962 2785250 
2795950 2801229 280 [507 2805784 2308059 
2821688 2823955 2826221 2828486 2830730 
254.307 2846563 2849817 2851070 2© 533322 
2.06810 2869054 2871296 23735338 2875778 
2589196 2891428 2893659 2593589 2395118 
211468 2913688 2915908 2915127 2920344 
2933626 2935335 2938044 2940251 2942457 
2955671 2957869 2960067 2962263 2964458 
2577605 2979792 2981979 2984164 2936348 
2999420 3001605 3033781 3003933 3008128 
3021144 3023309 3025474 39227637 3929799 
30427317 39443993 3947939 JAHPSES 393133 
3064250 3066394 3068 537 3070679 3072820 
3085644 3087778 3059910 3092042 3094172 

3106933 3109056 3111178 3113299 3115420 

3128118 3130231 3131343 3134454 3136563 
3149200 3151303 3153405 3155505 3157605 
3176181 3172273 3174365 3176455 3178545 
3191061 3193143 3195224 3197395 3199384 
3211840 3213913 3215984 3218055 3220124 
3232521 3234584 3236645 3238706 3240766 
3253104 3255157 3257209 3259260 3261310 
3273589 3275633 3277675 3279716 3281757 
3293979 3296012 3298045 3300077 3392108 
3314273 3316297 3318320 3320343 3322364 
3334473 3336488 3338501 3340514 3342526 
3354579 3356585 3358589 3360593 3362596 
3374593 3376589 3378584 3380579 3382572 
3394514 3396501 3398488 3400473 3402458 
e 3 200023 
3434086 3436055 3438023 3439991 3441957 
2453737 3455698 3457657 3459615 3461573 
3473300 3475252 3477202 3479152 3481101 
3492775 3494718 3496660 3498601 3500541 
3512463 3514098 3516031 [ 3517963 3519895 
35314653 | 3533399 | 3535318 | 3537339 298 
3550682 3552599 3554515 3556430 3558345 
3569813 3571723 3573620 3575537 3577443 
3558862 3590762 3592662 3594560 3596458 
3607827 3609719 3611610 3613508 3615390 
3526709 3628593 3630476 3632358 3634239 

3647386 3649260 3651134 3653007 


A TABLE of 


nm. 


3654880 3656751 3658622 3660492 3662361 
3673559 3675423 3677255 3679147 3681005 
3692159 3694014 3695869 3697723 3699576 
3710679 3712526 3714373 3716219 3718863 
3729120 3739960 3732799 3734637 3736473 
3747433 | 3749316 | - 3751147 | 3752977 | 375486 
3765769 3767594 3769418 3771240 3773062 
3783979 3785796 3787612 3789427 3791241 | 
3802112 3803922 3825739 f. 3807538 3809345 
3820170 3821972 3823773 3825573 3827373 
3838154 3839948 3841741 3843534 3845326 
3556063 3857859 3359636 3961421 38403256 
3873898 3875675 3377457 3579235 3881012 
3891661 3893433 3895205 3596975 3898746 
3909351 3911116 3912880 3914644 3916407 
3926969 3928727 3930485 3932241 3933997 | 
3944517 3946268 3948018 3949767 3951516 
3961993 3963737 | 3963490 3967 223 295 896 
3979400 3981137 3982873 3984608 3986343 
3996737 3998467 4900196 4001925 4003653 
4014005 4215728 4017451 4019172 4020893 
4031205 4032921 4034637 4036352 4038006 
4048337 4950047 '4951755 4053464 4955171 
, 3 £70909 Þ gomnany 
4082400 4084096 4085791 4087486 4089180 
4099331 4101021 4102710 4104398 4106085 
4116197 4117580 4119562 4121244 4122925 
4132998 4134674 4136350 4138025 4139702 
4149733 4151404 4153073 4154742 4156410 
4166405 4163069 4169732 $275 39S 4173956 
4183013 4184670 4186327 4187983 4189638 
4199357 4201208 4202859 4204509 4206158 | 
4216039 4217684 4219328 4220972 4222614 
4232459 4234097 4235735 4237372 4239009 | 
4248816 4250449 4252080 4253712 4255342 
4265113 4266739 4263365 4259990 4271614 
4281348 4282968 4284538 4286207 4287925 
4297523 4299137 4300751 4392364 4393976 
4313538 4315246 4316853 4318460 4320067 
4329693 4331295 4332897 4334498 4336095 
4345589 4347285 4348881 4350476 4352071 
4361626 | 4363217 | 4364807 | 4356396 | 436799 
43775096 4379990 4380674 4382258 4383841 
4393327 4394906+ | 4396484 4398062 4399639 
4409091 4410664 4412237 4413809 4415380 
4424798 4426365 4427932 4429499 4431065 
4440448 4442010 4443571 4445132 4446692 
4456042 4457598 4459154 4460709 4462264 
4471530 4473131 4474681 4476231 4477780 
4487063 4433508 4490153 4491697 4493241 
4592491 4504031 4595570 4507109 4598647 
4517864 4519399 4520932 4522466 4523998 
4533133 4534712 4536241 4537769 4539296 
4348449 | 4549972 | 4551495 | 4553018 f| 4554592 
4563560 4565179 4565696 4568213 4569731 
4578819 4580332 4581844 4583356 4584869 
4593925 4595433 4596940 4598446 4 599953 
4608978 4610431 4611933 4613484 4614955 
4623980 4625477 4626974 4628470 4629966 
4538930 | 4640422 | 4641914 | 4643405 | 464499) 
4653828 4655316 4656802 4658288 4659774 
4668676 4670158 4671640 4673120 4674661 
4683473 4784950 4685427 4637903 4689375 
4698220 4799792 4701163 4702634 4704105 
4712917 [ 47143%4 [ 4715850 4717317 4718792 
4727564 4729027 4730483 4731949 47334 


— —— — oe On 


LOGARITHMS: 


= ; 2 | 3 ER ITE ».. Dit. 

5664230 3666097 3667964 3669830 3671695 186, 
1682869 3684728 3686587 3688445 3690302 19651 
5701428 3703280 3705131 3706981 3708830 1852 
7199 3721753 3723596 3725438 3727279 1844 
738311 3740147 3741983 3743817 3745651 1836 
nnn } 2760293 eee 1929 
774884 3776704 3779524 3780343 3782161 1822 
7930355 3794868 3796680 3798492 3800302 1914 
811151 3312956 3814761 3816565 3818368 1806 
329171 3339969 3832766 3334563 3836359 1793 
847117 2848908 38 50698 3852487 3854275 1791 
864990 3866773 3868553 3870337 3872118 1734 
982789 3884565 3326340 3888114 3889888 1774 
900515 3902284 3904052 3905819 3997585 | 1769 
918169 3919931 3921691 3923452 3925211 1762 
935752 [ 3937506 3939260 3941013 3942765 1755 
953264 3955011 3956758 3938504 3960249 1748 
970705 3972446 3974185 3975924 3977662 174 
988077 3989811 3991543 3993275 3995907 1 
0 5380 4007106 4008832 40103557 4012282 1727 
022614 4024333 4026052 4027771 4929458 | 1721 
039780 4041492 4043205 4244916 446627 11714 
96878 4058584 4060289 4061994 4053698 | 1969 
7390 | 4975608 4077307 4279905 4000703 1700 
090874 4092567 4094259 4995950 4997641 1694 
107772 4199459 4111144 4112829 4114513 i687 
124605 4126285 4127964 4129643 4131329 1680 
141374 | 4143947 4144719 4146391 4145063 1674 
58077 4159744 4161410 4163076 4164741 1667 
174717 4176377 4178037 4179696 4181355 1661 
191293 4192947 4194601 4196254 4197996 1655 
207804 4209454 4211101 4212748 4214394 1643 
224257 4225898 4227539 4229180 4230820 1643 
240645 4242281 4243915 4245559 4247183 1636 
256972 4258601 4260230 4261858 4263485 1630 
4273238 4274861 4276484 4278106 427 9727 1624 
4299443 4291060 4292677 4294293 4295908 1618 
305588 4307199 4308809 4319419 4312029 1612 
321673 4323278 4324883 4326487 4328090 1626 
337698 4339298 4340896 4342494 4344292 1699 
4353665 4355258 4356851 4358444 4360035 1594 
369373 | 4371161 | 4372748 | 4374334 | 4375929 1588 
4335423 4387005 4388587 4390167 4391747 1582 
4401216 4402792 4404368 4405943 440717 1577 
4415951 4418522 4420092 4421661 4423229 1571 
4432630 4434195 4435759 4437322 4438885 1565 
4443252 4449811 4451370 4452928 4454485 1560 
4463818 | 4465372 | 4466925 | 4468477 4479929 1554 
4479329 4480877 4432424 4483971 4485517 1549 
4494784 4496326 4497868 4459410 4599951 1543 
4510184 4511721 4513258 4514794 4516329 1537 
4525531 4527962 4528593 4530124 4531654 1533 
4540823 4542349 4543875 4545400 4546924 1527 
4556061 4557582 4559102 4560622 4562142 1521 
4571246 4572762 4574277 4575791 4577325 1515 
4536378 4587339 4589399 4599908 4592417 1510 
4601458 4602963 4604468 4605972 4607475 1505 
4*16486 4617986 4619485 4620984 4622482 1501 
3631461 4632956 4534450 4635944 4637437 1495 
4646386 | 4647875 | 4649364 | 4559853 | 4652341 1491 
3661259 4662743 4664227 4665711 4667194 1485 
4676081 4617560 4679039 4680518 4681996 1480 
4690853 4692327 4693801 4695275 4796748 1475 
6705575 4797044 4708513 4709982 4711459 1470 
4720247 AT217I1I 4723175 4724639 4726102 | 1465 

479 90 4736229 4737798 4739247 47492705 5 


— ” — — . —1· wi 


A TABLE of 


8 
Num. | TW 1 "FR... 3 Rs 
298 4742163 4743620 4745076 4746533 47419 
299 4756712 47 58164 4759616 4761067 4761 
300 4771212 4772660 4774107 47755533 47765 
301 4735665 4787108 4788559 4789991 4791g 
302 4800069 4801507 4802943 4804381 480581 
393 4814426 | 4815859 | 4817292 | 4818724 | gin 
304 4828736 4830164 4831592 4833019 483, 
305 4342998 4844422 4845345 4847268 | 484i 
306 4857214 4358633 4360052 4861470 486 
307 4871384 4872798 4874212 487 5626 48779 
308 4885507 4886917 4888326 4889735 48911 
399 4399585 4999990 4992395 4923799 4995u 
310 4913617 4915018 4916418 4917818 49192 
311 4927604 4929900 4939396 4931791 49331! 
312 4941546 4942938 4944329 4945720 494111 
313 4955443 4956831 4958218 4959604 496cg 
314 4969296 4970679 4972062 3973444 45740 
315 4983106 4934434 4985862 4957240 493% 

gs Vf 4 „ e . 

316 4996871 4998245 4999619 5000992 50010 
317 5010593 5011962 5013332 5014701 501606 
318 5024271 5025637 5927002 5925366 59291 
319 5037907 5039268 5040629 5941999 59434 
320 5051500 5052857 5054213 5955569 50505 
=: , r } yoby 
322 5078559 5079907 5081255 5082603 50855 
323 5092025 5993370 5094713 5096057 50970 
324 5105450 5106790 5108130 5109469 5 lch 
325 5118834 5120170 5121505 5122841 512417 
326 5132176 5133508 5134840 5136171 51375: 
327 $145478 $146805 | $145133 5149469 $1591 
3283 5158738 3160062 5161336 5162709 516423 
329 35171959 5173279 5174598 5175917 5177 
330 5185139 5186455 5187771 6189086 51994 
331 5198280 5199592 5200903 5262214 520% 
332 5211381 5212689 5213996 5215303 521661 
333 3224442 5225746 5227959 5223353 $2296 

| 334 5237465 5238765 5240064 5241364 | 52426 
335 5250448 5251744 5253040 5254335 52556] 
336 5263392 5264685 5265977 5267269 526856 
9 5276299 5277588 5278876 5280163 528141 
338 5289167 5290452 5291736 5293020 529435 
8 5321997 5393278 5304558 835839 $3071 
340 5314789 5316066 5317343 5318619 531989 
341 5327544 5328817 5330090 5331363 533263 
342 5340261 5341331 5342800 5344069 534575 
343 5352941 | 53354207 5355473 5356738 535800} 
344 5365584 | $366847 5368199 5369370 5370631 
745 _ $272191 | 2879490| | Mere? 3 3200966 - 3 $3008 
346 , 3390761 5392016 3393271 5394525 539577 
347 5423295 5494546 5405797 5407048 5402) 
348 5415792 5417040 5418288 5419535 542079 
349 5428254 5429498 5430742 5431986 5433229 
350 5440680 5441921 5443161 5444401 544564! 

* 5453071 53454308 5455545 5456781 545801! 

352 5465427 5466660 5467894 5469126 547359 
353 5477747 5478977 5480207 5481436 5.452665 
354 5490033 5491259 5492486 5493712 5494937 
355 5502283 5503507 5504730 5505952 55074 
356 5514500 5515720 5516939 [ 5518158 5519371 
357 3526632 | $527898 | $529114 f| $530330 | $53136 
358 5538830 5540043 5541256 5542468 5543655 
359 5559944 5552154 3553362 $554572 | 55558 
360 5563025 5564231 5565437 5566643 5567848 
351 5575072 5576273 5577477 5578680 5575881 
362 5587086 5588285 5589434 5590683 5591892 

63 5599066 5600262 5601458 5602654 | 5603849 


LO0GARITHMS. 


5 * 7 3 . Ditf. 

7149443 | 4750898 4752352 4753806 4755259 1455 

4763968 4765418 4766867 4768316 4769765 1450 

4773445 4779890 4781334 4732778 4784222 1446 

4792873 4794313 4795754 4797192 4798631 1441 

4307254 4808689 4810124 4311559 4812993 1436 
71918 4521587 | 4823018 | 4524448 | 4825878 [ 4527307 4431. 
ok 4835873 4837299 4838725 4840130 4841574 1427 
9201088 4850112 4851533 4852954 4854375 4855795 1422 
83% 4854305 4865721 4867138 4868554 4369969 1417 
$4668 4373451 4879863 4881275 4882686 4884097 1412 
$6088 2552 4893959 4895366 4898773 4898179 1408 
87788 4906507 | 4908009 49994 12 4919814 4912216 1494 
8211 4920616 4922014 49234'3 4924810 4926207 1399 
9051 4934 550 4935974 4937368 4938761 4940154 1394 
919188 4943 500 4949890 4951279 4952667 4954056 1390 
9 4562375 4963761 4965145 49 529 4967913 1335 
9411884575206 4977587 4978967 4980347 4931727 1381 
96:04 939954 4991370 4992746 4994121 4995496 1377 
9740 5003737 5005 109 5006481 500785 YL 5009222 1372 
9555577437 5018805 5620172 5221539 5222905 1368 
00214008503 1 294 5932458 5033821 5005 83 5936545 1363 
51644709 5046068 5047420 5548733 [ 3230142 1360 
02978505 5250 5959635 5960990 5062344 5063697 1355 
04318885071 510 5073160 $074511 575 :50 1977310 1350 
05088503 52.97 5086644 5087990 5089335 5090690 1347 
"2 5098743 5 00085 5101427 5102768 5104109 1343 
c $3085 ! 12147 5113485 5114823 5116160 5117497 1339 
0971885 125510 3126344 3128478 5129571 5130844 1335 
138832 5140162 5141491 5142820 5144149 1331 
I 241! 5152113 5153439 $154764 5150289 $157414 1326 
! 3758885 : 65354 5166676 5167997 5169318 5170639 1343 
50112885 1785 54 5179872 5181189 5132506 5182923 1318 
6191715 5193028 5194342 5195655 5196968 1315 
77:08 5224535 5206145 5207455 5208764 5210073 1310 
90,0008 5217916 5219222 5220528 5221333 5223138 1306 
230 958 5232260 5233362 5234853 $236164 1302 
164% 5243961 5243239 5246557 5247854 5249151 1298 
29:08 5256925 5258219 3259513 5260807 5262100 1294 
426408 525985 1 $271141 5272431 5272721 5275010 1291 
55282738 5284024 5185311 53286596 5287882 1287 
64408 5295587 5296869 5298152 5299434 5300716 1284 
3308398 5399677 $310955s | $312234 | $313512 28 
943 5321171 5322446 5323721 5324996 5326270 1276 
73297 5335179 5336450 $337721 5338991 1272 
10% 5345606 3347874 5349141 5350408 5351675 1268 
205359267 5360532 5361795 5363059 5364322 1264 
1 5371892 5373153 5374413 3373572 5376932 1261 
c 5394481 5385737 5386994 | 5388250 f 5389506 1258 
0631088 5397032 5398286 5399338 5400791 5402043 1253 
2% 5429548 5410798 5412047 5413296 5414544 1250 
577908 5422023 5423274 5424519 5425765 5427010 1247 
92 5434472 5435714 5436936 5438198 5439439 1243 
13108 5445380 5448119 5449358 5450596 5451834 1239 
3100 5459253 5460489 5461724 5462958 5464193 1236 
564108 5471591 5472823 5474955 5475286 5476517 1232 
5017 5483894 5485123 5486351 5487578 5488806 1229 
25008 5495152 5497 397 5498612 5499836 5501060 1225 
246; 5508396 5509618 5510839 5512059 5513280 I221 
937 5520595 5521813 5523031 5524248 $525465 1218 
14 0032782 5533975 3335189 | $536493 $537617 225 
317 5544892 5546103 5547314 5548524 5549735 1212 
545 5356089 5553197 3559404 5560612 5561818 1208 
680 5369953 5570257 5571461 5572665 5573369 1205 
791 5531083 3582284 5583435 5584686 5585886 1402 
* 5593080 5594273 5595476 5596673 5597870 1198 
4604044 5606230 560423 [1658622 L 5609820 1125 


C 


4 TABLE of 


— * r 


ie , SS: F233 

5611014 561220 5613399 5614592 561574, c. 

5621929 5624118 5625308 5626497 562163; c. 

5634811 5635997 5637183 5638369 5639555 6. 

5546661 5647844 5649027 3650209 5651352 sé. 

5658478 5659658 5660838 5662017 5663194 Wc 

5670264 $671442 | * 3673007 5673793 | $67496) . 

5682017 5683191 5684364 5685537 5686740 Wc 

5693739 5694910 5696080 5697249 5698419 6. 

5705429 5706597 5707764 5708930 | 57ονν ilk: 

5717088 5718252 5719416 5720580 5721743 67 

5728716 5729877 573108 3732198 5733358 7 

5749313 5741471 5742628 | 743786 | 4487 

$751878 5753033 5754188 5755342 5756496 7 

5763413 5764565 5765717 5766868 + 5768019 7 

$774917 5776067 5777215 5778363 5779517 

5786392 5787538 5788683 5789828 57909 

5797836 5798979 5800121 5801263 58024%; s 

5809250 5810389 5811529 5812668 5813807 g 

5820634 5821770 5822907 5824043 5825119 8 

5831988 5833122 5834255 5835388 5836521 g 

5843312 5844443 5845574 58457094 5847%3, $5. 

5854607 5855735 5856863 5857990 3859 11698 

386 5865873 5366998 5868123 5869247 5870311 3 

* 387711 | $878232 | 5879353 | 5380475 | 3881 

388 5888317 5889436 5890555 5891674 5 852.792 s 

389 5899496 5900612 5901728 5902844 5903959 $9 

390 5910646 5911759 5912873 5913985 59150999 

391 5921768 5922878 5923988 5925098 5926200 

392 5932861 5933968 5935076 5936183 593725" $9 

293__ 3943923 5945930 5946135 5947239 5948344 9 

394 5954962 5956064 5957166 5958268 | 595936 5 

395 5965971 5967079 5968169 5969268 5970365 WS 5 
396 5976952 5975048 ' 5979145 5980241 5981336 
397 5987905 5988999 59990992 5991136 5992219 
398 5998831 5999922 6001013 6002103 6003193 
399 6009729 6010817 6011905 6012993 6014081 
400 6020600 6021685 6022771 6023856 6024941 
401 6031444 6032527 6033609 6034692 6035774 
402 6042261 6043341 6044421 6045 oO 6046 580 

403 60 53050 6054128 6055205 - 6056282 60573960 

404 6063814 6064888 6065963 6067037 60681 11 60. 

405 6074550 6075622 6076694 6077766 6078876. 

406 6085260 6086330 6087399 6088468 6089537 Wl 6< 

407 6095944 6097011 6098078 6099144 6100210 Wl 61 

408 6106602 6107666 6108730 6109794 6110857 Wi 61 

409 6117233 6118295 6119356 6120417 6121473 WR «1 

410 6127839 6128898 6129957 5131015 613207361 

411 6138418 6139475 6140531 | 6141587 6142643 Wi ©! 

412 6148972 6150026 6151080 6152133 615319) Wi ©! 

413 6159501 6160552 6161603 6162654 6163705 61 

414 6170003 6171052 6172101 6173149 6174197 61 

415 6180481 6181527 6182573 6183619 6184665 61 

416 6190933 6191977 6193021 6194054 6195107 61 

417 6201360 6202402 6203443 6204484 6205524 62 

418 6211763 6212802 6213840 6214879 6215917 62 

419 6222140 6223177 6224213 6225249 6226284 62 

420 6232493 6233527 6234560 6235594 6236627 6? 

421 6242821 6243852 6244884 6245915 6246945 6: 

422 6253124 6254153 9255182 6256211 6251239 6: 

423 __ 6263404 6264439 | 6265457 6266483 6267599 Wi © 

424 6273659 6274683 6275707 6276730 | 6277154 6 

425 6283889 6284911 6285933 6236954 628797) 6 

426 6294096 6295115 6296134 6297153 6298172 0 

427 6304279 6305296 6306312 6307329 6308345 0 

428 6314438 6315452 6316467 6317481 631849), © 

429 6324573 6325585 6326597 6327609 6328612 — 


LOGAARITHEMVS. 11 
1 3 1 NR Dif. 
5618167 56193358 5620548 5621739 1191 
5630062 5631250 3632437 5633624 1189 
5641925 5643109 5644293 5645477 1185 
5653735 5654936 5656117 5657298 1181 
5665553 5666731 5667909 5669085 1179 
5677329 5678494 3679669 5680843 1175 
5689054 5690226 5691397 5692568 1172 
5700757 5701926 570094 5704262 1169 
5712428 5713594 5714759 5715924 1166 
5724069 5725231 5726393 5727535 1163 
5735678 5736837 5737996 5739154 1160 
5747256 5743412 | 5749565 $7 59723 1156 
5758803 5759956 5761109 5762261 1154 
5770320 $771470 5772620 $773769 1150 
5781806 5782953 5784100 5785246 1148 
5793262 5794406 5795550 5796693 1145 
5804688 5805829 5806969 5808110 1142 
581608g | 5817222 | $B1B359 | $B19497 _1138 
5827459 5828585 5829719 5830854 TT il 
5838786 5839918 5841050 5842181 1133 
5850093 5851222 5852351 5853479 1129 
5861370 5862496 5863622 5864748 1127 
5872618 | 3873742 5874865 5875987 1124 
5883838 5884958 5886078 5887198 1121 
5895028 5896145 5897262 5898379 1118 
5906189 5907304 5908418 5909532 1116 
5917322 5918434 5719546 5920657 1112 
5928427 5929536 5939644 5931753 1110 
5939503 5940609? 5941715 5942820 1107 
5950551 5951654 5952757 | 5953860 1103 
5961571 5962671 5963771 5964871 1101 
5972563 5973660 5974758 5975855 1098 
3983527 3984622 5985717 5986811 1096 
5994464 5995556 5996648 5997739 1092 
6004283 6005373 6006462 6007551 6008640 1090 
6015168 6016255 6017341 601 $428 6019514 1087 
6026025 6027109 6028193 6029277 60036 1084 
6036855 6037937 6039018 60400 5041180 108: 
6047659 6048738 6049816 605 | 6051973 (079 
6058435 6059512 6060587 604 1 | 062738 1076 
6069185 60790259 6071332 6072405 [ 7597378 1074 
een Deen 6084190 1072 
6090605 6091674 6092742 6093809 6094877 1068 
6101276 6102342 6103407 6104472 6195537 1066 
6111921 6112984 6114046 6115109 6116171 1064 
6122539 6123599 6124660 6125720 6126779 1061 
6133132 6134189 6135247 6136304, 6137361 1059 
6143698 | 6144754 | 6145809. | 6146863 | 6147918 1055 
6154240 6155292 6156345 6157397 6158449 1053 
6164755 6165805 6166855 6167905 6168954 1050 
6175245 6176293 6177349 6178387 6179434 1048 
6185710 6186755 6187800 6188845 6189889 1045 
6196150 6197193 6198235 6199277 6200319 1043 
6206565 | 6286 | 208643 | 6259684 | 6210724 1041 
6216955 6217992 6219030 6220067 6221104 1038 
6227320 6228355 6229390 6230424 6231459 1036 
6237660 6238693 6239725 6240757 6241789 1033 
6247976 62490c6 6250936 6251066 6252095 1031 
6258267 6259295 6260322 6261350 6262377 1028 
6268534 6269559 6270585 6271610 6272634 1025 
6278777 6279860 6280823 6281845 62382867 1023 
6288996 6290016 6291036 6292057 6293076 1021 
6299190 6300208 6301226 6302244 6303262 1018 1 
6309361 4610377 6311392 6312408 6313423 1015 
6319508 6320522 6321535 6322548 6323560 1013 | f 
_ 6229632 6339643 63316523 6332664 6333674 1012 | 


2 — — 


— — — — — 
= — — — 


— = — 


A TaBLE of 


* — — 
- _ — — _ * _ = _ 
. — — — —ę— = 
— — — — — — 
KL > Ds 4 _ 
* 4 = _ _- = 
> 


12 
Num. ME... ES £295. _ OR „ PSY 4 
430 6334685 | 6335694 | 6336704 | 6337713 | 6334; Wil 6; 
431 6344773 6345780 6346788 6347795 6348%1 63. 
432 6354837 6355843 6356848 6357852 63589 (63. 
433 6364879 6365882 6366884 6367887 63688% 03 
434 6374897 6375898 6376898 6377898 63788963 
435 6384893 6385891 | 6386889 | 6357387 | 63883, % 
436 6394865 6395861 6396557 6397852 63988, Wi £3 
437 6404814 6405808 6406802 6407715 6408784 64 
438 6414741 6415733 6416724 6417715 64187; <4 
439 6424645 6425634 6426623 6427612 6428691 64 
440 6434527 | 6435514 6436500 6437487 643847; WR <4 
1 6444386 644537! 6446355 6447339 | 644832; <4 
442 6454223 6455205 6456187 6457169 6458151 Wi ©4 
443 6464037 6465017 6465997 6466977 6467957 Wl ©4 
444 6473830 6474808 6475785 6476763 647714 6 
1 445 6483500 6484576 6485552 6486527 648750: 64 
446 6493349 6494322 6495296 6496269 649724: <4 
2 6503075 6504047 | 6505018 | 6505989 | 650656 9 
448 6512780 6513749 6514719 6515687 6516636 65 
449 6522463 6523430 6524397 6525364 865263 © 
450 6532125 6533090 6534955 6535019 65359%, © 
451 6541765 6542728 6543691 6544653 6545616888 © 
452 6551384 6552345 6553306 6554266 655% © 
453 6560982 | 6361941 | 6562899 | 6563857 | 656481; ® 
454 6570559 6571515 6572471 6573427 657433; © 
455 6580114 6581068 6582023 6582976 6583930 3 
456 6589648 6590601 6591553 6592505 6593436 © 
457 6599162 6600112 6601062 6602012 660294: © 
458 6608655 6609603 6610551 6611499 661244: © 
459 6618127 6619073 6620019 6620964 6621919 6 
460 6627578 6628522 6629466 6630410 663135; WY © 
461 6637009 6637951 6638893 6639835 664077 6 
462 6646420 6647360 6643299 6649239 6650174 6, 
463 6655810 6656748 6657685 6658623 665956 ll © 
464 6665180 6666116 6667051 6667987 6668921 6 
4653 66745339 | 6575463 6676397 | 6677331 667826, il © 
466 6683859 | 6684791 6685723 6686654 668753; ll © 
467 6693169 6694099 6695028 6695958 6656887 6 
468 6702459 6703386 6704314 6705242 6706169 0 
469 6711728 6712654 6713580 6714506 6715431 : 
470 6720979 6721903 6722826 6723750 6724673 6 
= 0 6739209 6731131 6732053 6732974 6733996 4 
472 6739429 | 6740349 67446 | 61479 | wwe 
473 6748611 6749529 6750447 6751365 6752233 Wl 
474 6757783 6758700 6759615 6760531 6761441 ll ; 
475 6766936 6767850 6768764 6769678 6779592 6 
476 6776069. 6776982 6777894 6778806 6779110 Wl 
477 6785184 6786094 | 6787004 -| 6787914 6788824 Wl - 
478 5794279 | G793187 | G796096 | G797004 | 47% 
479 6803355 | 6804262 6805168 6806074 6806980 p 
480 6812412 6813317 6814222 6815126 6816030 
481 6821451 6822354 6823256 6824159 6825061 
482 6830470 6831371 6832272 6833173 6834073 | 
483 6839471 6840370 6841269 6842168 6843066 
434 6848454 6849351 6850248 6851145 6852041 | 
485 6857417 6858313 6859208 6860103 6860998 
486 6866363 6867256 6868149 6869043 6869936 
487 6875290 6876181 6877073 6877964 687885) 
488 6884198 6885088 6885978 6886867 6887757 
5 6893089 6893977 6894864 | 6895752 689664? 
490 6901961 6902847 6903733 6904619 6905505 | 
491 6910813 6911699 6912584 6913468 6914352 
492 6919651 6920534 6921416 6922298 6923180 
493 6928469 6929350 6930231 6931111 6931991 
494 6937269 6938148 6939027 6939906 6940755 
495_. 6945052 | 6946929 6947806 6948683 694910 


LCOCINITH MNS. 


5 LES. tf — _Ditt. 
6229722 6340740 6341749 6342757 6343765 109 
4445858 6350814 6351820 | 6352826 6353832 1007 
6359861 6360865 6361869 6362872 6363876 1004 
6369891 6370893 6371834 6372895 6373896 1002 
6379898 6380897 6381896 6382895 6383894 1000 
6389882 | 6399379 6391876 6392872 6393569 998 
6399342 6400837 6401832 6402826 6403820 993 
6409781 6410773 6411765 6412758 6413749 993 
6419696 6420686 6421676 6422666 6423656 991 
6429539 6439577 6431565 6432552 6433540 988 
6439459 6440445 6441439 6442416 6443401 936 
6449307 6459291 6451274 6452257 6453249 934 
6459133 6460114 6461095 6462076 6463057 982 
6468936 6469915 6470394 6471873 6472851 979 
6478718 6479695 6480671 6481648 6482624 978 
6488477 6489452 9490426 6491401 6492375 975 
6498215 6499187 6500160 6501132 6502104 973 
l 975 
6517624 6518593 6519561 6520528 6521496 968 
6527297 6528263 6529229 6530195 6531160 966 
6536948 6537912 6538376 6539839 6540802 964 
6546578 6547539 6548501 6549462 65350423 962 
6555186 6557145 6558105 6559954 6560023 960 
6565773 6566730 6567688 6568645 6569602 __ 953 
6575339 6576294 6577250 6578205 6579159 956 
6584834 6585837 . 6586790 6587743 6588696 954 
6594408 6595359 6596310 6597261 6598212 952 
6603911 6604860 6605809 6606758 6607706 949 
6613393 6614340 6615287 6616234 6617181 947 
6622855 6623800 6624745 6625690 6626634 945 
6632296 6633239 6634182 6635125 6636067 943 
6641717 6642658 6643599 6644539 6645480 941 
6651117 6652056 6652995 6653933 6654872 939 
6660497 6661434 6662371 6663307 6664244 937 
6669857 6670792 6671727 6672661 6673595 935 
6679197 6680130 6681062 6681995 6682927 933 
6688516 6689447 6690378 6691308 6692239 931 
6697816 6698745 6699674 6700602 6701530 929 
6707096 6708023 6708950 6709876 6710802 927 
6716356 6717281 6718206 6719130 6720054 925 

6725596 6726519 6727442 6728365 6729287 923 
6734817 | 6735738 | 6736659 | 6737579 | 6738500 921 
6744018 6744937 6745856 6746775 6747693 919 
6753200 6754117 6755034 6755951 6756867 917 
6762362 6763277 6764192 6765107 6766022 915 
6771505 6772418 6773332 6774244 6775157. 913 
6780629 6781540 6782452 6783362 6784273 911 
6739734 6799643 6791552 | 6792461 6793379 910 
6798819 6799727 6850634 6801 541 6802448 908 
6807886 6808792 6809697 6810602 6811507 906 
6816934 6817838 6818741 6819645 6820548 904 
6825963 6826865 6827766 6828668 6329569 902 
6834973 6835873 6836773 6837673 6838572 goo 
6843965 | 6844863 6843761 | 6846659 6847556 899. 
6852938 6853834 6854730 6855626 6856522 897 | 
6361892 6862787 6863681 6864575 6865459 $94 
6870828 6871721 6872613 6873506 6874398 $92 
6879746 6880637 6881328 6882418 6883308 891 
6888646 6889535 6890423 6891312 6892200 889 
e 3 eanrory 887 
6906390 6907275 6908161 6909046 6909930 885 
6915235 6916119 6917002 6917885 6918768 883 
692462 6924944 6925326 6926707 6927588 882 
6932872 6933752 6934631 6935511 6936390 381 
6941663 (942541 6943419 6944297 6945174 878 | 
6950437 6951313 6952189 6953065 6953941 877 


D 


Ki Tanln& 


14 
Num. 3 boys LOR -- 1 "© - 4 
496 6954817 6955692 6956568 6957443 6958313 
497 6963564 6964438 6965311 6966185 69670; 
498 6972293 6973165 6974037 6974909 6975750 
499 6981005 6981876 6982746 6983616 698445 
500 6989700 6990569 6991437 6992305 699317 
_ 6998377 6999244 — — Doldg 
502 7007037 7007902 7008767 7009632 7010496 
503 7015680 7016543 7017406 17018269 7019131 
504 7024305 7025167 7026028 7026890 7927751 
505 7032914 7033774 7034633 7035493 7936351 
506 7041505 7042363 7043221 7044079 7944937 
$07__ 7050080 7059936 25792 | 7052649 705350 
508 7058637 70 59492 7060347 7061201 706205; 
509 7067178 7068031 7068884 7069737 7970589 
510 7075702 70976553 7077405 7078256 707910 
511 7084209 7085059 7085908 7086758 7087607 
512 7092700 7093548 7094396 7095244 7096091 
. 77101174 7102020 7102866 7103713 7104559 
514 7109631 7110476 7111321 7112165 7113010 
515 7118072 7118915 7119759 7120601 7121444 
516 7126497 7127339 7128180 7129021 7129861 
517 7134995 7135745 7136555 7137425 7138264 
518 7143298 7144136 7144974 7145812 7146650 
0? 7151674 | 7153500 7153347 7154183 7155015 
520 7160033 7160869 7161703 7162538 7163373 
521 7168377 7169211 7170044 7170877 7171710 
522 7176705 7177537 7178369 7179290 7180032 
523 7185017 7185847 7186677 7187507 7188337 
524 7193313 7194142 7194979 7195799 7196627 
. 2 —— 7203247 — J304991 
526 7209857 7210683 7211508 7212334 7213159 
527 7218106 7218930 7219754 7220 578 7221401 
528 7226339 7227162 7227984 7228806 7229628 
529 7234557 7235378 7236198 ] . 7237019 7237839 
530 7242759 7243578 7244397 7245216 | . 7246035 
. 7259945 7251763 7232581 7253398 7254215 
532 7259116 7259933 7260749 7261565 7262380 
533 7267272 7268087 7268901 72697 16 7270531 
534 7275413 7276226 7277939 7277852 727866 
535 7283538 7284349 7285161 7285972 7286784 
536 7291648 7292458 7293268 7294078 7294888 
7. - Al 7299743 7390551 7391360 7302168 | 7302297) 
538 7307823 7308630 7309437 7310244 7311051 
539 7315888 7316693 7317499 7318304 7319109 
540 7323938 7324742 7325546 7326350 7327153 
541 7331973 7332775 7333578 7334380 7335182 
542 7339993 7340794 7341595 7342395 7343197 
543 7347998 7348798 | 7349598 7359399 | 7351196 
544 7355989 7356787 7357585 7358383 1359181 
545 7363965 7364762 7365558 7366355 7367151 
546 7371926 7372722 7373517 7374312 7375107 
547 7379873 7380667 7381461 7382254 7383045 
548 7387806 7388598 7389390 7390132 7390974 
549 7395723 7395514 7391395 7398096 7398886 
550 7403627 7404416 7405306 7495995 7406784 
551 7411516 | 74123094 7413092 7413880 7414668 
552 7419391 7420177 7420964 7421750 7422537 
553 7427251 7428037 7428822 7429607 7439392 
554 7435098 7435881 7436665 7437449 7438232 
1 7442930 7443712 7444495 7445277 7446059 
556 7450748 7451529 7452310 7453091 7453971 
557 7458552 7459332 7460111 7460890 7461670 
558 7466342 7467120 7467898 7468676 7469454 
559 7474118 7474895 7475672 | - 7476448 7477225 
561 7452629 7490403 7491177 7491950 7492724 | 


4 


258315 
267054 
97 57% 
84403 
9317 
91843 
1049 
19131 
27751 
36351 
44937 
33505 
6205; 
70589 
19107 
87607 
26091 
2459 
[ ZOlo 
1444 
9862 
8264 
6650 
Joly 
3373 
1710 
0032 
$337 
6627 
4901 
3159 


LOGARITHMS. 


— 1 


5 os A JE.” . Diff 
959193 6960067 E 6960942 ; 6961816 6962690 875 
6967931 6968804 6959676 6970549 6971421 873 
976652 6977523 6978394 6979264 6980135 872 
6935355 6786224 6987093 6987963 6988831 870 
6994041 6994908 6995776 f 6996643 | 6997510 $68 
002799 7003575 7204441 | — 7006172 _$66 _ 
911361 7012225 7013089 7013953 7014816 865 
019995 7020857 7021719 7022582 7023444 863 
7028612 7029472 7039333 | 7031193 |, 79320954 861 
037212 7038071 7038929 7039788 7040647 860 
045794 7046652 | 7247599 7048366 7949223 857 
5054366 | 7955216 f. 7956072 7036927 | 7057782 EE... 
h 062910 7063764 7064617 7065471 7066324 854 
5071442 7072294 1973146 7073998 7074850 $53 
5079957 7080808 7081659 7082509 7083359 850 
588456 7089305 7090154 7091003 7091851 849 
109699 | 7997786 7098633 1099480 * 7100327 848 
105404 7106250 7107096 7107941 | 7108786 845 
113854 7114698 7115542 7116385 7117229 844 
1122287 7123129 7123971 7124813 7125655 843 
130703 1131544 7132385 7133225 7134965 841 
5139104 7139943 7140782 7141620 7142459 840 
5147488 7148325 7149162 7150000 7150837 838 
155856 | 72156691 7157527 71158363 | 7159198 837 
164207 7165042 7165876 7166710 7167544 $34 
172543 7173376 [ 7174208 7175041 | 7175873 $33 
180863 7181694 7182525 7183356 7184186 831 
7189167 7189996 7190826 7191655 7192484 $30 
7197455 7198283 7199111 7199938 7200766 828 
[223727 7296554 7207380 1208206 2 826 
273984 7214809 7215633 7216458 7217282 825 
7222225 7223048 7223871 7224694 7225517 824 
72304 50 7231272 7232093 1232914 7233736 822 
7233660 7239480 7240300 7241120 7241939 821 
7246854 7247672 7248491 7249399 ä 7250127 819 
7255933 | 7255850 7256667 7257483 | 7255309 818 
7263196 7264012 7264827 7265642 7266457 816 
1271344 272158 7272972 17273786 | 7274599 814 
7279477 1280290 7281101 7281914 7282726 $13 
7287595 7288406 7289216 7290027 7290838 811 
7295697 7296506 7297316 7298125 7298934 809 
7393785 7794593 7395400 7396208 7307015 808 
7311857 7312663 7313470 7314276 7315082 9o6 
1319914 7320719 7321524 7322329 7323133 805 
1327957 7323760 7329564 7330367 7331170 804 
1335985 7336787 7337588 7338390 7339191 803 
7343997 7344798 7345598 7346398 | 7347198 goo 
1351995 7352794 7353593 7354392 | 7355191 799 
1359979 7360776 |, 7361574 7362371 [7363168 798 
7367948 7358744 \ 7369540 7379335 7371131 797 
7375902 7376696 7377491 7378285 7379079 795 
7383841 7384634 7385427 7386220 7387013 793 
7391766 7392558 7393350 7394141 7394932 792 
1399677 | 7490467 | 7401257 | 7422947 | 7492237 791 
7407573 7408362 7499151 7409939 7410728 789 
1415455 7416243 7417939 7417517 74186924 787 
7423323 7424109 7424895 7425680 742.6466 786 
7431176 7431961 7432745 7433539 7434314 784 
7439015 1439799 7449582 7441365 7442147 783 
7446841 7447622 7448404 2449183 7449967 782 
6454652 7455432 7456212 7456992 7457772 781 
7462449 7463228 7464006 7464785 7465564 779 
7470232 [ 7471009 7471787 7472564 7473341 778 
7478001 1478777 7479553 7480329 7481105 776 
7485756 7486531 7487306 7488080 74888 54 775 
T4024 08 404271 7495044 7495817 7496590 774 


—_— — — — 


tt 


16 A TABLE of is 


Num. _ Haga I z 3 | - 
562 | 7497363 | 7498136 | 749898 | 7499681 7500 % 
563 7505084 7505855 7506626 7507398 7508160 
364 7512791 7513561 7514331 \ 7515100 751581 
565 7520484 7521253 7522022 7522790 7523554 
566 7528164 7528932 7529699 7530466 7531232 
75353831 | 7536596 7537362 f 7538128 | 75388 
7543483 7544248 7543012 7545777 7546541 
7551123 7351886 7552649 7553412 755417 
7558749 7559510 7560272 7561034 7561795 
7566361 7567122 6567882 7568642 7569401 
7573960 7574719 7575479 7576237 7 576996 
7381546 7582304 7583062 7583819 7584577 
7539119 7539875 7590632 7591388 7592144 
7596678 7597434 7598189 7598944 7599699 
7604225 7604979 7605733 7606486 7607140 
7611758 7612511 7613263 7614016 761476} 
7619278 7620030 7620781 7621532 7622283 
7616786 | 7627336 | 7628286 | 7629035 | 762976 
7634280 7635029 7635777 7636526 7637274 
7641761 7642509 7643256 7644003 7644750 
7649230 7649976 7650722 7651468 7652214 
7656686 7657439 7658175 7658920 7659664 
7664128 7664872 7665616 7666359 7667102 
7671559 7672301 7673043 7673783 7674527 
7678976 7679717 7680458 7681199 7681940 
7686381 7687121 7687860 7688600 7689339 
7693773 7694512 7695250 7695988 7696727 
7701153 7701890 7702627 7703364 7704101 
7708520 7709256 7709992 7710728 7711463 
7715875 | 7716619 | 7717344 | 7718079 7718813 
7723217 7723951 7724684 7725417 7726150 
7730547 7731279 7732011 7732743 7733475 
7737864 7738596 7739326 7740057 7740789 
7745170 7745899 7746629 7747359 7748088 
7752463 7753191 77153920 7754648 7755376 
7759743 |. 776047! 7761198 7761925 7762652 
7767012 7767738 7768464 7769190 7769916 
7774268 7774993 7775718 7776443 7717167 
7781513 7782236 7782960 7783683 7784407 
7788745 7789467 7790190 7790912 7791634 
7795965 7796686 7797408 7798129 7798850 
7803173 | 7803893 7804613 | 7805333 7806053 
7810369 | ' 7811088 7811807 7812526 7813245 
7817554 7818272 7818989 7819707 7820424 
7824726 | 7825443 7826159 7826876 7827592 
7831887 7832602 7833318 7834033 [ 7834748 1 
7839036 | 7839759 | 7840464 | 7841178 | 784189 Wil | 
7846173 7846886 7847599 7848312 7849924 Wl - 
7853298 7854010 7854722 7855434 7856145 - 
7860412 7861123 7861833 7862544 7863254 1 
7867514 7868224 | 7868933 7869643 7870353 N 
7874605 7875313 7876021 7876730 7877438 þ 
7881684 7882391 7883098 7883805 7884512 f 
7888751 7889457 7890163 | 7890869 7891575 ; 
7895807 7896512 7897217 7897922 7898626 ü 
7902852 7993555 7904259 7904963 7905666 
7909885 7910587 7911290 7911992 1912695 
7916906 7917608 7918309 7919011 7919712 
2 7923917 7924619 | 7925318 7926018 7926718 
SOT 7930916 7931615 7932314 1933914 79337!? 
622 | 7937904 7938602 7939300 7939998 7940696 
623 7944880 7943578 7946274 7946971 7947668 
624 7951846 7952542 7953238 7953933 7954629 
625 | 7958800 7959495 7960190 7960884 7961578 
626 7965743 7966437 7967131 7967824 7968517 
| 6... 7972675 7973368 7974060 7974753 7975445 


— 


A 
—x—x——ñ—6— — — — —— — 
. - © 
— — - 


— — 
— 


LOGARITHM S. 


5681 5 6 1 = Diff, 
13th 7501225 7501997 7502769 7523541 7594312 772 
23355 7508939 7509710 7510480 7511251 7512021 771 
312 · 5166s | 7517499 7518178 7518947 7519716 769 
3885; 7524326 75250994 7525862 7526629 7527397 768 
e 91531999 7532766 7533532 7534298 7535965 767 
— 1539659 7542424 7541189 7541954 | 342719 766 _ 
4 1547395 7548069 7548332 7549596 7559359 764 
6940, BN 7 5 54937 7555700 7556462 7557224 7557937 762 
769967562556 7563318 7564079 7564840 7565600 761 
8457; „%: 7570922 7571682 7572441 7573201 760 
5217577755 7578513 7579272 7580030 7580788 759 
56% 1555334 | 7386091 | 7586848 | 7587605 | 7588362 * 
— 7592990 7593656 7594412 7595168 7595923 756 
1476 7502453 7601208 7601962 7602717 7603471 755 
2224; 7507993 7608746 7609500 7610253 7611005 753 
975615520 7616272 7617024 7617775 7618527 752 
7623034 7623784 7624535 7625285 7626035 751 
114 30534 7631284 7632033 7632782 | 7633531 749 
— 7638022 7638770 7639518 7640266 7641014 748 
966476447 7646244 7646991 7647737 7648484 747 
7102652959 7653705 7654450 7655195 7655941 745 
4527 7660409 7661153 7661897 7662641 7662385 744 
1661845 7668588 7669331 7670074 7670816 743 
% e | 7676011 | 7676752 | 7677494 | 7678235 743 _ 
— 7682680 7683421 7684161 7684901 7685641 741 
4101 1590079 7690818 7691557 7592296 7693035 740 
146; 697463 7698203 7698940 7699678 7700416 738 
8813 1704838 7795575 7796311 7707043 7707784 737 
— 7712199 7712934 7713670 7714495 7715140 736 
5150 7719547 7720282 7721016 7721750 7722483 —_ 
— 7726884 7727616 7728349 | 7729082 7729814 733 
088 7734207 7734939 7735670 7736402 7737133 732 
276 741519 7742249 7742979 7743710 7744440 731 
552748878 7749547 7759276 7751005 775 34 730 
— 7755104 7756832 7757569 7758288 7759916 728 
916 WY 1763379 | 7764195 | 7764833 | 7765559 | 7756256 27. 
—— 7770642 7771367 7772093 7772818 11713543 726 
634777892 7778616 7779340 7780065 7780789 725 
850 7785130 7785853 7788576 7787299 7788022 723 
537722356 7793078 7793800 7794522 7795243 722 
— 779957 7800291 7801012 7801732 7802453 721 
45 Wl 7806773 7807492 7808212 7808931 78096 50 226 
o 7813963 7814681 7815400 7816118 7816836 718 
— 7821141 7821859 7822576 7823293 7824010 717 
— 7828308 7829024 7829740 7830456 7831171 | 716 
- 7835463 7836178 7836892 7837607 7838321 715 
2+ Wl 1842605 | 7843319 | 7844033 7844746 | 7845460 714 
45 Wl 7849737 | 7850450 | 7851162 | 7851874 | 7852586 22 
7856857 7857568 [ 7858279 7858990 7859701 712 
* 7863965 7864675 7865385 7866095 7866805 711 
— 7871061 7871770 7872479 7873188 7873896 710 
7878146 7878853 7879561 7880269 7880976 705 
5 | 7885219 7885926 7886632 7887339 7888045 707 
* i 799228: | 7892986 | 7893691 | 7894399 | 7895102 706 
« 7899331 | 97900033 | 7900739 | 7901444 | 1902148 795 
. 7996370 7907073 7907776 7908479 7909182 704 
8 7913397 7914999 7914801 7915593 7916205 702 
, 7920413 7921114 7921815 7922516 7923216 701 
| 7927418 7928118 7928817 7929517 7939217 700 
II 7934415 | 7935270 | 7935809 | 7936507 | 7937206 , _ 699 
| 7941394 7942091 7942789 7943486 7944183 698 
7948365 7949061 7949757 7950454 7951150 697 
7955324 7956020 7956715 7957410 7958105 696 
7962273 7962967 7963662 7964356 7965050 695 
- 7969211 7969904 7970597 7971290 7971983 694 
1 7976137 7976829 7977521 7978213 L 7978905 _ 692 


18 A TABLE of 
Num 0 I 2 1 —+ * 
— 2070806 2980288 708007 $1571 798236, 
- 6 7980288 7980979 79 
— —— — 7987887 7988577 7989265 
— 7993495 7994095 7994754 7995473 . 
— 8coo294. 8000982 8001670 8002358 003046 
— 8007171 8007858 8008545 8009232 8009919 
_ 8014037 8014723 8015409 8016095 8016781 
—_— 8020893 8021578 8022262 802294) 3e ben 
2 8027737 8028421 8029105 8029789 g 04: 
638 8034571 8035254 8035937 [ 8036619 90 715 
— 8041394 8042076 8042758 8043439 . 
037 — 8048887 8049568 80 50248 050929 
= "1 8055688 80 56368 8057047 8057726 
2 8061800 8062478 8063157 8063835 — 13 
: 8068580 8069258 8069935 8070612 — 
LO 8075350 8076027 8076703 8077379 078055 
442 8082110 8082785 8083460 8084136 8084811 
2 8088859 8089533 8090207 8090881 8091555 
2 8095597 8096270 8096944 | 9097617 8098290 
— $102325 $102997 8103670 8104342 8105013 
— 8109043 8109714 8110385 8111056 8111927 
yo 8115750 8116420 8117090 8117960 8118430 
_ 8122447 8123116 8123785 8124454 8125123 
422 8129134 8129802 8130470 8131138 81318035 
651 8135840 | 136477 eee eee | Sink 
— "i $142476 8143142 8143808 8144474 145140 
= —— 2245757 8150462 222 — 2 
8156441 8157105 157769 4 
4 — —— 8163739 8164402 _—_ 
— 8169038 8169700 8170362 8171024 8171686 
637 8173654 | Bi76315 | 31782 | 5177636 | B1782y 
_ 8182239 8182919 3185775 —— . 12 855 
8 8189513 190172 
2 —— 8196097 8196755 8197413 8198071 
4 8202015 8202672 8203328 8203985 8204642 
= 8208 580 8209236 8209892 8210548 8211203 
= 82151335 8215790 8216443 8217100 8217755 
* 8221681 8222335 8222989 | 8223643 8224296 
— 8228216 8228869 8229522 8230175 8230825 
* 8234742 8235394 $236046 — — 
258 8241909 8242560 243211 
— —— 8248415 8249065 8249715 8250364 
65 8254261 eee Tatantp | ng6ncs eee 
1 8460748 8261 396 8262044 8262692 8263340 
— 8267225 8267872 8268519 8269166 8269813 
— 8273693 8274339 8274985 ][ 8275631 8276277 
— 8280151 8280796 8281441 8282086 828273 - 
2 8286599 8287243 8287887 8288532 — 
675 829228 | 3293881 | $294324 | 294967 | $295011 
A 8299467 $300109 8300752 8301394 8302036 
— 8305887 8306528 8307169 1 — 
122 8312937 8313578 31421 
2 2878572 8319337 8319977 8320616 — 
- 8325089 8325728 8326366 8327005 8327643 
687 8331471 8332109 8332746 8333384 8334021 
6582 B337844 | 8338486 [ 8339119 | 8339754 834039 
683 8344207 8344343 $34 5479 — : : 4 —_— 
61 8351196 351831 
= — 8357540 8358174 8358807 035944! 
680 8363241 8363874 8364507 8365140 83 — 
687 Ie, ee 
688 8375884 8376516 8377147 8377778 $3740 
68 8382192 8282822 8383453 8384083 35 — 
— 8388491 8389120 — — — 
8394780 8395409 396037 39 
2 — I 8401688 8402316 8402943 840357 
— | = 332 8407959 8408586 8409212 840953 
ng 92 - — — — — | 


— 1 9 
LOGARITHMS. 2 
— ——— - 5 Diff, | 
5 6 _ 72985125 7985816 22 
— 1 O 
5230 75530 53 3 ONE 7992087 oe 689 
$9261 7989957 7998228 29989 8006486 687 
£851 7997540 8005796 . 6 
— — — 1 wo 8013351 627 
—_—— I 3019522 — 
2991 8010605 a 8018837 
e 
3632 324316 — 8032522 8033205 1023888 682 
0472 8031156 — 8039348 80g! — 681 
8 34 03 6 8046845 94 680 
e, e, ee, e beer 679 
0929 8051609 tant 80 59763 880442 VoOLLIE a. 
1 WR 8066547 8067225 $067903 677 
nz — —— 8073997 — 676 
| 7 8080759 6 
1290 00 1967 at 8080083 808818 75 
| 907871 8079407 8087510 ” 4 6 
— 53485 — — 9094250 994924 673 
— 9092229 9092903 ns 8100980 nn} 671% 
8250 8% | 8099635 910% | Bio77500 | 3108377 * 
501 310568 8106357 —— 8114409 —— 70 
1727 3712398 8113068 8120 39 8121108 812177 669 
;12; (125792 | 8126460 8133808 | 8134475 | 8135143 667 
1805 5132473 ddd 8140477 $141144 —— 666 
1% my 8146471 —— 9134449 8155113 664 
e —— 663 
0 8159760 8167714 66 
* 8 8167052 | $174993 a 
5165727 8166389 8174331 661 
Py 192247 $173009 ; 7273 8180939 USt399 __ 
30s WW: 55558 8186217 82 65 $194123 8194781 on 
435 8192148 8192806 « — 3 8200700 . 656 
2 5198728 —— 9256671 5207266 On 655 
642 205298 3205955 5213770 8213825 8214480 64 | 
7 2715 8220373 22227 7 
155 6278409 9219584 8226257 8226910 8227563 653 
1 MUCH eee eee, e 632 
8231481 2 23995 651 
— 238 | 8238653 — 8246464 | 8247114 650 
4 5244513 — 92523 13 — — 549 
3251014 251004 880 8259471 .— * 
— 8257506 $258 154 3.6265 8265931 8266578 = 
— 63988 8264635 oo an 9272400 927246 
= — 8271107 8271753 8278860 8279505 2 
n Wine: ee ee | nin | e | | 
8283376 — 8291107 8291751 643 
31 8290463 29 8 8298824 ä 
8289820 2904 2 3296182 — 
e ee ee ee 7771575 641 
36 Ml 6302678 | 8303320 8311016 - 640 
36 8309734 9310373 118 8318058 4 
$309093 3 8316778 831741 639 
6139 3 912 832440 
8315499 931 8323173 9323 8 638 
3321895 — 11 8330195 922833 
6226280 9328919 — 8336570 8337207 — 
83335296 8333933 535— —— 637 
8334659 "333290 8342299 | 8342935 | 8334337 636 
8341027 —_— 3348636 2229353 —.— 635 
3347385 — 83353003 835563 634 
608 
9353735 8354369 3361975 8362 
4 8360708 — 3368303 368935 = 
8366405 9367038 8373990 8374622 8375253 "*_ 
gr | 38 8380930 | 8381562 630 
3379039 8379670 8286852 3387232 8387861 629 
e | ons © oe 628 
e 2 627 
n Hurry 626 þ 
9404193 404 2343 4 
—— 8411091 2 24723 


4 TAI E 


| 8 : 2 JOE | CLE — 
8413595 8414220 | 8474846 % 8415472 84 160% 4 
8419848 8420473 [8421098 8421722 842230 
8426092 8426716 8427340 8427964 842850 WS 4 
8432328 8432751 8433574 8434197 84348 6 
8438554 8439176 8439798 8440420 844 304; AF 4 
8444772 | 8445393 8446014 | B$446635 2447236 BP + 
8450980 8451601 8452221 8452841 845241 
8457180 8457800 8458419 8459038 | © 8459651 4 
8463371 8463990 8464608 8465227 846584; 4 
8469553 8470171 8470789 8471406 847200 
8475727 8476343 8476960 8477577 847819; 
8481891 | 8482507 | 8483123 | 8483739 | 848435; BW 
8488047 8488662 8489277 8489892 8490500 
8494194 8494808 8495423 8496037 84966 WW” 
8500333 8509946 8501559 8502172 8502786 5 
8506462 8507075 8507687 8508300 | Reken 
8512583 8513195 8513807 8514418 [ "851503 IP 
8518696 8519307 8519917 8520528 8521133 
8524800 8525410 8526020 8526629 8527230 
8530895 8531594 8532113 8532722 853331 
8536982 8 537590 8538198 8538806 853940 C 
8543060 8543668 8544275 8544882 85454h ml 
8549130 8549737 8550343 8550949 855 155: 
8555192 85535797 | 8556403 8557008 8557611888 
$561244 8561849 8562454 $563059 8563665 s 
8567289 8567893 8568497 8569101 856976, 
8573325 8573928 8574531 8575134 857573) 
8579333 8579955 8580557 8581159 858176! 
8585372 8585973 8586575 | 8587176 . 8587770 
8591383 | 8591984 | 8592584 | 8593185 | 85937 
8597386 8597985 8598585 8599185 85997: , 
8603380 8603979 8604 578 8605177 8605776 
$509366 8609964 8610562 8611160 8411758 n 
8615344 8615941 8616539 8617136 861773; 
8621314 8621910 8622507 8623103 8623699 2 
8627275 8627871 8628467 8629062 8629655 WF 3 
$633229 8633823 8634418 8635013 863 560 
8639174 8639768 8640362 8640956 8641550 
8645111 8645704 8646297 8646890 8647483 | 
8651040 8651632 8652225 8652817 8653409 | 
8656961 8657552 8658144 8658735 8659327 
8662873 8663464 8664055 8664646 8665236 
8668778 | 8669368 | 8669938 867548 | 865113; 
8674675 [ 8675264 8675853 8676442 867703! 6s. 
8680564 8681152 8681740 8682329 8682917 
8686444 8687032 8687620 8688207 8688794 
8692317 8692904 8693491 8694077 869466, - 
8698182 | 8698768 | 8699354 | 8699990 | 87% 
8704039 8704624 8705209 8705795 8706350 71 
8709888 8710473 8711057 8711641 8712226 72 
8715729 8716313 8716897 8717480 871806; BW, 
8721563 8722146 8722728 8723311 8723394 55 
8727388 8727970 8728552 8729134 8729716 
8733266 | 8733788 | 8734369 f 8734930 [873% 
8739016 8739597 8740177 8740757 874133 75 
8744818 8745398 8745978 8746557 8747137 7 
8750613 8751192 8751771 | 8752349 8752925 756 
8756399 8756978 8757356 8758134 8758712 77 
8762178 8762756 8763333 8763911 876443 . 
8767950 |, 8768326 | 8769103 | 8769680 | 8770256 Bi"? 
8773713 8774289 8774865 8775441 8776011 78 
8779469 8780045 8780620 8781195 8751770 75 
8785218 8785792 8786367 8786941 8787515 5 
8790959 8791532 8792106 8792680 8793253 f 
8796692 8797265 8797838 8798411 8798983 
8802418 8802990 883562 8804134 8804706 


LUGARITHMS. 21 
1 a _— 4 ut. 
8417348 8417973 8418598 8419223 625 | 
8424596 | $424220 8424344 8425468 624 
8429835 | 8430458 8431081 8431705 623 
8436065 8436687 8437310 8437932 623 
8442286 8442907 8443529 84441 30 622 
8443498 | 34429 | 8449739 | 5450360 ——_— 
8454701 | 8455921 8455941 8456561 620 
8460896 8461515 8462134 8462752 619 
8467081 8467700 8468318 8468935 618 
8473258 8473876 8474493 8475110 617 
8479426 | 8480043 8480659 8481275 616 
8485586 8486201 8486817 8487432 615 
8491736 8492351 8492965 8493580 614 
8497878 8498492 8499106 8499719 613 
8504011 8504624 8505237 8505850 613 | 
$510136 8510748 8511360 8511972 68 
3516252 8516863 8517474 8518085 G11 
83223359 | 322970 | 0323380 || 324190 610 | 
8528458 8529058 8529677 $530286 609 
8534548 8535157 8535765 8536374 609 
8540630 8541238 8541845 $542453 608 
8546703 8547310 8547917 8548524 607 
8552768 8553374 ' 8553980 8554586 626 
8338824 | 3559429 | 85500353 | By60640 605 
8564872 | 8565476 | 8566081 8566685 8 
8570912 8571515 8572118 8572722 604 
8576943 8577545 8578148 8578750 603 
$582965 8583567 8584169 8584770 602 
8588980 8589581 [ 359018. 8590782 601 

8594986 | 3523586 | 8596186 | 8596786 600 
8600983 8601583 8602182 8602781 599 
8606973 8607571 8608170 8608768 398 
8612954 8613552 8614149 8614747 598 
8618927 8619524 8620120 8620717 597 
$624392 8625488 8626084 8626679 597 
8630848 | 8631443 8632039 | $632634 596 
8636797 8637391 8637985 8638580 594 
8642737 8643331 8643924 86443517 593 
8648669 8649262 8649855 8650447 593 
8654593 8655185 8655777 8656369 592 
8660509 8661100 8661691 8662282 591 
8666417 86670 8667598 $668188 591 
8672317 8672907 8673496 8674086 590 
8678209 8678798 8679387 8679975 589 
8684093 8684681 8685269 8685857 588 
8689969 86905 56 8691143 8691730 588 
8695837 8696423 8697010 86975906 387 | 
8701697 | $702283 | 8702868 [ $703454 586 
8707549 8708134 8708719 8709304 585 
8713394 8713978 8714562 8715146 584 
8719230 8719814 8720397 8720980 5383 |} 
8725259 8725641 8726224 8726806 582 
8730880 8731461 8732043 3732625 582 
736623 [3737274 | 8737855 | 8738435 81 
8742498 8743078 8743658 8744228 580 
8748296 8748875 8749454 8750034 519 | 
$754086 8754664 8755243 8755921 3579 | 
8759868 8760445 8761023 8761601 578 
8765642 8766219 8766796 8767373 577 
8771409 8771983 9772561 8773137 577 
8777168 8777743 8778319 8778894 575 
8782919 8783494 8784069 8784643 575 
8788663 8789237 8789811 8790385 574 
8794400 8794973 8795546 8796119 573 
8809128 8300701 8801273 8801846 $73 
880 78 50 8806421 8806992 8807564 572 
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Num. . — 8 * 3 
760 8808136 8808707 8809279 88098 50 
76¹ 8813847 8814417 8814988 _ | 8815558 
762 | 8819550 8820120 8820589 8821259 
763 . 8825245 8825815 8826384 8826953 
764 | 8830934 8831502 88832070 8832639 
1 8836614 8837182 þ 9837750 8838317 
766 | 8842288 8842855 8843421 8843988 
767 | 8847954 8848520 8849086 88496 52 
768 8853612 8854178 [ 3854743 8855308 
769 88 59263 8859828 |; 8860393 8860957 
770 8864907 8865471 8866035 8866 599 
t 8770344 | 8871107 | 8871670 | 8872233 
772 8876173 8876736 8877298 8877360 
773 . 8881795 8882357 8382918 8882480 
774 8887410 8887971 8888532 8889093 
775 8893017 8893577 8894138 8894698 
776 8898617 [ 3899177 8899736 8900296 
777 r | nag | Cn0x27 
778 8909796 8910354 $910912 8911470 
779 8915375 8915932 8916489 8917047 
780 8920946 8921503 8922059 8922616 | 
781 8926510 8927066 8927622 8928178 ; 
782 8932068 8932623 8933178 8933733 c 
783 8937618 83938122 | 8936727 ⁴⁶Bjᷓ3e5939287 a 
784 8943161 3943715 8944268 8944822 s 
785 8948697 [ 8949250 8949803 8950356 k 
786 8954225 8954778 8955330 8955883 
787 8959747 8960299 8960851 8961403 a 
788 8965262 8965813 8966364 8966915 
789 8970770 8971320 8971871 8972421 897 
790 8976271 8976821 8977370 8977920 89784 
791 8981765 | 8982314 8982863 8983412 898396 
792 8987252 [8987800 8988348 [ 8988897 899944 
793 8992732 8993279 89938 27 8994375 89970 
794 8998205 [8998752 8999299 8999846 9ονονν 
795 g003671 |. 9004218 9004764 2222 90053; 
796 9009131 9009676 9010222 9010767 901131 
797 9014533 9015128 9015673 9016218 9016 
798 9020029 9020573 9021117 9021661 9022258 0: 
759 9025468 9026011 9026555 9027098 9027648: 
800 9030900 9031443 9031985 9032528 9033010: 
801 9038323 9036867 9937499 9037951 903359; 
902 9041744 9042283 ñ⁶ 9042827 9043368 904390 
803 9047155 9047696 9048237 9048778 9049319 
$94 9052560 9053101 9053641 90 54181 oo; 
805 90579 % | 9038498 9059038 9059577 90601104 
306 9063351 9063889 9064428 9064967 9065 50© 04 
$07 958231 | yodgn73 | godybrs | go7ozyo | gore 
808 9074114 9074651 9075188 907 5726 9076108850 
809 9979485 9080022 *| 9080539 908 1095 9oß eso 
810 9084850 | - 9085386 908 5922 9086458 g086:91890% 
811 9090209 9090744 9091279 9091815 90923905 
812 9095560 9096095 9996630 9097165 | 90916905 
813 9100905 22 IT: 9101974 2102508 | 91030 iigic 
814 9106244 9106778 9107311 9107844 910837 5: 
815 9111576 9112109 9112642 9113174 911370 911 
816 9116902 9117434 9117966 9118498 911907 911 
817 9122220 9122752 9123234 [ 9123815 912431 91: 
818 9127533 9128064 9128595 9129126 912965 91 - 
819 9132839 [ 9133369 | 433899 | 9134430 [ 9134" Wor: 
B20 9138139 9138668 9139198 9139727 91 4%%% 91. 
921 9143432 9143961 9144489 9145018 914554 91. 
$22 9148718 9149246 9149775 9150303 | 9153 oi: 
823 9153998 9154526 9155954 9155581 91 56170 91 
324 9159272 [ 9159799 9160326 9160853 | 91513" Wi 914 
L. 9164329. L yi65066 | o165592 | 9166118 0166648 91/ 


6 „ 


LOGARITHMS. 


. my ; = | 
.3 1 „ eee "Ih eee 88 0 881 276 371 
biene, 887726 887745. 887847 882853. 570 
ior 816699 —.— — 1 8824676 = 
249982239 7 | 883036 
827521 — 8828659 — *. 383647 568 
3327683275 8834343 8845386 8841154 8841721 1 
53885539452 8840019 * 8846821 8847387 557 
844555 384 5122 8845688 883 * 8852481 8853047 366 | 
352211850784 | $51 350 883756“ | 8838124 | 8838699 565 
e e 

528620 | 69980 
= ECANECMEMES 2 
e 8 8880109 | 8880671 | 8881233 — 
gs: 888275 8886287 | 8886848 you 
ww ONE EASE 8854238 560 
e | 8896375 | 889693 8903092 | 8993651 yu 
©0044 907004 222 5 — 3 8914817 558 
dr | 8913144 [32737 Hay 8920389 557 
91760 918161 8918718 1 8923398 8925954 556 
92317] 023729 8924285 —— — 8930957 8931512 556 
9287729290 8929846 22 8936508 8937063 555 
93429 934843 8935398 My (444 8942053 8942607 —— 
93940290 8949944 3 5 8948143 553 
943665929 8946433 2947027 5237685 8953673 553 
97951462 8952015 . 4 8958644 8959195 35> 
961 98962506 8963057 * 8 8969669 8970219 551 
972573521 | 8974072 274 808667 | 8981216 550 

| e 80768 8980117 8980667 9 

978,079 89795 8885606 8986155 8986703 542 
983% 84509 8985058 — 3 g 8991636 8992184 548 
92 044989993 8990541 — 8997111 9997658 4 
5 % %%% | 8996017 — | Cw 347 
00 89000939 9001486 . — 9008039 208383 346 
00538006 4.02 9006948 2027494 9013493 9014033 345 
513971858 21442 — — 9019485 545 
> 1670088017307 n CR 9024381 9024924 344 
222: WW 022.749 2 222 CO 9029814] 9030357 544 
2761023185 9928728 — 9035241 9035783 542 
r | ns | ne | ne | ie | | 
3 039035 —— | — | = o46615 541 
24.399 bo44450 9044992 9045 — —— — 54 I 
49349859 9930399 — 8 9056880 9057419 340 
54757261 9055800 "I — 9662274 9062812 539 
6011806065 5 yoor195 — | 9067659 9068197 339 
65 50 9066044 —— —— 9073038 9073576 = » 
100071425 | 9971963 557774 [ 9078477 9078948 537 
76:485075800 9077337 oc ö 9083778 9084314 537 
816082169 908270 22 9089137 90899673 536 
865910087530 9088066 90 | 9094490 9095025 335 
9237092885 9093420 . 9099837 9100371 335 
9769 genes ——— * 9105177 9105710 534 
030919357 - orvrosto 111043 $33 
083 910891 1 9109444 2192277 — obo 21 16369 333 
e — 
243: 912.4878 3 6 4-3" 131778 9132309 331 
2960 5130187 46-4444 4 ore — 9137609 BE 
31% 9135490 9136019 9136549 DO — 529 
- wood SH —3 2.5: 529 
4554/0 51 46075 9145604 9147133 — 3 9153471 5328 
50950 9151359 9151887 — * 9158745 $27 ö 
56109 9156636 9157163 9157 = — 9164013 527 ö 
£13 WY 9161 907 9162433 | 9162960 P 68749 9169275. J26_ } 
66645 919171 9167697 9168222 22 


4 TABLE of 


Num. _ ER 1 e — 0 
$26 9169800 9170326 9170852. 9171378 | 917199 
827 91750955 9175580 176105 9176630 9177153 
828 9180303 9180828 9181352 9181877 918240 
829 9185545 9186069 9186593 9187117 918764 
830 9190781 9191304 9191827 9192350 9192873 
831 9196010 9196533 9197955 9197578 9198100 
832 9201233 92301755 9202277 9202799 929331 
833 9206450 9206971 9207493 9208014 9208535 
834 9211661 9212181 9212702 9213222 9271374 
835 9216865 9217385 9217905 9218425 9218945 
836 9222063 9222582 9223102 9223621 922414 
837 9227235 [ 9227773 [ 9228292. | 9228811 [9229355 
$38 9232440 9232958 9233477 9233995 9234513 
839 9237620 9238137 9238655 9239172 92.39690 
840 9242793 9243310 9243927 9244344 9244860 
841 9247960 9248476 9248993 9249509 9250023 
842 9253421 9253637 9254152 92 54668 92551% 
843 9255276 9255791 9259399 9259921 9260336 
844 9263424 9263939 9264453 9264968 9265481 
345 9268567 | 9269081 9279595 9270109 9270611 
846 9273704 9274217 9274730 9275243 927575) 
£47 9278834 9279347 9279859 9280372 928088; 
848 9283959 9284471 9284983 9285495 9286007, 
__by9 9289077 | 9289558 | g2goioo | g2godit | gagiry 
850 9294189 9294700 9295211 9295722 9296233 
851 9299296 9299806 9300316 9300826 9301336 
852 9304396 9304906 9305415 9395925 9306434 
| 853 9399490 9309999 9310508 9311017 9311526 
854 9314579 9315087 9315596 9316104 9316611 
855__ r | 2nnrrds | gnaey 
856 9324738 93235245 9325753 9326259 9326767 
857 9329808 93309315 9330822 9331328 933183; ll: 
858 9334873 9335379 9335885 9336391 9336897 
859 9339932 9340437 9340943 9341448 9349535 
860 9344984 9345489 9345994 9346499 93470 
. 9350032 9359535' | 9351040 9351544 | 9352049 WY” 
862 9355073 9353576 | 9356080 9356584 | 93576117 
863 9360108 9360611 9361114 9361617 9362120 9 
864 9365137 9365640 9366143 9366645 936714) il / 
865 9372161 9370663 9371165 9371667 9372169 9 
866 9375179 9373680 9376182 9376683 9371609 
_867 9380191 9380692 | 9391193 9331693 9382194 il ? 
875 9385199 | 3385697 | 5386198 | g386698 | 9389199 * 
869 9390198 9390697 9391197 | - 9391697 9392196 il ? 
870 9395193 .| 9395592 9396191 | - 9396690 9397189 
871 9400182 9400680 9401179 9401677 9402176 9 
872 9405165 9405663 9406161 94066 59 9497157 9 
$73 9410142 | 4146 | g41il37 f| 9411635 | 941213: BY 7 
874 9415114 9415611 9416108 9416605 9417101 e 
875 9420081 9420577 9421073 9421569 942206; Wil * 
876 9425041 9425537 9426032 9426528 9427924 : 
877 9429996 | 9430491 | 9430986 | 9431488 | 943191: ill © 
878 9434945 9435440 9435934 9436429 9436923 Wl * 
879__ 9439889 | 9440383 | 9449877 | 9441371 | $4415 BY © 
830 9444827 9445320 9445814 9446307 | g446800 
881 9449759 9459252 9459745 9451233 945173" il © 
882 9454686 9455178 9455671 9456163 9456655 
$33 9459607 9460099 9460591 9461032 9461574 
884 9464523 9465014 9465505 9465996 9466457 | 
885 _ 9469433 | 9469923 | 9470414 | 9479995 | 947139 i 
836 9474337 9474827 947 5317 9475807 947629) 
887 9479236 9479726 9450215 9492705 9451194 
888 9484139 9484619 9485108 9485597 948608) 
885 9489018 | ' 9489506 9489994 9499433 9499971 
890 9493900 9494388 9494876 9495364 9495852 
$91 9498777 | 9499264 | 9499752 | 9500239 [ 9590796. 
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LOGIN IT HMS 


— 


——— — — 


7 E - — 2 ea | — 
55 9192429 9172954 9173479 9174005 9174530 526 
118240; 91776892 | 9178205 | 9178730 | 9179254 | 9179779 52 
118764, 82925 9183449 9183973 9184497 9185021 524 
19287, 9155164 9188687 9189211 9189734 9190258 524 
198109193396 9193919 9194442 9194965 9195488 523 
20332; 586232 | 219945 9199667 [2299182 | g2co7ir 523 _ 
20853; 9203842 9204364 9204886 9205407 9205929 521 
21374; 5205056 9209577 9210098 9210619 9211140 521 
21894; W921 42/3 9214734 9215304 9215824 9216345 520 
224140 9219465 921998 4 9220504 9221024 9221543 520 
229330 0224659 9225179 9225698 9226217 9226736 $19 
23451; 0222948 | 9239307 9030883 | 92314% f} 9231922 _518 
239650 23 503 4 9235549 9236066 9236584 9237102 518 
2.4 4360 240208 9240724 9241242 9241759 9242276 518 

2 5002; 624 5377 9245894 9246410 9246927 9247444 517 
25513, 525054! 9251057 9251573 9252089 9252605 516 
2603368880525 5999 9256215 9256730 9257245 9257761 515 
6525085: | 2261366 | "g261980 | 926239 1 g263910 —E- 
70611 0255597 9266511 9267025 9267539 9268053 515 
7575 271136 9271650 9272163 9272677 9273190 514 
80883 9276270 9276783 9277296 9277808 | 9273321 | 513 
86007 231397 9281909 9282422 9232934 9283446 512 

911 9285518 9287030 9287542 9288054 928856 511 
962 29134 | 9292145 9292656 | 9293167 | 9293678 511 
0136295743 9297254 9297764 9298275 9298785 511 
0643, 9301547 9302357 9302866 9393376 9303886 | 510 

11 526 9305944 9307453 | 9397963 9308472 9308981 I 
1661: W931 2035 9312544 9313953 9313561 9314079 599 
21691 319121 | 9317629 9318137 9318645 9319153 509 
2676, z 9322708 9323215 9323723 | 9324230 308 
31835 9327274 9227781 9323288 9328795 9329301 507 
36897 232341 9332348 $333354 9333360 9334367 506 
19 5337403 9337909 9338413 9333920 9339426 506 
1700, 342459 9342964 9343469 9343974 9344479 506 
2049 9347509 9348013 9348518 9349922 9349527 595 | 
7081 Wl 9352553 9353957 9353561 9354965 93 54569 as  'V 
;2 120 WY 9357591 9358095 9358598 9359101 93 59505. 504 
715362623 9363126 9363629 9364132 | 9364635 503 
2160 5367650 9368152 9368555 9369157 9369559 502 
71845372671 9373172 9373674 9374176 9374677 502 
2194 9277686 9378187 9378688 9379189 9379690 502 
7166 2282523 | 9383195 | 9333696 | 9384196 | 9384697 _ 
2196387698 9388198 9388698 9389198 9389698 500 
7189 9392696 9393195 9393695 9394194 9394693 500 
2176 9397688 9398187 9398685 9399184 9399683 499 
1151 WW 9402674 9493172 9493670 9404169 9404667 498 
11319407654 9408152 94086 30 9409147 9409645 497 
10242629 9413126 9413623 9414120 9414617 497 
065 WI 9417598 | © 9418095 9418591 9419088 9419534 497 
1924 9422561 9423058 ' 9423554 9424049 9424345 496 
976 9427519 9428015 9428510 9429005 9429501 495 

923 WI 9432471 9432966 9433461 9433956 9434450 495 
863 9437418 9437912 9438406 94 38900 9439395 494 
30 il 24423538 | 9442832 |- 9443346 | 9443549 | 9444333 494 
730 9447294 9447787 9448280 9448773 9449266 494 
655 9452223 9452716 9453208 9452701 9454193 493 

574 9457147 9457639 9458131 9458623 9459115 492 

487 9462066 9462557 9463048 9463549 9464031 492 

95 9466978 9467469 9467960 9468451 9468942 491 | 
7 WW 9471556 9472376 94728366 9473357 9473847 491_| 
912476787 9477277 9477767 9478257 9478747 490 

T 9481684 9482173 9482662 9483151 9483641 490 

"1 9486574 9487063 9487552 9488040 9488529 489 
52 9491460 9491948 9492436 9492924 9493412 439 | 
3496330 9496827 | 9497314 9497802 9498290 488 
201213 9501701 9502188 9702675 9503162 | 487 
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9593649 9594135 9504622 95925109 

9598515 9509 9509487 9509973 

9513375 9513861 9514347 9514832 

9518230 9518716 9519201 9519686 

9523080 9523565 9524949 | 9524534 

9527924 | 9528499 9525893 9529377 

9532763 9533247 9533730 9534214 

9537597 9538080 9538563 9539046 

9542425 9542908 9543390 9543872 
9547248 9547730 9548212 9548694 954911 
9552065 9552547 9553928 9553510 9553991 
9556877 | 95573358 | 9557839 9558320 | 955889 
9561684 9562165 9562645 9563125 9 56360; 
9566486 9566966 9567445 9567925 936840 
906 9571282 9571761 9572241 9572720 957319 
907 9576073 9576552 9577030 9377509 957798 
908 9580858 9581337 9581815 9582293 9582771 
— 9585639 | 9586117 | 9586594 | 9587072 | 958754 
910 9590414 9590891 9591368 | 9591845 95923u 
911 9595184 9595660 9596137 9596614 95970g 
912 9599948 9600425 9600901 9601377 960185 
913 9604708 9605183 9605659 9606135 960661; 
914 9609462 9609937 9610412 9610887 961136 
. 26241 } g614506| | gerguco | gd13635 Na 
916 9618955 9619429 9619903 9620377 96208z 
917 9623693 9624167 9624640 9625114 962559 
918 9628427 9628900 9629373 9629846 9630315 
919 9633155 9633628 9634100 9634573 963504 
920 9637878 9638350 9638822 9639294 9639766 
921 9642596 | 9643068 | 9643539 | 9644011 | 964446 
922 9647309 9647780 9648251 9648722 964919 
923 9652017 9652488 9652958 9653428 965389 
924 9656720 9657190 9657660 9658130 9658599 
925 9661417 9661887 9662356 9662826 966329 
926 9666110 9666579 . 9667048 9667517 966798; 
Rs  F 9670797 9671266 9671734 9672203 9672611 
928 | 9675480 9675948 9676416 9676883 9677351 
929 9680157 9680625 9681092 9681559 9682027 
930 9684829 9685296 9685763 9686230 9686697 
931 9689497 9689963 9690430 9690896 969136 
932 9694159 9694625 9695091 9695557 9696023 
933 __ 9698816 9699282 9699747 9700213 970067] 
934 9703469 9703934 9704399 9704863 9795328 
935 9708116 9708581 9709045 9709509 9709974 
936 9712758 9713222 9713686 9714150 * 9714614 
937 9717396 9717859 9718323 9718786 9719249 
938 9722028 9722491 9722954 9723417 9723880 
937, 9726656 | 9727118 | 9727581 | 9728043 972656 
940 9731278 9731741 9732202 9732664 9733126 
941 9735896 9736358 9736819 9737281 9737742 
942 9749509 9740970 9741431 9741892 9742353 
943 9745117 9745577 9746033 9746498 9746959 
944 9749720 9750180 9750640 9751100 9751560 
-—n 9754318 9754778 | 9755237 | 9755697 9756156 
946 9758911 9759370 9759829 9760288 9760740 
947 9763500 9763958 9764417 9764875 9765334 
948 9768083 9768541 9768999 9769457 9769915 
949 9772662 9773120 9773577 9774035 9774492 

950 9777236 9777693 9778150 9778607 9779064 | 
951 9781805 9782262 9782718 9783175 9783631 
952 9786369 9786826 | 9787282 9787738 9188194 
953 9790929 9791385 9791840 9792296 9792151 
954 9795484 9795939 9796394 9796849 97973% 
955 9800034 9800488 9800943 9801398 9801851 
956 9804579 9805033 9805487 9805942 9806396 
957 0809119 08095723 9810027 9810481 9810925 
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nA.acacm aa Sg or ww www ms 


— — irre 


LOGARITHMS. 


27 
1 i 3 __ Dif. 
g506082 9506569 9507055 9507542 9508028 486 
9510 0510946 9511432 9511918 9512404 9512889 486 
951531; 51 5803 9516289 9516774 9517260 9517745 485 
952010520656 9521141 9521626 9522111 9522595 485 
957301 9525503 9525987 9526472 9526956 9527440 485 
Nee | 9330828 | 9531312 | 9531796 | 9532280 _4%_ 
953460535151 9535664 9536147 9536631 9537114 484 
95390540012 | 9549494 9540977 9541460 9541943 483 
95443 54.4537 9545319 9545802 9546284 9546766 482 
95491088; 549657 9550139 9550621 9551102 9551584 482 
95 5391 ; 54472 9554953 9555434 9555915 9556397 481 
93 5000; 59282 | 9559762 | 9560243 | 9560723 | 9561204 _481 
9563608; : £4086 9564566 9565046 9565526 9566006 480 
9 568418; 553885 9569364 9569844 9570323 9570803 480 
95731 ; 73578 9574157 9574636 9575115 9575594 479 
? 571508; 578 456 9578945 9579423 9579902 9580380 479 
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711 WW 061 106 | 212 | 318 [424 | 530 637 | 743 | 849 955 l | 
Mios; 106 | 213 | 319 | 426 ][ 532 639 745 | $53 939 \ 
75; WI 069 199 | 214 | 321 | 428 | 534 | $41 748 | 855 962 | 
73; 2073 107 | 215 | 322 | 429 | 536 | 644 | 751 | 838 | _966 ik 
75: Wh 077 108 | 215 | 323 | 431 | 338 646 754 | $62 969 fl” 
79108. 108 | 216 324 432 540 649 1737 | 365 973 "my 
79! 108 108 | 217 | 325 434 | 542 651 759 | 368 977 
793 1089 109 | 218 | 327 436 | 544 653 762 | $71 980 1 
oss 109 | 219 | 328 | 437 | 546 | $56 765 | 374 984 9 | 
19: "<2? 10 | 219 | 329 | 439 | 388 | 638 | 28 | | a7 1 
77 101 110 | 220 | 230 | 440 | 550 661 771 | 881 991 | 
799 |: 1 05 110 | 221 | 331 | 442 | 552 663 773 | 334 994 qt! 
$01 1109 111 | 222 | 333 444 | 554 665 776 | $87 998 | 1 
$03 1113 111 | 223 | 334 | 445 | 356 668 779 | $90 |. 1002 þ 
17 112 | 223 | 335 | 447 358 | 670 | 782 | 894 | 1005 
N 112 | 224 | 336 | 448 | 560 | 673 | 735 | 397 | 2999 
9% ; 112 | 225 [77 | 450 | 562 [67787 | 999 | 2913 
Src 1129 113 | 226 | 339 | 452 564 677 790 | 923 1016 
313 [233 113 | 247 | 340 | 453 | 566 | 68 | 793 ,| 996 | 1020 
* 1137 114 | 227 | 34r | 455 | 368 | 682 | 795 | 910 | log 
— 1141 114 | 228 | 342 | 456 | 570 685 799 | 913 | 10297 
„ 24 2222 
— | 1149 115 230 | 345 | 460 | 574 | 689 | 804 | 919 | 1934 
02 1153 115 | 231 | 346 [461 | 576 | 692 | $07 | 922 | 1038 
bay 1157 116 | 231 | 347 | 463 | $78 694 810 | 926 1041 
— 1161 116 } 232 348 | 464 580 697 $13 | 929 1045 
a 1165 116 | 233 349 | 466 532 699 815 | 932 1049 
1169 117 f 234 | 351! 468 584 701 378 | 935.1 103 
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30] JO TY 
| 247 | 235 | 352 | 469 | $86 | 704 
| 118 235 | 353 471 588 706 
1118 | 236 354 | 472 390 | 729 
T 128 237 J 355 | 474 $92 Til 
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PROPORTIONAL PARTS. 39 
— — — — — — — — IS 
| a1 4] CHESTS TS. | 
144 | 288 | 432 576 720 864 |. 1008 | 1152 | 1296 
144 289 433 578 722 867 1011 1156 1300 | 
145 290 435 580 725 870 | 1015 1160 1305 
145 291 436 582 727 873 | 2018 1164 1309 
145 292 438 584 730 876 | 1022 1168 131 
146 | 293 | 439 | 586 | 732 | Bog | 1oxs | 172 | 131d 
147 | 294 | 441 | 588 | 735 882 | 1029 | 1176 | 1323 | 
147 | 295 | 442 | 599 | 737 | $85 | 1032.f 1ivo | 1327 
148 296 444 $92 740 888 | 1036 1184 1332 
148 | 297 445 594 742 891 | 1039 1183 J 1336 
149 298 447 396 745 894 1043 1192 1341 
199 | 299 | 448 | 598 | 747 | _897 | 1046 | 1196 | 1345 
150 300 459 600 750 goo | 1050 1200 1330 
150 301 451 602 752 903 1053 1204 1354 
151 302 453 604 755 go06 | 1057 1208 1359 
151 303 454 606 757 9og 1060 1212 136 
152 {| 304 456 | 608 760 912 | 1664 1216 136 
132 | 305 | 457 | 610 | 762 | org | 1067 | 1220 | 1372, 
153 | 306 | 459 | 612 | 765 ors | 1071 | 1224 | 1377 
153 307 460 614 767 921 | 1074 1228 1381 
154 | 308 462 616 | 770 924 | 1078 1232 1386 
154 | 309 463 618 | 772 927 [1081 1236 1399 
155 30 | 465 | 620 | 775 930 1085 | 1240 1395 
nj (461 Ee: IE] ES (24 | i 
156 | 312 | 468 | 624 | 780 [936 | 1092 | 1248 | 1404 
156 | 313 469 626 | 782 939 | 1095 1252 1408 
157 | 314 471 628 | 785 942 | 1099 | 1256 1413 
157 315 472 630 787 945 | 1102 1260 1417 
158 | 316 474 | 632 | 790 948 | 1106 | 1264 1422 
158 | 317 | 475 | $34 | 792 | oat | nog | 1268 | 1926 
159 | 318 | 477 | 636 | 795 954 | 2113 | 1272 {| 1431 | 
159 | 319 | 478 | 638 | 797 ] 957 | 2116 | 1276 | 1435 1 
160 | 320 | 480 | 640 | Boo 960 | 1129 | 1280 1440 wil 
160 | 321 481 642 | $802 963 | 1123 1234 1444 © | | 
161 322 483 | 644 | Bog 966 | 1127 1288 1449 
FA ET ER ji2D LAY | 
162 | 324 | 486 | 648 [810 972 | 1134 | 1296 | 1458 if 
162 | 325 487 650 | $12 975 | 1137 1300 1462 | 
163 326 489 65212 [ 815 978 | 1141 1304 1467 | 
163 | 327 | 490 |þ 654 817 981 — 1308 1471 Mo 
164 | 328 | 492 | 656 | 820 984 | 114 1312 1476 1 
164 | 329 | 493 | 658 | 822 | 987 | 1151 | 1316 | 1480 it 
155 330 495 660 825 990 | 1155 1320 1485 - it 
165 | 331 | 496 | 662-| 827 | 993 | 1158 | 132 1489 | 
166 | 332 | 498, | 664 | $30 | . 996 | 1162 | 132 149 | 
166 | 333 | 499 | 666 | 832 | 999 | 2165 | 1332 | 149 " 
167 334 501 668 835 | 1002 | 1169 1336 1503 : | 
167 | 335 | $02 | 670 | 837 | 100g | 1173 | 1340 | 1367 
1 168 336 504 | 672 840 | 1008 1176 1344 1512 0 
168 | 337 | 505 674 842 | 1c1r \ 1199 | 1348 1516 | 
169 | 338 507 | 676 845 | 1014 | 1183 1352 1521 q' 
169 339 508 678 847 1017 | 1186 1356 1525 . 
170 | 340 [510 | 680 850 | 1020 | 1199 | 1360 | 1530 1 
122 | 341 [Jie 682 852 1023 | 1193 1364 1534 | 
171 1 342 513 | 684 855 1026 I 197 1368 1 539 | | 
171 343 514 686 857 | 1029 1200 1372 154 | 
172 344 516 688 860 | 1032 | 1204 1376 154 
172 345 517 690 862 | 1035 | 1207 1380 1552 | | 
173 346 $19 | 592 865 | ro3g$ | 12101 1334 1557 | 
173 | 347 | 520 | 694 | B67 | rear | 1214 | 1388 1561 | 
174 348 522 696 870 [1044 | 1218 1392 1566 1 
174 | 349 | 523 | 65% | 842 | req7 | 1221 | 1396 | 1570 | | 
175 350 525 700 875 | rogo | 1225 1400 1575 | | 
175 351 526 702 877 1053 1228 1404 1579 | | 
176 | 352 528 704 880 | rog6 | 1232 | 1408 1584 | 
— 233 | azo | LL L ll 
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PROPORTIONAL PARTS. 41 
T8173 11 == 
FE. | {11'S 14 lr. 16 
210 221 2 | 66 ee 11760 19 0 
=p re 1... = 884 | 1105 | 1326 | 1347 |: 1768 | 1989 
AS EMEMEH FAME 

22 3 1561 [1784 |} 2007 
wy wa | 2 _ 896 | 1120 | 1344 | 1568. | 1792 {ff 2045 
260 = | Be | 22:1 22 | 22g B22 fone: fc aiee f 20 
— 227 | 432 | 678 | 994 | 1130 | þ336 | 158 i 1808 } 2034 
-» Þ 228 = = ue . 1135 $362 1589 1816 2043 | 
2290 229 | 438 | 699 ee 1824 f 2532 
2 8 2 4 112 ll 163 [1832 [2861 
2310 231 | 462 920 1130 3380 | i6ig. | 1840 | 2070 
10 22 = 693 | _924 | 1155 | 2386 | 3647 | 1548 f 2079. 
5 233 ö _ 928 | 1160 | 1392 | 1624 1855 2088 
. 380 pl 99 932 {| 1165 | 1398 | 1631 1864 2097 
2350 038 4 936 | 1170 | 1404 | 1638 | 1872 [21086 
ws 236 — 795 940 | i175 [1410 | 1645 | 1880 | 2115 | 
* — 4 708 944 1180 | 1416 [1652 | 1888 2124 F 
2370 237 | 474 | 7tr | _948 | 1185 | 2422 | 1659 | 1896 | 213 
2380 238 476 714 952 I 8 1904 " 
* 239 | 458 - 1190 | 1428 | 1566 | 1904 | 2142 
— 240 be 717 * 1195 | 1434 | 1673 | 1912 | 2151 
* | 240 * 720 960 | 1200 | 1440 | 1680 1920 2160 
— 242 * 723 964 | 1205 | 1446 | 1687 | 1928 | 2169 
or * 44 726 968 | 1210 | 1452 | 1694 1936 2178 
432 — | 490 729 972 | 1215 | 1458 | 170! 1944 2187 
2440 244 | 488 | 732 6 | 1220 | Taca | 1768 | 1952 
912 241 . 3 9 1220 | 1464 | 1705 | i952 | 2196 
= 246 — 735 980 | 1225 [ 1470 | 1715 1960 2205 
4-0 247 49 73 984 | 1230 | 1476 [1722 [1968 | 2214 
= 248 494 741 988 | 8235 | 1482 | 1729 | 1976 | 2223 
or 18 2 744 | 992 1240 | 1488 | 1736 | 1984 [2232 
2 249 | 498 | 747 | _996 | 1245 | 1494 | 1743 | 1992 | 2241 
2500 230 500 750 | 1000 | 1250 | | 50 5 — 
2510 251 02 loo — + $54] — * 
or 3322 753 4 | 1255 | 1506 | 1757 | 2008 | 2259 
—4 * > 75 1008 | 1260 | 1512 | 1764 | 2016 2268 
2740 254 o8 44 1210 77 ws. 2222 
<2 8 239 — — 1016 | 1270 | 1524 | 1778 | 2032 | 22.36 
25 — Sro | 765 | 1020 | 1275 | 1530 1785 | 2040 } 2295 
de Con — 768 | 1024 [1280 | 1536 | 1793 2048 2394. | 
* 2 4422. 1028 | 1285 | 1542 [79% [ 2056 ff 2413 | 
4 259 5 - 774 | 1032 | 1290 | 1548 | 1866 | 2064 | 2322 i 
4 — 51 777. | 1036 | 1295 | 1554 | 1813 | 2072 | 2331 
* 1 780 [1040 | 1300 | 1560. | 1820 | 2080 | 2240 
2 72 522 783 1044 [1305 [1566 | 1827 2088 2349 
* 263 223 786 | 1048 [1310 1572 | 1834 | 2096 2358 F 
140 26a — 789 | 1052 | 1315 | 2578 | 1844 | 2104 | 2367 
* — 52 792 | 1056 | 1320 | 1584 | 1848 | 2112 | 2376 
2660 266 530 [795 | 1060 | 1325 | 1590 | 1855 | 2120 | 2385 
* dp. 798 | 1064 | 1330 | 1596 | 1862 | 2128 | 2394 
* 2 Ser | 1068 | 1335 | 1602 | 1869 | 2136 | 2403 
2690 269 ”e — 1072 | 1340 | 1608 | 1876 | 2144 | 2412 
* — 531 o7 | 1076 | 1345 | 1614 \ 1883 | 2152 | 2421 
. — 810 1080 1 1350 | 1620 1890 | 2160 24309 
ws 292 542 — 1084 | 1355 | 1626 | 1897 | 2168 | 2439 
ws — 544 — 1088 | 1360 | 1632 | 1904 | 2176 | 244% 
5 een 
2750 275 548 — 1096 | 1370 1644 | 1928 | 2192 ][ 2466 
2760 276 — 223 an e 2600" eee 
2770 7 |. 277 — 1104 | 1380 | 1656 | 1942 | 2208 | 2484 
2780 276 = — 1108 | 1385 | 1662 | 1949 | 2216 | 2493 
2790 279 — — 1112 1390 1668 1956 | 2224 | 2502 
= & 185 558 | 837 1116 1395 [1674 | 1963 | 2232 | 2511, 
2810 281 | —4 — 1120 1400 | 1680 [1970 | 2240 | 2520 
2320 — — 2 — 1124 | 1405 | 1686 | 1977 | 2248 | 2529 
5 - 564 | — 2 1128 1410 | 1692.| 1984 | 2256 | 2535 
1840 284 80 bn 1122 1415 1698 | 1991 2264 2547 
2330 | _ | 28 5 $2 | 1136 | 1420 | 1704 | 1998 | 2272 | 2556 
_ = II 57o | Bys | 114o I 1425 1 1716 |] 2005 2280 |. 2565 | | 


# Ta B LE of : 


42 
3 Diff I VE 4211 6 7 o if 7 
—  ; — — - — 1 — — — — — 
2860 286 |] 572 | 858 | 1144 | 1430 | 1716 | 2012 | 2288 755 
2870 287 574 861 | 1148 | 1435 [17212 [2019 | 2296 25h 
2880 288 | 576 864 {| 1152 | 1440 | 1728 | 2026 | 2304 259 
2890 289 | 578 | 867 | 1156 | $445 | 1734 | 2033 | 2312 | 
2900 290 | 580 870 | 1160 | 1450 { 1746 | 2040 | 2320 | 16 
De. eee 
2920 292384 [ 876 | 1168 | 1460 | 1752 | 2c54 | 2336 | I 
2930 293 586 879 172 | 1465 | 1758 | 2061 2344 | 2y 
2940 294 588 882 [176 | 1470 | 1764 | 2068 2352 | 264 
2950 295 | 399 | B85 | u18o | 1475 | 1770 | 2075 | 2360 | 6 
2960 296 592 888 1184 | 1480 1776 | 2072 2368 | 266 
2970 297 | 594 | Bgr | 1188 | 1485 | 1782 | 2079 | 2376 | th 
2980 298 596 [894 | 1192 [1490 | 1788 | 2086 2334 26h 
2990 299 | 598 897 | 1196 | 1495 | 1794 | 2093 2392, ] 2691 
3000 300 600 goo 1200 13500 | 1800 | 2100 2400 | 296 
300 301 602 903 | 1204 1505 | 1806 | 2107 2408, | 29% 
3020 302 604 [906 | 1208 | 1510 [1812 | 2114 2416, | 211 
3030 393 | 606 209 1212 | 1515 [1818 | 2121 2424 | 27y 
3040 304 608 912 | 1216 | 1520 1824 | 2128 2432 2m 
3050 205 610 915 1220 | 1525 1830 |' 2135 2440 | 274 
2060 306 | 612 918 | 1224 | 1530 | 1836. | 2142 2443: | 17% 
3070 307 614 921 | 1228 | 1535 [1842 | 2149 2456 | 246 
3080 308 616 924 | 1232 | 1540 | 1848 | 2156 2454. | 2711 
3090 202 618 927 | 1236 | 1545 1354 2163 2472 | hi 
3100 310 620 930 | 1240, | 1559 | 1860 | 2170 2480 27 
3110 311 622 933 | 1244\ | 1555 | 1866 |, 2199 | 2488 | wg 
{ 3120 312 624 936 | 1248 | 1560 1872 | 2184 | 2496. | 2% 
3130 313 626 939 {| 1252 | 1565 | 1878 ©| 2191 2504 | Ain 
3140 314 [628 942 | 1256 | 1570 | 1884 [2198 2512 | 284 
} 3150 315 630 345 1260 1575 1890 2205 2520 | 2p 
3160 316 632 948 | 1264 | 158e | 1896 | 2212 2528 | 28 
3170 317 634 951 | 1268 | 1585 | 1902 | 2219 2536 | 28h 
| 3180 318 | 636 954 | 1272 | 1590 | 1908 | 2226 | 2544 | 286 
3190 319 638 957 | 1276 | 1595 | 1914 | 2233 2552 | wh 
3200 320 | 640 960 | 1280 | 1600 | 1920 | 2240 2560 | 28k 
— 321 | 642 | 963 | 1284 | 1605 | 1926 | 2247 | 2368 | 2h 
3220 322 | 644 {| 966 | 1288 | 1610 | 1932 | 2254 2576 | 28 
3230 323 | 646 969 {| 1292 | 1615 | 1938 | 2261 2584 | 29 
3240 324 | 748 | 972 {| 1296 | 1620 | 1944 | 2268 | 2592 | 2916 
3250 325 650 | 975 1300 | 1625 | 1950 | 2275 2600 | 291 
j 3260 326 | 652 {| 998 [1304 | 1630 | 1956 | 2282 | 2608 | 29% 
3270 327 | 654 | 981 | 1308 1635 | 1962 | 2289 | 2616 | 294 
32 80 320 656 {| 984 | 1312 | 1640 | 1968 | 2296 | 2624 | 299 
3290 329 | 658 | 987 |.1316 | 1645 | 1974 | 2303 | 2632 | 29 
1] 3300 ; 330 660 990 {| 1320 | 1650 | 1980 | 2310 2640 | 299 
| 3310 / 331 | 662 [ 993 | 1324 {| 1655 | 1986 | 2317 | 2648 | 291 
3320 332 | 664 | 996 | 1328 1660 | 1992 | 2324 [2656 | 25 
3339 333 | 666 | 999 | 1332 | 1665 | 1998. | 2331 | 2664 | 99 
3340 334 | 668 | 1002 | 1336 | 1670 | 2004 | 2338 | 2672 | 3% 
3350 335 670 | 1005 | 1340 | 1695 | 2040 | 2345 2680 | 30ʃ 
1 3360 336 672 too8 |] 1344 { 1680 | 2016 2352 2688 | 301 
1 3370 337 | 674 | 1011 J 1348 | 1685 | 2022 | 2359 | 2696 | 39 
| 3380 333 | 676 | 1014 | 1332 | 1690 | 2028 | 2366 | 2704 | 3 
1 3390 339 678 | 1017 1356 | 1695 | 2034 | 2373 | 2712 30J! 
'| 3400 340 | 680 | 1020 1360 | 1700 | 2040 | 2380 2720 | 306 
| 3410 341 682 1023 1364 [1705 | 2a46 | 2387 2729 | 3 
| 3420 342 [684 || ro26 | 1368 | 1910 | 2052 | 2394 | 2736 zo 
'{ 3430 343 | 686 1029 | 1372 | 1715 | 2058. | 240r | 2744 | 3 
4 3440 344 '| 688 | 1032 | 1376 | 1720 | 2064 | 2408 | 2752 | 3% 
3450 263 | G20 | 20n3 || 1380/7 brag eee 
3460 346 692 1038 | 1334. | 1730 | 2076 | 2422 2768 hs 
3470 347 | 694 [1041 | 1388 | 1735 | 2082, | 2429 | 2776 %% 
3430 ' 348 696 104 | 1392 | 1740 | 2088 | 2436 2784 1 
3490 249 698 [1047 | 1396 | 1745 | 2094 | 2443 | 2792 * 
3500 350 | 700 | 1050 | 1400 1750 | 2100 2450 2800 ”y 
3510 351 | 702 102 l 1404 l | 2106 | 2457 3 2808 | 
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PROPORTIONAL PARTS... _ 43 
K E6aCSE. 2 
352 | 704 | 1656 | 1468 | 1960 | 2112 | 2444 2816 | 3168 ö 
1 353 706 | 1059 | 1412 1765 2118 J 2471 2824 3177 | 
0 354 | 748 | 1082 | 1416 | 17970 | 2124 | 2478 2832 | 3486. } 
a 355 710 | 1965 | 1420 | 1775 | 2130 | 2485 2840 |] 3195 | 
1 356 | 912 | 1068 | 1424 | 1780 | 2136 | 2492 2848 | 3204 | 
: 357 | 24 | 2221 | 1428 | 1785 | args | 2499 | 2856 | 3213, 
1 358 | 716 | 1074 | 1432 | 1790 | 2148 | 2506 | 2864 | 3222. 
0 359 | 718 | 1099 | 1436 | 1795 | 2:54 | 2513 | 2872 | 3234 
a 360 | 720 | logo | 1440 1800 | 2160 f 2520 2880 | 3240 F 
K 361 | 722 | 1083 | 1444 | 1805 | 2166 | 2527 [2888 | 3249. ; 
4 362 | 724 | 1086 | 1448 | 1810 | 2192 | 2534 | 2896 | 3258 
: 363 | 726 | 1989 | 1432 | 1815 | 2478 % | 2p04 | 2267 |, 
d 364 28 | tog2 | 1456 | 1820 | 2184 | 2548 |: 212 3276 
0 365 730 | togs | 1460 | 1825 | 2190 | 2555 2920 3183 
. 366 | 732 | 1698 | 1464 | 1830 | 2196 | 2562-| 2928 | 3294 | 
5 367 | 734 [1101 | 1468 | 1835 [210 | 2569 | 25936 | 3303 fF 
0 368 736 1104 1472 1840 2208 2576 2944 3312 | 
n 369 | 738 1107 | 1476 1845 2214 2583 2952 | 3321 
1 370 | 740 | 1110 | 1480 | 1850 | 2220 | 2590 | 2960 | 3330 
0 371 742 | 1113 | 1484 | 1855 | 2226 | 2597 2968 | 3339 
0 372 | 744 | 1116 | 1488 | 1860 | 2232 | 2604 2976 | 3348 
. 373 | 746 | i119 | 1492 | 1865 | 2238 | 26411 | 2984 | 3357 | 
0 374 | 748 | 1122 | 1496 1870 | 2244 | 2618 | 2992 | 3366 
0 375 | 750 | 1125 | 1590 | 1875 | 2250 | 2625 | 3000 | 3375 
0 376 | 752 1128 | 1504 | 1880 | 2256 | 2632 3008 3334 
0 377 | 754 | 1131 | 1508 | 1885 | 2262 | 2639 3016 | 3393 
0 378 | 756 | 1134 | 1512 | 1890 | 2268 | 2646 3024 | 3492 
8 379 | 758 | 1137 | 1516 | 1895 | 2274 | 2653 | 3032 | 3414 . 
8 380 760 | 1140 | 1520 | 1900 | 2280 | 2660 3949 | 3420 
0 281 | 762 | 1143 | 1524 | 1905 | 2286 | 2667 | 3048 | 3429 
0 382 | 764 |] 1146 |] 1528 [1910 | 2292 | 2674 3056 | 343$ 
0 383 | 766 | 1149 |] 1532 | 1915 | 2298 | 2681 3064 | 3447 | 
0 384 | 768 | 1152 | 1536 | 1920 | 2304 | 2688 | 3072 | 3456 
0 385 77 | 1155 | 1540 | 1925 | 2319 | 2695 | 3080 | 3465 
0 385 | 772 | 1158 | 1544 | 1930 | 2316 | 2702 | 3088 | 3474 | 
: 387 | 774 | 1161 | 1548 | 1935 | 2322 | 2709 | 2996 | 3483 
0 388 | 776 | 1164 | 1552 | 1940 | 2328 | 2716 | 3104 | 3492 
© 389 | 778 | 1167 | 1556 | 1945 | 2334 | 2723 | 3112 | 3501 
o 290 780 |] 1170 | 1560 | 1950 2340. | 2730 3120 3510 
to 391 | 782 | 1173 | 1564 | 1955. | 3346 | 2737 | 3128 f 3519 
20 392 | 784 | 1176 | 1568 | 1560 | 2352 | 2744 | 3136 | 3528 | 
jo 393 | 786 | 1179 | 1572 | 1965 | 2358 | 2751 | 3144 | 3537 
40 394 | 788 | 1182 | 1576 | 1970 | 2364 | 2758 | 3152 | 3546 
0 395 | 790 | 1185 | 1580 | 1975 | 2479 | 2765 | 3160 | 3555 
61 396 | 792 | 1188 | 1534 [1980 | 2376 | 2772 | 3168 J 3364 
70 397 | 794 | 1191 | 1588 | 1985 | 2382 | 2779 | 3176 | 3573 
80 398 | 796 | 1194 | 1592 | 1999 | 2388 | 2786 [ 3184 | 3582 
90 399 | 798 | 1197 | 1596 | 1995 | 2394 | 2793 | 3192 } 3591 
ec | 400 | 8co | 1200 | 16060 | 2000 | 2400 | 2800 3200 3600 
10 401 802 | 1203 | 1604 | 2005 | 2406 | 2807 3208 3609 
20 401 [804 | 1266 | 1658 2610 | 2412 | 2814 | 3216 | 3618 
30 403 | $06 | 1209 | 1612 | 2015 | 2418 | 2821 3224 {|} 3627 
40 404 | 808 | 12123 | 1616 | 2020 | 2424 | 2828 | 3232 | 3636 
5o 425 | Bro | 1215 | 1620 | 2035 | 2430 | 2835 | 2340 ff 2645 
60 406 | $12 | 1218 | 1624 | 2030 | 2436 | 2842 3243 J 3654 
70 407 | $14 | 1221 | 1628 | 2035 | 2442 | 2849 | 3256 | 3663 
80 408 | B16 | 1224 | 1632 | 2040 | 2448 | 2856 | 3264 | 3672 
90 409 | 818 | 1427 | 1636 | 2045 | 2454 [2863 | 3272 | 3681 
109 410 | 820 | 1230 | 1640 | 2050 | 2460 | 2870 | 3280 | 3690 
By. art | Buy | 1233 | 1644 | 2055 | 2466 | 2877 | 3288 | 3699 
120 412 | B24 J 123 1648 | 2060 | 2472 | 2884 | 3296 | 3708 
130 413 | $26 | 1239 | i652 | 2065 | 2478 | 2891 | 3304 | 3717 
130 414 | $28 | 1243 | 1656 | 2070 | 2484 | 2898 | 3312 | 37926 
50 415 830 | 1245 [1660 | 2075 | 2490 2905 3320 | 3735 
160 416 | $32 | 1248 | 1664 | 2080 2496 | 2912 ] 3328 | 3744 
[76 417 | 834 | 125t 1668 1 2085 | 2502 2919 | 3336 375z_ 
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| "Diff. | 1.8 1245 |; LID 3 
{4180 418 | $36 | 1254 | 1672 | 2090 2509 2936 
4190 419 | $38 | 1257 | 1674 | 2095 | 2514 | 2933 
4200 4. 840 | 1260 | 1689 | 2100 | 25294 | 2940 
110 421 | $42 | 1263 | 1684 | 2105 | 252 2947 
4220 422 844 | 1266 | 168 2119 | 253 2954 
zz | | 423 | 846 | 1269 | 1692 | 2115 | 2539 | 2961 
14240 424 | 848 | 1272 | 1696 | 2120 | 2544 | 2968 
4250 425 | 850 | 1275 | 1700 | 2125 | 2559 | 2975 
4260 426 | 852 | 1278 | 1704 | 2139 | 2556 2982 
4270 427 475 1281 | 1708 | 2135 | 2564 | 2989 
428 428 | 85 1284 | 1712 | 2140 | 256$ | 2996 
4225 2 $58 | 1287 % 2% 22 | 3093 
4300 430 | B6o | 1290 | 1720 | 2150 | 2580 3010 
14310 481 | 862 | 1293 | 1724 | 2155 | 2586 | 3017 
4320 ' 432 ! $64 | 1296 1728 | 2160 | 2592 | 3024 
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HE Invention of the 
juſtly eſteemed one of the moſt Uleful 
Diſcoveries in the Art of Numbers; and 
accordingly has had ari Univerſal Recep- 
dn and Applauſe. And the great Geometricians 
this Age have not been wanting to cultivate 
is Subject, with all the Accuracy and Subrilry 
a Matter of that Conſequence doth require; 
d they have demonſtrated ſeveral very — 
e Properties of theſe Artificial Numbers, which 
we render d their Conſtruction much more fa- 
le, than by thoſe operoſe Methods, at firſt uſed 
their truly Noble Inventer, the Lord Neper ; 

d our Worthy Country-Man Mr. Briggs. 

Bur ſome Account however of the firſt Inven- 
n of theſe moſt uſeful Tables, tis proper to in- 

duce here. | 
Logarithms (faith Dr. Wallis in his Algebra) 
cre firlt of all invented, without any Example be- 


+1ch1ſton in Scotland, and by him publiſhed at 
rburgh, A, D. 1614. and ſoon after by him- 
If ( with the Aſſiſtance of Henry Briggs, Pro- 
lor of Geometry, firſt at London in Greſham- 
lege, and afterwards at Oxford) reduced to 
better Form and perfected. | 

[he Invention was greedily embraced (and de- 
rvedly') by Learned Men. 

Mr. Briggs upon the firſt Publication of it, was 
plealed with ir, that he preſently repaired into 
Hand, to conſult the Author's Advice about ir, 
4 be affiltant ro him in the perfecting of it, and 
calculating Tables for it; which was a Work 
great Labour, as well as ſubtile Invention, 

and ir was embraced and promoted abroad by 
amin Urſinus, John Kepler, Adrian Ulacg, 
Hs Cragerus, and others. 

"nd ar home, by Henry Gellibrand, who perfe- 
the Trigonometria Britannica, which Mr. Brigg: 
an, bur died before he had finiſhed it. 

do chat in a ſhort time it became generally 
n. and preedily embraced in all Parts, as of 
\eakable Advantage; eſpecially for Eaſe and 
* 5 Trigonometrical Calculations. 


o 
— 


ithms is 


re him that I know of, by John Neper, Baron of 


P FL 
I T HM S. 
In the former Volume I have briefly ſhewn the 
Nature and Conſtruction of Logarithms in gene- 
ral, which therefore I ſhall nor repeat here; bur 
go on with their Hiſtory, and the ſeveral Improve- 
ments which have been made in this Science, ſome 
of which are only barely hinted ar thete. 

A. D. 1614. The Lord Neper publiſhed rhe 

firſt Tables, of Canon, or Narural and Arrificial 
Sines for each Degree and Minute of the Qua- 
drant. | 
And whereas it was at his Choice to give to 
what Number he pleaſed the Logarithm o, and 
whether to proceed by Way of Increaſe or De- 
creaſe, he choſe to make o the Logarithm of the 
whole Sine 10000000, that ſo the Multiplication 
or Diviſion by the whole Sine (frequent in Tri- 
gonometrical Calculation) might be diſpatched 
without Trouble, requiring here but the Addition 
or Subtraction of o. 
And becaule the Uſe of leſſer Sines, and Num- 
bers leſs than the Redius or whole Sine, were 
likely to be of more frequent Uſe, than Tan- 
gents, Secants and other Numbers greater than the 
Radius ; he choſe to give to thoſe leſſer Numbers 
Affirmative Logarithms ( increaſing the Logarithms 
from o, as the Sines decreaſe ) which he calls 4- 
bundants : And conlequently Negative Logarithms 
( which he calls Defe#ives ) to greater — 
Deſigning thoſe by +, theſe by —. 

And by this means he directs how the Table of 
Sines (with the Differences there inſerted ) may 
ſerve alſo for a Table of Tangents, and of Se- 
cants ; ſo that this Canon is a compleat Canon, of 
Natural Sines, and of Logarithmical Sines, Tan- 
gents, and Secants. 

He ſhews alſo how this Table may be applied 
to the Logarithms of Abſolure Numbers; bur be- 
caule with ſome Trouble, he reſerves the fuller Ac- 
count hereof to a farther Treatiſe. 

In the Year 1619 the Lord Neper being then 


dead, the ſame was again publiſhed by his Son 
Robert Neper; With ſome Poſthumous Trearites of 
his Father, concerning the Conſtruction of this 


Logarithmical Canon, and concerning his De- 
M lien 
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— 


ſign ( after Communication had with Mr. Briggs )| 
of changing the Form of his Logarithms, making 
o, co be the Logarithm of 1, (of which he had be- 
fore given notice in the Preface to his Rabdolo ia, 
publiſhed in the Year 1617; ) and concerning ſom 
things pertaining to Trigonometry ; with ſome 
Lucubrations of Mr. Briggs on the ſame Sub- 


being dead the whole Work 
r. Briggs, who (according to 
their joint -Adviee) making the Logarithm of 1 
to be o; and of 10, 100, 1000, Oc. ro be 1, 
2, 3, Ce. which he calls Indices, or CharaReriſticks, 
and which we may repute as Integer Numbers, 
with fourteen Cyphers annexed, and eſteem or 
value as ſo many Places, or Decimal Fractions, 
below the Place of Units, or of the Characteri- 
ftick : And between theſe he ſets the Intermediate 


ject. - 
But the Lord N 
was devolved on 


Logarithm for the Intermediate Numbers. 


And conſequently the Logarithm of 1 being o, 
the Logarithm of Fractions lels than 1, or of 
Numbers intermediate, between 1 and o, muſt 
be Negative Numbers or Numbers leſs than o, 
which he calls Defective Logarithms, denoted by 


— (the Nate of Negative) prefix d. 


Now theſe Defective Logarithms may be two 
ways expreſſed; either ſo as that the Note of Ne- 
gation ſhall affect the whole Logarithm, or ſo as 
to affect only the Characteriſtick, (leaving the 

— to be underſtood as Affi r- 


As for Example; The Fraction 4, or (which 
is equivalent) 0.375. This Fraction ſuppoſeth the 
Numerator 3 to be divided by the Denominatof 8, 
which in Logarithms, is to be performed by ſub- 
tracting the Logarithm of 8, from that of 3, and 
the Remainder will be the Logarithm of 4, which 
will be then the Negative Number, — o. 4239687. 


Reſt of the 


mative.) 


Log. bp | o. 4771213. 
Log. 8. o. 9030900. 
Log. 3. — 0, 4259687. 


Or thus; For as much as the Logarithm of 375, 

( ſuppoſing it to be an Integer Number) is 
2. 5740313. And the depreſſing this to the Firſt, 
Second or Third, or farther Place of Decimal 
Fractions, doth (without altering the Figures) 
divide the Value by 10, 100, 1000, Sc. which 
in Logarithms is done by ſubtracting 1, 2, 3, Ge. 
from the Characteriſtick, or Place of Integers 
( 1, 2, 3, Sc. in that Place being the Logarithms 
of 10, 100, 1000, Sc.) ſuch Alteration of the Va- 
lue ( the Figures remaining) is done by altering 
the Characteriſtick of the Logarithm, without va- 
rying the other Figures, in this Manner: 


Log. 3750=3. 5740313 
Log. 375 =2. 5740313 
Log. 37|5=1, 5740313 
Log. 3750. 3740313 
Log. 375 1. 3740313 


Log. 0/0375=2. 5740313 


Which two Forms, tho' they ſeem different, and 
ſome may rather chuſe the one, ſome the other; 
or in ſome Caſes the one, and in ſome Caſes the 
other; yer they are in Subſtance and Value the 


e Pe | + o, 5749313 


rithmica, 


ſame, For, by 


ſubducting the lower Nun 
from rhe Upper, | ; 


— I. 0000000 


is = = 0, 4259687 


And every one is left to his liberty whether 
the two ways (or what other equivalent the 
unto] he ſhall pleaſe to uſe, 

In this Method Mr, Briggs hath calculate 
Table of Logarichms (publiſhed in the Year 16 
for 20 Chiliads of Ablolure Numbers ( from | 
20, 000 ;) and again for 10-more ( from go, 
to 100,000) and one Chiliad ſupernumerary (x 
the Hundred and Firſt Chiliad ) thar is, 31 ( 
liads in all. | 
Before which is prefix'd a large Account of 
Nature and Conſtruction of the Logarithmy 
Canon, and the Ules thereof; and directing h 
ro ſupply rhe intermediate Chiliads, which 
here wanting. The whole intituled, Ait 
Logarithmica. 
he ſame was again publiſhed in 1628, by 
drian Ulacg (or Flack) with a Supplement 
Mr. Briggs directed) of the Chiliads before on 
ted ; that is, in all of 100 Chiliads, with 
Supernumerary. 
ut in ſhorter Numbers extended but to 
Places below that of the Integers, or Charade 
ſtick, And he ſubjoins alſo a Logarichmical 
non of Sines, Tangents, and Secants (for Degn 
and Minutes of the Quadrant) of as many Pla 

Mr. Briggs proceeded to calculate a Triga 
metrical Canon, Logarithmical, ſuited to that 
Abſolute Numbers to the Logarithms extend 
(as in that other) to 14 Places beſides the Cha 
cteriſtick. And having before calculated a 1; 
of Natural Sines, Tangents and Secants { 
Degrees and Centelms of Degrees) in Nuno: 
extending to 15 Places, he fitted thereunto a 
non of Logarithmical Sines, and Tangents (| 
cauſe thoſe of Secants might be ſpared ; ) n 
Treatiſe” prefixed concerning the Conſtrud 
thereof, with other things pertinent thereun 
—_— a further Treatiſe concerning the 
of ir. 
Bur dying before this laſt was finiſhed, ct 
reſt publiſhed, Mr. Henry Gellibrand ſupplied 
latter, and publiſhed the whole with the Tick 
Tri gonometria Britannica, in the Year 1633. 
which is ſubjoin d another Canon of Lagarit 
cal Sines, and Tangents, by Adrian Ulacy,' 
Degrees, Minutes and Tenth Seconds, exten 
(as his former did) to 10 Places beſides the 0 
racteriſtick; and Mr. Briggs 20 Chiliads for Log 
rithms of Abſolute Numbers. f 
So that the whole Doctrine of Logarithms 
by this Time ſufficiently perfected, with cone 
ent Canons or Tables fitted thereunto in # 
Numbers: Of which alſo Petrus Cragerus gi 
Account in the Preface to his Trigenomet , t 
Printed in the Year 1634, nid 
Logarithmical Tables, but in ſhort Numbers 
And the Table of Logarithms above-men 
(for 100 Chiliads of Abſolute Numbers, 24 
Sines and Tangents to Degrees and C* 10 
were the ſame Lear (1633) contracted, in 


leſſer Form and more manageable (but h 


Numbers, the former not extending 0 10 


* 


e 
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Num ces beſide the Characteriſtick, but the latter 
WE. | by Natb4e! Aue; with Directions for the 
or them ( in Trigonometry, Geometry, Aſtrono- 


Gegraphy, and Navigation) by Edmund Win- 


5 the mean time Benjamin Urſinus, did alſo 
bin Tables of Logarithms in the Year 1618; 
Claudius Batſchius about the ſame time, or 
n after. And again Benjamin Urfinus in the 
ir 1625, in his Trigonometria ; and Fohannes 
'lerus ailo in the Year 1624, in his Chilias Lo- 
*morum (which he applies alſo ro his Rudol- 
5e Tables, publiſhed in 1627 ; ) and Claudius 
p/chius about the ſame time, or ſoon after: And 


whether 
ent the 
Iculated 


Lear 16: 
from | 


Im 9o, pins Ludovicus Frobenius in the Year 1634, 
rary d perhaps ſome others.) | 
s, 31 ( ar all or moſt of them in ſtiort Numbers, and 


ſormable to the Lord Neper's firſt Deſign ; not 


unt of that Form which upon ſecond Thoughts he and 
zarichnghM;. 3/4275 agreed upon as moſt Eligible, and 
ting Eich hath ſince been received in common Pra- 
which 


ce. 

17 it Thus far Dr. Wallis : What follows is the eaſie 
d compendious Method of Mr. Edm, Halley, Sa- 
ian Profeſſor of Geometry in Oxon. for conſtru- 
ng Logarithms ; which was mentioned in the 
mer Volume. 

The Invention, ſaith that Excellent Geometer, of 
» Logarirhms, is juſtly eſteemed one of the molt 


28, by 
ement | 
efore on 
p with 


bur to en Diſcoveries in the Art of Numbers, and ac- 
hard inge y has had an Univerſal Reception and Ap- 
mical Me: And the great Geometricians of this Age 
or De re rot been wanting to cultivate this Subject, 
any PA all the Accuracy and Subtilty which a Mat- 
Tig of that Conſequence doth require; and they 


to that 
extend 
he Chat 


ve demonſtrated ſeveral very admirable Proper- 
s of theſe Artificial Numbers, which have ren- 
ed rheir Conſtruction much more facile, than by 


d a Id operoſe Methods, at firſt uled by rheir truly 
cams Moe Inventor, the Lord Neper, and our worthy 
1 Num oantry. Man Mr. Briggs. 

unto 2 Bur notwithſtanding all their Endeavours, I find 


ry few of thoſe, who make conſtant Uſe of Lo- 
richms ro have attained an Adequate Notion of 
em; to know how to make or examine them, or 
underſtand the Extent of the Uſe of them ; 
bntenting themſelves with the Tables of them, 
they find them, without daring to queſtion 


1ed, of Wm, or caring ro know how ro Re#ifie them, 
pplied Would they be found amiſs ; being 1 ſuppoſe un- 
my r the Apprehenſion of {ome great Difficulty 
1633- Wherein, 


For the ſake of ſuch, the following Tract is 
mincipally intended, but not without hopes how- 
er, to produce ſomething that may be acceptable 
the moſt knowing in theſe Matters. 

But firſt, it may be requiſite to premiſe a Defini- 
of I ogarithms, in order to render the enſuing 


agarit 
Ulacg, 
extend 
es the C 
s for Lo 


ichs ¶iſcourſe more clear; the rather becauſe the Old 
h come Numerorum proportionalium £qui-differentes co- 
o in e, ſeems too ſcanty to define them fully. 

ge They may much more properly be ſaid to be 
—_ i Rtionum exponentes : Wherein wa conſi- 


— er Ratio as a Quantitat ſui generis, beginning 
moer 


om the Ratio of Equality, or i to 1 =o ; being 
Wmative when the Ratio is Increaſing, as of U- 
to a greater Number, but Negative when De- 
Ang And theſe Rgtios we ſuppoſe to be mea- 
- the Number of Ratiuncule contained in 


as in a continual Scale of Proportions; infinire in 
Number between the two Terms of the Ratio; 
which infinire Number of mean Proportionals is to 


that infinire Number of the like equal Retiancule, 


between any other rwo Terms : : as the Logarithm 
of one Ratio, is to the Logarithm of the other: 
1 hus, if there be ſuppoſed between 1 and 10, an 
infinite Scale of mean Proportionals, whoſe Num- 
ber is-1 00000, Ge. in inſinitum; between 1, and 2, 
there ſhall be 30102, &c. of tuch Proportionals, 
and between 1 and 3, there will be 47712, Sc. of 
them; which Numbers therefore are theLogarithms 
of the Rationes of 1, to 10, 1, to 2, and 1, to 33 
and nor fo properly to be call d the Logarithms of 
10, 2 and 3. 

Bur if inſtead of ſuppoſing the Logarithmis com- 
poſed of a Number of equal Rætiunculie, propor- 
tional to each Ratio; we-ſhall take the Katio of 
Unity to any Number, ro conſiſt always of the 
ſame infinite Number of Ratiuneule ; their Mag- 
nitude in this Caſe, will be as their Number in the 
former. Wherefore, if berween Unity and any 
Number propoſed, there be taken an lafairy of 
mean Proportionals, the infinitely little Aug neut 
or Decrement of the firſt of thoſe means from 
Unity will be a Ratiuncula ; that is, the Momen- 
tum or Fluxion of the Ratio of Unity to the faid 
Number: And ſeeing that in theſe continual Pro- 


portionals all the Ratiuncule are equal; their 


Summ, or the whole Ratio, will be as the ſaid 


each Ratio, will be as the Fluxion thereof, Where- 
fore if the Root of any infinire Power be extract- 
ed out of any Number, the Differentiola of the 
ſaid Root from Unity, fhall be as the Logarichm 
of that Number. . 

So that Logarithms thus produced may be of as 
many Forms as you pleaſe, ro aſſume infinire In- 
dices of the Power whoſe Root you ſeek : As if 
the Index be ſuppoſed 100000, c. infinitely ; rhe 
Roots ſhall be the Logarithms invented by the 
Lord Nepair ; bur if the ſaid Index were 2302 585, 
Sc. Mr. Briggs's Logarithms would immediately 
be produced. And if you pleafe to ſtop at any 
Number of Figures, and nor to continue them on, 
it will ſuffice to aſſume an Index of a Figure or 
two more, than your intended Logarichm is to 
have; as Mr. Briggs did, who, to have his Loga- 
richms true to 14, places by continual Extraction 
of the Square Root, ar laſt came to have the Root 
of the 14073748835 5328th Power; but how o- 


Now tho' the Notion of an infinite Power, 
may ſeem very ſtrange ; and (to thoſe that know 
the Difficulry of the Extraction of the R dots of 
high Powers ) perhaps impracticable; yet by the 
help of that Admirable Invention of Sir Iſaac 
Newton, whereby he determines the Unie, or 
Numbers prefix d to the Members compoſing 
Powers (on which chiefly depends the DoCtrine 
of Series ) the Infinity of rhe Index contributes to 
render the Expreſſion mueh more eafie ; For if the 
infinite Power to be reſolved be pur ( after Sit Laas 


Newton's Method) = Of — L 
| 71 f tis. 
| k ne 
inſtead of 1 + — + 77 + 

mq+3 _ 


Now theſe Retinncule, are ſo to be underſtood; 


EL _—_——— 


Momentum is directly; that is, the Logarichm of 


roſe that Extraction was, will eaſily be judged 
by whoſo ſhall undertake to examine his Cc. 
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1—6 mi m. 6m 
1 — — 155 &c. 


3 


6 m 24 m 
( which is the Root when m is Finite) becomes 
8 1 1 1 1 
rr rr 
m 2 m JW 45 
1 < 
— , &c, *, being Infinite, and conſequently 
5m 
whatever is divided thereby vaniſhing. Hence it 
follows that Multiplied into q — 4 q* +4 7 
m 


— + 9 + + 4, Sc. is the Augment of the Firſt of 
our mean Proportionals between Unity and 174, 


and is therefore the Logarithm of the Ratio of 1, 


to 1 + q ; and whereas the Infinite Index m, may 

be raken ar pleaſure ; the ſeveral Scales of Loga- 
i | 

rithms to ſuch Indices will be as — ; 
mM © 

cally as the Indices. And if the Index be taken 

10000, c. as in the Caſe of Neper's Logarithms ; 

they will be ſimple 7 — 477 +34 47 + 

47 . + 7, &c. 

Again, if the Logarithm of a Decreaſing Ratio 

I 


— — 


I -m, 


or recipro- 


be ſought, the Infinite Root of 1— , or 


1 , , 
e ee Carew: Sunken con 
m 2M 3m 4m 


1 I | 8g | 
— 4 — — ff, &c. whence the Decrement of 


5 m 6 m 


the Firſt of our Infinite Number of Proportionals 
I 

will be — into q 1 7 F+7 +49 +397 
m 


IE. Se. which therefore will be as the Loga- 
rithm of the Ratio of Unity to 1 — 4. 

Bur if m, be put 10000, Cc. then the ſaid Lo- 
garithm will be q +3 +37 +59 1 
+ , Sc. Hence, the Terms of any Ratio be- 


ba 


ing a and b, q becomes , or the Difference divi- 
| a 
ded by the leſſer Term, when it's an Increaſing Ratio; 


b—-a 
or 


when tis Decreaſing, or as b to 4. 


Whence the Logarithm of the ſame Ratio may be 
doubly expreſſed ; for puting x, for the Difference 


Bur if the Ratio of 4 to b, be ſuppoſed i 
divided into two Parts, viz. into the Haris g 
to the Arithmetical Mean between the Term 
the Ratio of the ſaid Arithmetical Mean 1 
other Term ; then will the Summ of the Ly 
rithms of rhoſe two Rationes be the Logaritn, 


the Ratio of a to b; and lubſtituting N 
2 
33 b 
ſtead of — + —, the ſaid Arithmetical . 
2 2 
the Logarithms of thoſe Rationes will be by | 
foregoing Rule ; | 


I * x" * os x 

into + — + — + — + —& 

P. CT 38D 43* 58 
1 K* x? 


— — — 


—. Sc. and —into— — — + 


64 a BBK. 

* * 4 * 

— + — —- —,&c, the Summ wheredf J 
4 dP 6x7 

I SF - 2.x3 2.x5 2x7 
—int0—* + wn FL —*  & 
on 33 . 


be the Logarithm of the Ratio of 4 to b; whi 
Difference is x, and Summ x. And this 30 
converges twice as ſwift as rhe former, and the 
fore is more proper for the Practice of making 
Logarithms: Which if performed, is with th 
Expedition; that whereas x, the Difference, 
but the Hundredth-part of the Summ, the & 


14 
Step ſuffices to ſeven Places of the Log 
2 


rithm, and the ſecond Step to Twelve. But 
Briggs s firſt twenty Chiliads of Logarithms | 
ſuppoled to be made, as he hath very caref 
compured them, to fourteen Places; the firſt c 
above is capable to give the Logarithm of any! 
termediate Number, true to all the Places of tui 
Tables. 

After the ſame Manner may the Difference ofti 
ſaid to Logarithms be very fitly applied to fu 
the Log. of Prime Numbers, having the Logatidn 
of the two next Numbers above and below then 
For the Difference of the Ratio of a, to 5 4, ® 


| 


1 z | 
of — to b, is the Ratio of ab, to 20 and lil 
1 4 


| 7 
of that Ratio is that of x ab, to —, or of us 
2 
Geometrical Mean to the Arithmetical. And c 
ſequently the Logarithm thereof will be the lu 
Difference of the Logarithms of thoſe Rm 


* . 0! 
of the Terms 4 and l, ir will be cher — N — i. . 
wang, 7" dP x4 4 x 8 1 
| * * as 7 0D. — r 0 
11 ,. un, A 4x © 87 
36? 4b* 5b 6 Which is a Theorem of good Diſpatch to find the 
x * Xx? * x5 | | K | 
or Xn — + — — — + — - |Logarithm of —. 
. 545 % 2 


Bur the ſame is yet much more advantageouly 


performed, by a Rule derived from the buran 


— . — — — Y 
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7c God which in my Opinion, nothing better] 


5 2 
| For the Ratio of ab, to —, or 
tin of ab bb ; 
erms, 4 4 — + = » has the Difference of its Terms, 
20 . "is 4h 
the Log «6 PP 
dn — —- + — , or the Square of = — — = 
"+ 1 4 #7. P 

2 


which in the preſent Caſe of finding the Lo- 
ams of Prime Numbers, is always Unity: and 


de by | # 7 
ling the Summ of the Terms — + ab = y, 
d + 
E Logarithm of the Ratio of 4/ ab, to — + 
x | 2 
— Z HR I 
37 ot — will be found — in — + — + 
2 wy ff 
wheredf 1 122 
+ —- + ——, Ge. Which converges 
„ | 
&c. ry much faſter than any Theorem hitherto pub- 
hed for this Purpoſe, 9 
b - wh I | 
his gol Here note, that — is all along applied to adapt 
d the m 
— e Rules to all Sorts of Logarithms. If m be 
with w, Oc. it may be neglected, and you will 
erence, e Neper's Logarithms, as was hinted before; 
dhe Ur if you deſire Briggs Logarithms, which are 
generally received, you muſt divide your 
the Lox ries by 
s, 50929, 94945, 68401, 79914, 54684, 
"ms 42e, 75011, 01488, 62877, 29760, 33328: 
cacti, mukiply ir by the Reciprocal thereof, Viz, 
f . 42429, 44819, 03251, $2765, 11289, 18916, 


$0508, 22943, 97005, 80366, 65661, 14434. 


But to ſave ſo operoſe a Multiplication (which 
more than all the Reſt of the Work) its expe- 
ent to divide this Multiplicator by the Powers 
J. or y, continually; according to the Direction 
che Theorem ; Eſpecially where x is Small and 
teger, reſerving the proper Quotes to be added 


hm to as many Figures as you deſire, of which 
lethod I will give you a Specimen. 
If the Curioſity of any Gentleman, that has 
lure, would prompt him to undertake to do the 
oparihms of all Prime Numbers, under 100000 
d 25 or 30 Figures, I dare afſure him that the 
cllity of this Method will invite him thereto; 
or can any thing more eaſie be deſired! And to 
courage him, I here give the Logarithms of the 
irſt Prime Numbers under 20 to 60 Places, com- 
red by the accurate Penn of Mr. Abraham Sharp 
trom whole Induſtry and Capacity) the World 
ay expect in time grea# Performances, as they 
de communicated to me by our common Frtend 
f. Euclid Speidall, 
Vol. II. 
rageoul 
regourg 5 
Fo 


ether, when yon have produced your Loga- 2 K* 


N.|Log. * a 
o. 30 102, 99956, 63981, 19521, 27388, 947244 
49302, 67681, 89881, 46210, $5413, 10427 


— 


o. 477 12, 12547, 19662, 43729, 30279, 03255, 


7 1530, 92001, 28864, 19069, 58648, 29876 


2 


63619, 34835, 72396, 32396, 54065, 03635 


1.04139, 26351, 58225, 049075, 01999, 71243, 
192424, 17067, 02190, 46645, 39945, 96339 


1. 11394, 33523, 96836, 76920, 65951, 57942} 
32343, 08297, 29188, 38706, $2718, 01191 


1711. 23044, 89213, 78273, 92854, 01658,94328, 
33703, 00075, 67378, 42504, 63973, 80368 


19 t. 27875, 36009, 52828, 96153, 63334, 75756, 
92931, 79511, 29337, 39449, 73989, 06819. 

The next Prinie Number is 23, which I will 
rake for an Example of the foregoing Doctrine; 


and by the firſt Rules the Logarithm of the Ratio 
of 22 to 23, Will be found to be either 


I I I I 1 
ö 


22 968 31944 937024 25768160 
1 I I I Ix 


23 1058 36501 1119364 32181715 
As likewiſe chat of the Ratio of 23 to 24, by a 


like Proceſs. 
I I : 1 t t 
23 1058 36501 1119364 32181715 
1 I I I 


24 1152 41472 1327104 39813120 


And this is the Reſult of the Doctrine of Mers 
cator, as improved by the Learned Dr. Allis. 


24x 2x* 
Bur by the ſecond Theorem, viz. — + —- + 
WE * 


—— , Ce. The ſame Logarithms are obtained by 
$f 

fewer Steps; To wit, 

1 Wh... 2 


cn + — —— 1——— — 2 — os. Sc. 


45 273375 922640625 2615686171875 


” p 
47 311469 1146725935 3546361843241 
Ge. |; 


Which was invented and demonſtrated in the 


a Spaces, Analogous to the —_— 


0. 84 309, $0400, 14256, 83071, 22162, 58592, 


or = + == 441 — $-—==&c 


| I 
or p—— + —.— 1—— 74 mmm, Ge. | 


* 


The Uſe of the Table of Logarithms. 1 


by the Excellent Mr. James Gregory, in his Exer- 
citationes Geometricæ; and ſince further proſecu- 
ted by tie aforeſaid Mr. Speidall, in a late Trea- 
tile, in Engliſh, by him publiſhed on this Subject. 
Bur the Demonſtration, as I conceive, was never 
till now perfected, without the Conſideration of 
the Hyperbola, which in a Matter purely Arithme- 
tical, as this is, cannot ſo properly be applied. 
Bur what follows, I think 1 _ juſtly claim as 
my own, viz. That the Logarithm of the Rxtio 
of the Geometrical Mean to the Arithmetical, be- 


tween 22 and 24, or of V 528 to 23, will be 
found to be either, 
2 i 


2 como 


1058 1119364 388213334 
1 
— , Se. Or, + 
626487832248 1057 


| many Figures of the Loparithm as you defy 


3542796579 659676 558485263 1 


All theſe Series being to be multiplied * 
0. 4342944819, Sc. if | ap deſign to make th 
Logarithm of Briggs. But with great Adyany, 

with reſpect of the Work, the ſaid 434294461, 
Sc. is divided by 1057, and the Quotient theres 
again divided by three Times the Square of 10% 
and that Quotient again by + of that Square, uy 
that Quotient by + thereof, &e. till you have 


As for Example, the Logarithm of the Geomers, 
cal Mean between 22 and 24, is found by che lo 
garithms of 2, 3, and 11 to be 


1057) 43429, Cc. 

3 in 1117249) 41087, Ge. 

5 in 1117249) 12258, &c: 
in 1117249) 65832, &c. 
2 in 1117249) 42088, Cc. 


Summ 1.3617278360175928788677771122511 


— — — 


— 


re. 


— 


1. 3613169 61266906 1294610 
41087462810146814347315886;4 
| 12258521 54418182946c9, 
6583235 18437611; 

420882976; 

290 


- 
A —— 
» 25 


— 


2*%„ 
mm 


Mm 


Which is the Logarithm of 23, to 32 Places, 
and obtained by five Divifions only, with very 
ſmall Diviſors; all which is much leſs Work, 
than fimply multiplying the Series into the ſaid 
Multiplicator 43429, Cc. 


Before I paſs on to the Converſe of this Pro- 
blem, or to ſhew how to find the Number apper- 
raining ro a Logarithm aſſigned, it will be re- 
quiſite to advertiſe the Reader, that there is a 
{mall Miſtake in the aforeſaid Mr. James Grego- 
15s Vera Quadratura Circuli, and Hyperbole, pub- 
liſhed at Padua, Anno 1667, wherein he applies 
his Quadrature of the Hyperbela, to the making of 
the Logarithms: In p. 48. he gives the Computa- 
tion of the Lord Neper's Logarithm of 10, ro 25 
Places, and finds it 2302 58 509299404 5624013870, 
inſtead of 23 0258509299404 56840 17991; erring 
in the eighteenth Figure, as I was aſſured upon 
my own Examination of the Number I bere give 
you, and by Compariſon thereof, with the ſame 
wrought by another Hand, agreeing therewith to 
5 7 of the 60 Places. 


Being defirous to be ſatisfied how this Diffe- 
rence aroſe, I took no the ſmall Trouble of Exami- 
ing Mr. Gregory's Work; and at length found that 
in the Inſcribed Polygon of 512 Sides in the eigh- 
teenth Figure was a o, inſtead of 9, which being 
rectiſied, and the ſubſequent Work corrected 
therefrom, the Reſult did agree to a Unit with 
our Number. And this I propoſe not to cavil at 
an eaſie Miſtake in managing of ſo vaſt Numbers, 
eſpecially by a Hand that has ſo well deſerved of 
the Mathematical Sciences; but to ſhew the ex- 
act Co- incidence of two ſo very differing Me- 

thods to make Logarithme, which might otherwiſe 


= 


From the L ogarithm given to find what Ratio i 
expreſſes, is a Problem, that has not been ſo mud 
conſidered as the Former, but which is ſolved uit 
the like Eaſe, and Demonſtrated by a like Proc 
from the ſame general Theorem of Sir Iſaac M 
ton: For as the Logarithm of the Ratio of 1, u 


8 - 
1 + 4, was proved tobe 144 and td 
a 1 
the Ratio of 1, to 14, to be 1— 1 — : 80 tt 
Logarithm which we will from henceford 
call L, being given 1 + L will be equal i 
1 + qi ', in the one Cale; and 1 — L, wilt 
equal ro 1 — 71 iN in the other: Conſequent) 


1TILI“ will be equal to 1 + 4, and 1 I 
to 1 7; that is, according to Sir Iſaac N 


m m 
—L'+—-D+ 
2 6 


tons laid Rule, t+mL+ 


a 
_ Se. will be equal to 1 +4 


120 


m* 
— L. + 
24 

m* 


and i—nL + —- C* — 
2 


mm m 
— b + — [' - 
6 24 
— | | 
L, Oc. will be equal to 1 — : 1, be 
120 | 
any Infinite Index wharſoever ; which is a ful 
and general Propoſition from the Logarithm gie 
to find the Number, bg the Species of Logarith® 
what it will, 

But 


have been queſtioned. 


J 


The Uſe of the Table of Logarithms.. 


eper's Logarithm be given the Multi- 
m is laved (which Multiplication is 
er than reducing the other Species to 
es will be more ſimple, Viz. 


„ Ls 


| Sa Ls 
L+ — — — + a_ > , &c, This Se- 
2 6 24 120 


of ieh eſpecially in great Numbers converges ſo flow- 
lare, nat it were to be wiſhed to be contracted. 
u have g 


one Term of the Ratio, whereof L is the 
arichm, be given, the other Term will be had 
y by the ſame Rule : For if L were Neper's 
rithm of the Ratio of a the leſſer to b the 
ner Term; þ would be the Product of a into 

. 4" 
L+—- +—», Cc. = a +a L 1—— 

LU 

_—_ 4 „Sc. Bur if b were given, 4 would be 


588634 p 

94 6001 b L b L' 

43761; a! þ — þL + , Sc. Whence by 
882976 2 6 

5 help of che Chiliads, the Number appertain- 


to any Logarithm, will be exactly had io the 
moſt Extent of the Tables. If you ſeek the 


— — 


1225111 eng, next Logarichm, whether greater or leſſer, 
cal its Number 4, if leſſer, or V if greater; 
Ratio in the given L, and the Difference thereof from 
ſo mud ſaid neare t Logarithm you call J; it will fol- 


that the Logarithm L, anſwering to the Num- 


e 
r, will be either 4 into 6 
f | 

I 77 
+ ——, &c. or elſe b into 1— 1 + — — 


120 2 
1 ; 
+ — — ——, Sc. wherein as | is leſs, the 
24 120 
ries will converge the ſwifter. And if the firſt 
oo Logarithms be given to fourteen Places, 
ere is rarely occaſion for the three firſt Steps of 
is Series, to find. the Number to as many Places. 
tas for Vlacq's great Canon of 100000 Loga- 
thms, which is made but to ten Places; there is 
arce ever need for more than the firlt Step 4+ 40, 
a+mal, in one Caſe; or elſe (- 1, or b — 
b/ in the other, to have the Number true, to as 
any Figures as theſe Logarithms conſiſt of. 


1 1; future Induſtry ſnall ever produce Logarith- 
nick Tables ro many more Places than now we 
„-e the aforeſaid Theorems will be of more Uſe 


o deduce the correſpondent natural Numbers to 
i! the Places thereof, 


In order to make the firſt Chiliad to ſerve all 
Nes, I was deſirous to contract this Series, where- 
n all the Powers ot ! are preſent, into one; where- 
n each alternate Power might be wanting, bur 
ound-it neither ſo ſimple or uniform as the other 3 


for Numbers not exceeding fourteen Places, ſuch 
as are Mr Brigg's large Tables of Logarithms ; 
and therefore I recommend it to common Uſe. 


al bl 
It is chus; 4 + —, cr b — ——-, will be 
| — 17 7 


the Number anſwering to the Logarithm given: 
differing from the Truth by half the third Step of 
the former Series. But that which renders it yet 
more eligible, is that with equal Facility, it ſerves 
for Briggs, or any other ſort of Logarichms, with 
the only Variation of Writing, & inſtead of 1, 

g _ of bl 241 
that is 4 + , and b — ., Of ——, 
| —7 TT 


_ which are eaſily reſolved into Ana- 
77 
logies, Viz- 

As 43429, Cc. — 4: to 43429 :: fois 4 
to the Number ſought. Or, 
As 43429, Ce. +: to 43429 — :: ſo is b 
| ro the Number ſought. | F 
If more Steps of this Series be defired it will be 
found as follows. 


al T; 6 4 ls 

a — — - TEE , Se. As 
: 1 —/ 1— 21 

may eaſily be demonſtrated by working out the 
Diviſions in each Step, and collecting the Quotes, 
whoſe Summ will be found to agree with our for- 
mer Series. | 


Thus, I hope, I have cleared up the Doctrine 
of Logarithms, and ſhewn their Conſtruction and 
Uſe independent from the Hyperbola, whole Af- 
fections have hitherto been made Uſe of for this 
purpoſe ; though this be a Matter purely Arichme- 
rical, nor properly demonſtrable from the Princi- 
ples of Geometry; nor have I been obliged to 
have recourſe to the Method of Indiviſibles, or 
the Arithmetick of Inſinites; the whole being no 
other than an eaſie Corollary to Sir Iſaac Newton's 
General Theorem for forming Roors and Powers. 


How eafily and compendiouſly rithms may 
be made according to 2 Mabed of Mr Halley's, 
as alſo from the Quadrarure of the — the 
Reader may be fully ſarisfied from Mr. Hen. Sher- 
wins Introduction to his Excellent Mathematical 
Tables, Lond. 1705. where alſo is a Method for 
computing the Natural Sine, Tangent, or Secant 
of any Arch, immediately from having only the 
Lengch of the Arch given, 6. 


— 


Some further Uſes of the Logarithms not mentioned 


an Val. I. 


1. To find the Arithmetical Complement of a 


Suppoſe 2 .5065050 at the 

w_ — Left-hand & 

Its Compr. Arith. 7.49349410 write down 
under ir the 


Complement of each Figure ro 9, bur of the laſt 


Fer the firſt Step thereof is, I conceive, moſt com- 
odious for Practice, and with all exact enough 


* 


to 10. 
N. J. 


— 


The We of the T able of Logaruhms, 


indifferent thing, whether 3, the Index of the] being always rhe 
the Product. 


Root to be Extracted, be prefixed or nor, ſince 
chat alters nothing: For 3) 36. 82993854 (Quotes 
12. 2764618, the Logarithm of 189, the Cube- 
Root ſought. SEEDS 


Another Method to Raiſe any Power of a 
Decimal Frattion, 


Multiply the Arithmetick Complement of the 
Logarithm of the Fraction given by the Index ot 
the Power required, the Arithmerick Comple- 
ment of the Product is the Logarithm of the 
Power ſought : For inſtance the . 625 Power of 
oo 32 is found to be . 275879. ; 

a "Se 
- 0032 Logarithm 7. 5051590 
Arithmetick Complement 2. 4948500 
| Multiply by 625 
124742500 
49897000 
149691000 


8 Product 15592812500 


Its Arithmetick Complement 8.44071 $7508 


Note, Thar ſo many Cyphers muſt the Lo- 


garithm of .0275879 preceed the Fraction, as the 


Index of its Logarithm wants Units of 9, or 99, 
which in this Example is one, and in the next 15, 


fame Number with — 


Again, Let the 6. 25 Power of oo 
fought: The Logarithm of . 0032 (as befyp1 
is 7. 59251509, and its Arithmerick Compleny 
2. 4948500 * 6. 25= 15. 5928125, its Arithy 
rick Complement is $4. 4971875, Which anſws 
to ,00000, 00000, 00000, 25538, Which i 
6. 25 Power of .0032. 


To Extract any Root of a Decimal Frafion, 


[4 
Divide the Arithmetical Complement of thel, 
garithm of the Fracticn given, by the Index of 
Koot required, the Arichmetical Complemen; 
the Root ſought : For igllance, let the 625 Ri 
of .0275879 be required, irs Logarithm i 
4497188, and irs Arithmetical Complement 
1. 5592812 Divided by .625, the Quotien 
2. 49483 oo, and its Arithmetick Complemen 
7. 5051500 the Logarichm of +0032, which ist 
Root required, / 


Again, Let the 6. 25 Root of. ooo, «9 
o000c, 25538 be required, irs Logatithm is 
4071875, and its Arithmetick Complement is | 
5928125, Divided by 6. 25, the Quotient is 
4948500, and its Arithmetick Complemen 
5051500, the Logarithm of .0042 the Roa 
quired, . 


| TABLE 


latural and Artificial Sines, Tangents, and Secants, 
to every Degree and Minute of the 


QUADRANT, 


ie Radius of the Artificial being 10,0000000, and 
of the Natural 10,000,000. 


„„ N Natural and 


89 DEGREE Ss. 


2 
2 o DEGREES. 
N Sine, | Co- Sine. | Tangent. | Co-Tang. _ Secant, | C Co-Seount 
0 o | 10000008 0 Infinir 10000000 Ina. 
I 2909 | 97599999 2909 | 343774667 10000000. 343774607 
3 5818 | 9999998 5818 | 171887319 10000002 [171887344 
3 8727 | 9999996 8727 [114591530 I0000004, . 11459157, 
4 11636 9999993 11636 | 85943630 10000007 | 85943689 
5 14544 9999989 | 14544 | 68754887 10000011 | 68754960 
6 | 17453 | 9999939. 17453 | 57295721 looooo16 | 57295809 
7 20362 | 9999979 20362 | 49110600, 10000021 | 491 10702 
8 23271 | 9999973 23271 | 42971757 10c00027 | 4297 1893 
9 26180 | 9999966 ; 26180 | 38197099 10000034 | 38197230 
10 f © 29089 | 9999938"| 2958934377371 10000042 | 34377516 
11 31998 | 9999949 31998 | 31252137 4 10000095 | 31252297 
12 | 34906 | 9999939_ 2384907 | 28647773. 10000061 | 28647948 
13 37815 | 9999928 37816 | 26444088 10000072 | 26444269 
14 40724 | 9999917 49725 | 24555198 Iloo00083 | 24555402 
15 43633 |} 9999905 43633 | 22918166 Iooocogy | 2291838; 
16 46542 | 9999892 46542 | 21485762 loo | 2148599; 
17 49451 | 9999878 49451 | 20221872 10000122 | 20222122 
18 52360 | 9999863 52360 619098419 _10000137 | 19098680 
19 55268 | 9999847 55269 | 18093200 10000153 | 1 8093496 
20 58177 | 9999831 _ $8178 | 17188540 10000170 | 17188831 
21 61086. 12 755 61087, 16370019 tooo0187 | 16370323 
22 63995 | 9999795 63996 | 15625908 10000205 | 15626228 
23 66904 | 9999776 | 66905 | 14946502 10000224 | 14946837 
24 69813 | 9999756 69814. 14323710. 10000244 |_14324061 
25 72721 | 9999736 72723 | 13759745 10000265 | 13751108 
26 75630 | 9999714 75632 | 13221851 Icooo286 | 13222229 
27 78539 | 9999692 78541 1 18782134 10000308 | 12732526 
128 81448 | 9999668 81450 | 12277396 10000331 | 12277803 
| 29 84357 | 9999644 84360 | 11854018 10000355 | 11854440 | 
30 87265 999 619 8 - $7269 | 41 58965. . L0000380 _11459391 
31 56 174 0 * 4 NS 50178 \ ent a f | 10000406 11089636 
32 225 ;) » 955 13 2 127 2648 ! {19000433 | $0743114 
33 95992 x 9999 1 155996 | 94 10000461 10417574 
34 98900 9999511 98905 * 10690 "10000489 10111185 
35101809 9999482 101814 98217943 10000518 | 98223033 
36 | 194718 | 9999452 | [._194724 | 95489475_ 1500348 | 95494711 
37 | 107627 | 9999g21 | [10/633 | 92908487 | +| 10800579 | 92913869 |1 
38 130532 | 9999389 -. | 410542 | 90463336 10000611 | 904688753 
39 | 113444 | 9999356 113451 | 88143572 10000644 | 88149244 
2 116353 | 99993223 116361 OT. 10000677 | 22 
11 I F * O \If to0007IT | 53549470 
2 5 48529 9 8982154 2885 47 55 Carl | 10000746 $1853150 
[43] 125079 9 9 9 f ee 58 | 59048430 | 10000782 | 79949684 
44 127987 | 9999181 127998 10000819 | 78132742 
45 | 130896 | 9999143 130907 | 76390009 10000857 | 76396554 
46 | 133805 | 9999104 133817 | 74729165 10000896 | 74735856 
47 | 136713 | 9999065 136726 | 73138991 10000935 | 73145927 
r _139635 | 71615070 10000979 |_71622053 
49 142530 | 9998984 : 142545 | 70153346 10001016 | 70160474 
| 5o | 145439 | 99998942 145454 | 68750087 10001058 | 68757360 
-$4-4-.--1438348 | 9998899 -..þ 148364 67401854 | 1000tior | 67409272 
52 | 151256 | 99938855 151273 | 66105473 10001145 | 66113036 
53 | 154165 | 9998811 154183 | 64858008 roooti8g | 64865716 
_34 [_157073 | 9998766 | __157093 | 63656741 10001234 | 63664595 
55 | 159982 | 9998720 160002 | 62499154 10001280 | 62507153 
56 | 162890 | 9998673 162912 | 61382905 ro001327 | 61391959 
57 165799 | 9998625 165821 | 60305820 10001375 | 60314110 
58 | 168707 | 9998576 168731 | 59265872 10001424 | 5927439 
59 | 171616 | 9998527 171641 | 58261174 10001473 | 38269750 
60 | 174524 | 9998477 _174551 [37289962 10001523 | 5 7298639 
IN. Co-Fine.] N Sine. N. Co-Tang] N. Tangent. Is. Co-Secant.| N. Seren 


— 


—— — — — 


— 


— 
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Artificial Sines, Tangents and Secants, 3 
o DEGREES. | 
L. Sine. I. Ce-Sine. Sine, | L. Tangent, J. Co-Tang. L. Secant. 4. Co- Secant.. 
1 10.0000000 o | Infinir, 109.0060&do | , Infinir. 60 
— — N — —4— 
64637261 | 9.9999999 | | £-4637261 | 13.3362739 | | 19.0000000 13.3362739 | 59 
6.1641561 | 9-9999999 6.764756 | 13.2352438 |. | 10.0000001 | 13.2352439 | 58 
6.9498473 | 9-9999998 | 69408475 | 13-2591525 10.000000L | 14.0591527 | 57 
7.665786 | 9.9999997 | | 7-0657863 | 12.9342137 10,0000003 | 12.9342140 | 56 
1.1626960 | 9.999999 | | 7-1626964 | 13.8373036 | | 10.0000c05 | 12.83730409 | 55 
72418771 9.999 9 7.2418778 13.7581222 | 10.0000007 12.181229 54 
4.3085239 9.999999 7. 3088248 116911752 19.0000009 | 12.6911761 | 53 
1.3668157 | 99999988 7.3668169 |12.6331831 10 0000012 | 12.6331843 | 52 
74179681 | 9.999998 7.4179696 | 12.5820304 10,0000015 18.582319 51 
74637235 [9.999998 7.463773 11.536277 | | 10.0000018 | 12.5362745 | 70 
1.5051181 9.999997 7.5951203 612.4948797 | 10.0000022 | 12.4948319 | 49 
75429965 9:9999974 | 7.542991 J_12:4570909 | | 10-0000026 | 12.4570935 | 45 
757766849 9999969 7.5776715 114.4223285 10,0000031 | 12.4223316 | 47 
7.6098 530 | 9:9999964 7.6098566 Þ 12.3901434 10,0000036 | 12.3901470 | 46 
7.6398160 | 9.9999959 7.6398201 | 12.3601799 10,0000041T | I12.3601840 | 45 
1.6674445 | 99999953 7.C678492 | 13.3321508 | | 10.0000047 | 12.3321555 | 44 
1.6941733 | 9:9999947 7.6941786 12.3958214 | 10,0000053 | 12.3058267 | 43 
| 7.7189966 9.9999940 7.7190026 12.2809974 to. ooooo6 12. 2810034 42 
77424775 | 9-9999934 7.7424841 | 12.2575159 10,9000066 | 12.2575225 | 4 
1.7647537 | 9 9999927 7.7647616 | 12.2352390 10,0000073 |-13.2352463 | 40 
1.1859427 | 99999949 | | 7-7850508 | 12-2140492 | | 10,0000081 1 39 
7. 8061458 9.999991 7. 8061547 | 12.1938453 | | 10.0000089 | 14.938342 | 38 
7.8254597 | 9.999990J 7.8254664:| 12.1745396 | | 10.0000097 | 12.1745493 | 37 
1.8439338 | 9 9999894 | | 7-38439444 | 12-1569556 10,0000106 _13-t 560662 | | 36 
1.8616623 | 9.9999885 7.3616738'f 12.1333262 19,0000115: | 12.13$3377 | 35 
17.8786953 | 9.9999876 7.8787077 | 12 1212923 10,co0col24 | 12.1213047 | 34 
1.38950854 | 9.9999866 7.8950988 | 12.1049012 |. | 10,0000134 | 12. 1049146 33 
79108993 [9.999856 2 * 120891062 : | 10,0000144 12.089117 | 32 
7.9261190 | 9.9999845 1212. 112.0738656 ; | 10.0000155 12 07388 to 31 
79406419 | 9.999983 5 | | 7-9408584 | 42.0591416 |. | 10.0000165 | 13.0591581 þ 39 | 
i | 7.9550819 | 9.9999823 | 7.95598 12.449004 |, | 10. 0000177 12.449181 29 
4 7. 9688698 9.999991 2 79688886 12 031111410 0οõ—˙,88 14.311302 28 
317.9822334 [9,9999800 7.982254 12. 177466 |, | 10.0000200 | 120177666 27 
7.9951980 9.9999788 7.9952r92 | 12.0047808 |! | 10.0000212 1.00480 20 26 
518.0077867 [9.999977 8.078092 [11.99 21908 |: 10. 0000225 | 11.9922133 [25 
6 | 8.0200207 | 9.9999762 8.c200445 | 11-9799535 |. | 100000238 | 11.9799793 þ 24 | 
7 | 89319195 | 9.99997483 $.0319446 | 11.9680554 |. | 10.0000252 | 11 11.968080J | 23 
8 | 8.0435009 | 99999735 | | $.0435274 f 11.9564726 |; 10. 00265 | 11.956499 122 
9 | 8.0547814 | 9.9999721 $.0548094 J 11.9451906 10,0000279 | 11.9452186 | 21 
0 | $.0657763 | 9.9999706 8 0658057 | 11.9341943 | 10,0000294 | I1.9342237 | 29 
| | 8.0964997 99999691 $.0765306 | 11,.9234694 |. 10,0000309 | 11.9235003 9 
2 | 8.0869646 | '9.9999676 | | 8.9869970 4. 11.9130030 |; j 12:0009324 j_11.9130354.4 15 
3 | 8,0971832 | 9.9999660 | | 8,0972172- 119027828 [ 10,0000340 | 11.9028168 þ 17 
418.1071669 99999644 8. 107 2025 | 11:3927975 |. | 10,0000356 f 11.8928331 þ 16 
5 | 8.1169262 9.9999628 $.1169634 } 11.38830366 | 10. 0000372 [11.8830738 Þ r5 
6 8.12647 109.9999611 8.126 5099 111.8734901 | | 10.0000389 118735290 14 
7 8.1358104 | 9.9999594 8.13 58510 | 11,8641490 |* | 10,0000406 111.8641896 [13 
— 8.144932 92292297 8.14499 56 [ 11.835440. 23 11.8550468 612 
9 | $-1539075 | 9.9999559; $.1539316 | 11,8460484 to. ooo | 11.8460 525 611 
508.1626808 9.999954 8.1627267 11.837733 | 10.0000459+f 11,8373192 [10 
1 | 8.1912804 | 9.9999522 8.171322 | 11,8286718 |, | 10.0000478.] 11.8287196 | 9 
2 | 81797129 | 9.9999503'| | $.1997626 | 11.8202374 |' | 10. 000049FY] 118202871 8 
3 8.1879848 | 99999484 8.1880364 { 11,811963S |, | to ,o000516-} 11.8i20152 |. 7 
4 8.196 1020 | 9.9999464, 8.196 1536 114.8038444. 19.0000536*} 11.803898 þ 6 
5 | $2040703 | 9.9999444/| | 8. 2041359 Tr | 10. 000556 11,7959297 F 5 
6 | 8.2112949 | 9.9999424; 8.2119526 } 11,7880474 10. 0000576 | 11.9881051 | 4 
7 | 6.219581 [9.999940 8.219840 11,7803592 |, | 10.0000597 | 11.7804189 E 
8 82271335 9,9999386 4.227191 F 167728047 || | 10,.0000618 111.7728665 | 2 
37 | $.2345568 | 9:9999360! $.2346258 17658999 | 10,0000640\J 11.96534432 | 1 
bo | 8-2418553 | 9:999933% | | 8.2419215} 1167580985 |; | 10.0000662 ['11.75381447 | © 
—I|_L. Co-Sive, | L. Se. | L. Co-Taip: | L. TOE. IL. CosSecant | 7. Scan. NM 
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4 Vo A T ABLE of Natural and 
1 PE CRKT 

M N. Sine. N. Co-Sine. N Tangent | N. Co-Tang. N. Secant. N. Co-Secar, 
© [_174524 | 9998477 174551 | 57289962 10001 523 | 57298689] 

1 | 177432 | 9998426 177460 | 56350590 10001574 | 56359462 
2 | 180341 | 9998374 180370 | 55441517 10001626 | 55459534 

3 | 183249 | 9998321 183280 | 54561300 10001679 | 54570463 
4 | 186158 | 9998267 186190 | 53708587 10001733 | 53717896 
5 | 189066 | 9998212 189100 | 52882109 10001788 | 5289156, 
6 | 191974 | 9998157 __192010 | 52080673 «1000 1843 | 52090272 
71 194883 | 9998101 194920 | 51303157 10001899 | 51312902 
8 | 197791 | 9998044 197830 | 59548506 10091956 | 59558396 
9 | 200699 | 9997986 200740 | 49815726 10002014 | 49825762 
10 | 203608 | 9997927 203650 | 49103881 10002073 | 49114062 
11 | 206516 | 9997867 206560 | 48412084 10002133 | 48422411 
12 |_ 209424 |_9997806_ 209470 | 47739501 10002194 | 47749974 
13 | 212332 | 9997745 212380 | 47085343 10002255 | 47095961 
14 | 215241 | 9997683 215291 | 46448862 10002317 | 46459625 
15 | 218149 | 9997620 218201 | 45829351 10002380 | 4584026 | 
16 | 221057 | 9997556 211111 | 45226141 10002444 | 45237195 
17 | 223965 | 999749! 224021 | 44638596 10002509 | 44649795 
18 | 226873 | 9997425 226932 | 44066113 10002575 | 44977458 
19 229781 | 9997359 229842 | 43508122 | 10002641 | 43519612 || 
20 | 232690 | 9997292 232752 | 42964077 10002708 | 42975713 
21 | 235598 | 9997224 235663 | 42433464 40002776 | 42445245 
22 | 238506 | 9997155 238574 | 41915790 10002845 41927717 
23 | 241414 | 9997085 241484 | 41410588 10002915 | 41422660 
24 | 244322 | 9997014 244395 | 42917412 10002986 | 40929629 
"25 247230 | 9996943 247395 | 49435837 10003058 | 40448201 | x 
26 | 250138 | 9996871 250216 | 39965460 10003130 | 39977969 
27 | 253046 | 9996798 253127 | 395095895 10003203 | 39518549 
28 | 255954 | 9996724 256038 | 39056771 10003277 | 39069571 | z 
29 | 258862 | 9996649 258948 | 38617738 10003352 | 38630683 | j 
30 | 261769 | 9996573_ _261859 | 38188459 10003428 | 38201550 
31 | 264677 | 9996496 264770 | 37768613 10003505 | 35781849 |1 
32 | 217585 | 9996419 267681 | 37357892 | To003582 | 37371273 | i 
33 | 270493 | 9996341 270592 | 36956001 1l0003660 | 36969528 | 1 
34 | 273401 | 9996262 273503 36562659 10003739 | 36576332 
35 | 276309 | 9996182 276414 | 36177596 10003819 | 36191414 | 1 
36 | 279216 | 9996101 279325 | 35800553 10003900 | 35814517 | 1 
37 282124 9996019 282236 | 35431282 10003982 35445391 | ! 
38 | 285032 | 9995936 | 285148 35069546 10004065 | 35083800 | 1 
39 | 287940 | 9995853 288059 | 34715115 10004148 | 34729515 | il 
49 | 290847 | 9995769 290970 | 34367771 10004232 | 343823162 
41 293755 9995684 293882 | 34027303 10004317 | 34941994 | lf 
42 | 296662 | 9995598 | 4296793 33693509 10004403 | -33708345 | 
[43 | 299570 | 9995511 299705 33366194 10004490 | 33331167 | 1! 
44 | 392478 | 9995424 ; 302616 | 33045173 10004578 | 33060300 | | 
45 | 395385 | 9995336 303528 | 32730264 10004667 | 32745536 |!) 
42 308293 | 9995247 . 308439 | 32421295 | 10004756 | 32436713 | 
47 | 311200 | 9995157 ; 311351 | 32118099 | 10004846 | 32133663 | ! 
48 |_314108 | 9995066 314263 | 31820516 10004937 | 31836225 | ! 
"49 | 317015 | 9994974 317174 31528392 - 10005029 | 31544246 l 
50 | 319922 | 9994881 320086 | 31241577 10005122 | 31257577 | " 
51 | 322830 | 9994788 322998 30959928 10005215 | 30976074 | } 
52 | 325737 | 9994694 | 325910 | 30683307 | 10005309 | 30699598 | * 
' 53 | 328644 | 9994599 IJ | 328822 | 30411580 10005405 | 30428017 | ! 
4 32152 | 9994503 | . | 331734 | 30144619 j_10005501 | 30161201 
55 | 334459 | 9994406 | 334646 | 29832299 10005598 | 29899026 | 5 
55 | 337366 | 9994308 337558 | 29624499 10005696 | 29641373 | 
57 | 340273 | 9994209 340471 | 29371106 - | 10005795 | 29388124 q 
58 | 343181 | 9994109 343353 | 29122005 156942912910 
59 | 346088 9994009 346295 | 28877089 10005994 | 28894395 | | 
60 | 348995 | 9993908 [ae 28636253 10006095 — 

N Co-Sine.| N. Sine. IN. Co-Tang N. E IN. Co-Secant,) N. Secant. M 


33 Dt 


ng. | L. Tan ent, 
; N R E 18 


Artificial Sines, Tangents and Secants, 5 
N Ws 0 SW - i DEGR E E 
IF. TL c= | T. Tangent. L. Ce- Tang. L. Secant. | L. L 

| 92418553 99999328 8.2419215 | Ll 117580283  19,00p0661 117581447 | 6o 
$.2490332 | 9-9999316 8.2491015 117508985 10. _—— 11,7509658 bg 
$.2360943 | 9-9999294 | | 8.2561649 | 11:743835t | | 10.0000706 11743957 | 58 
$.2630424. | 9-999927 1 8.2631153 | 11473638347 || +0.0000729 | 11,7369576 7 
$.2698510 | 9.9999247 $.2699563 | 11,73090437 | | 19-00007537 | 1173018906 | {56 
$2766136 | 9-9999224 $.2766912 | 1147233988 | | 10,0000776 | 11,7233864 | 155 | 
$.2432434 |_9-9999299 $.2833234 | 1171667406 | 19,0000890 1_11.7167566 [ 
82697734 | 9.9999175 | | 8.2898559 | 11,7101441 ||| 19.0000825 11,7102266 17 
$.2962067 | 9.9999150 | | 8-2962917 | 11,7037083 || 10.0000850 | 11,7037933 [2 
$,302 5460 | 9.9999125 1258477 111.6973665 [ t. 08751697454 51 
6. 3087941 9.9999 100 8.308884 211.6911138 ' | 10.0000900 | 11,691205y 30 
$.3149536 | 9:9999074 | | $.3150462 | 11.6849538 | 10,0000926 | 116850464 4 | 
6.321269 | 9.9999047 | [83211221 | i1.6788779 |] 10.000953 | 11.6789731 43 
$.3270163 | 99998021 8.3271143 | 116728857 10. 0000979 | 11.6729837 | 47 
$.3329243 | 9.9998994 8.3339249 | 11,6669751 10.0001006 | 11,6670757 | 46 
$.3387529 | 9-9998966 8.3388 563 11.6611437 [ 10.0001034 | 11.,6612471 | 45 
8.344594 3 9.9998939 8.34461 05 1 16553895 ;| 10,0001061 I 1,65 $4957 44 
$.3501805 | 9.9998911 8.3502895 | 11.6497105 | | 10.000t089 | 11.6498195 | 43 
$.3557835 | 9-9998882 | | 8-35538953 | 11-6441047 |'| 10.000t115 | 11:6442165 | 42 
Lage | 92590037 $.3614297 | 11.6385703 | 10.0001 147 | 11 6386850 | 41 | 
8.3667769 | 99998824 8.3668945 | 11.6331055 ||| 10.0001176 | 11-6332231 | 40 
$.3721710 | 9.9998794 8.3722915 | 11.6277085 |, | 10.c0001206 | 1 1.6278290 | 39 
$.31774988 | 9.9998764 $.3776223 | 11.6223777 || 19.0001236 | 11.622 5012 [+38 
93827620 | 9.99987 34 $.3828886 | 11.6171114 10.000266 | 11.6172380 [37 
$.3879622 | 9.9998703 8.3880918 | 11.6119082 || _19-0001297 | 11.6120378 | 36. 
$.3931008 | 9.9998672 83932336 | 11. 11.6067664 | 10,0001328 | 11.6068992 | 35 
8.3981793 | 99993641 8.3983152 | 11.6016848 |! | 10.0001359 | 11.6018207 | 34 
$.4031990 | 9.9998609 8.4033381 | 11-3966619 || | 10,.0001391 | 11.5968010 ['33 
8.4081614 | 9:9998577 $.4083037 | 11.5916963 | | 10.0001423 [117.5918386] 32 

[8413067 9.9998 544 84132132 | 11-3867868 | | 10.0001456 11-5869324 | 31 
8.4179190 | 99998512 | | 84130679 115819321 10.0001488 1.38208 10 30 
$.4227168 | 9.9998478 | 8.4223690 | 11.5771310 10,0001522 | 11.53772832 |. 29 
$.4274621 | 9:9998445 8.4276176 11.572384. 0001335 11.5725379 [28 
84321561 9.999841 8.432313] 11.5676850 10. 0001389 | 11.5678439 | 27 
$.4367999 | 99998376 8.4369622 | 11.5630378 | | 10.0001624 | 11.5632001 26- 
$.4413949 | 99998342 $.4415603 | 11.5584397 10. 0001638 | 11.5586056 | 25 

| 8.4459409 | 99998306 | | 8.44611c3 | 11.5538897 | | 10.0001594 [1.3491 | 24 
$.4504402 | 9.9998271 8.4596131 | 11.5493869 | | 19.9001729 | 11.5495598 | 23 
$.4543934 | 9-9993235 8 4550699 | 11.5449301 10,.0001765 | 11.5451066 | 22 | 
$.4593013 | 9:-9999199 8.4594814 | 11.5405186 10.0001801 | 11.5406987 | 21 | 
$.4636649 | 9.9998162 8.4638486 | 11.5361514 10. 0001838 111.5363351 | 20 
8 4679850 | 9.9998125 8.4681725 | 11.5318275 10,0001875 |] 11.5320150 | 19 
$.4722626  9.9998088 $.4724538 11.5275462 10.0001912 | 11.5277374 | 18 
$.4764984 | 9.9998050 8.4766933 | 11.5233067 10.0001950 | 11.5235016 | 17 
$.4806932 | 9.9998012 8.4808920 | 11.5191080 o. o 1980 | 11.5193068 | 16 
$.4848479 | 99997974 $.4350505 | 11.5149495 10,0002026 | 11.5151521 | 15 
8.4889632 | 99997935 8.4891696 | 11.5108304 10,0002065 | t1.5110368 | 14 
$.4930398 | 9.9997396 $.4932502 | 11.567498 10,0002104 t. 5069602 | 13 
8. 4970784. | 9.9997856 8 4972928 11.302272 10. 0002144 141.3029216 12 
8. 5010798. 9.999781) $.5012982 | | 11.4987018 10,0002183 | 11.4989202 1 
8.50 50447 | 9-9997776 8.50 52672 [114947329 10. 002224] 11.494973 | 10 
8.5089736 | 9-9997736 8,5092001 | 11.4997999 10,.0002264 | 11,4910264 } 9 
8.3128673 | 9-9997695 $.5130978 | 11.4869022 10.0002305 | 11.4871327 18 
8.5167264 |] 9-9997653 $.5169610.| 11.4830387 10.0602347 | 11.4832736 | 7. 
8.5205514 | 9.9997612 8.52079 11.492098 10 0002388 [114794486 | 6 
8.5 243430 | 9.9997570 g. 5245860 114754140 10.000 24300 11.4756570 | 5 
8.32$1017 | 9.9997 527 2 5283490, | 114716310 10.0002473 |. 11.4718983 }]' 4 
8.5318281 | 9.999744 $. 53320797, | 11,4679203 to. 002516 11.4681fIg} 3 ; 
8,3355228 | 9.9997441 8.5357787 | 11,4642213 | | 10.002559 | 114644772 2 
$.53391863 | 9.9997398 8.5394466 | 11 4605534 10,06002602 | 11 4608137 "<1 
8, 8.5428192 | 9.9997354 8.5430838 | 11.4569162 10.0002646 | 11.4571$08;]- © 
* Cn L. Sine L. Ce-Iang. L. Co-Secant. | L. Secant. TK 


ow 


. . 


94230 Ie ed 22. — , 4 , 


A TAI of Natural and 


6 
1 — 2 DEGREES. So 
M } + N. Sine, N. Co-Sine N. Tangent 2 Co- Tang. N. Fecant. N. Co-Secant (© Ty 
0-4, 348995 9993908 + 349208 28636253 | 10006095 | 28653708 T 
* 1 | i 351902 | 9993806 | 352120 | 28399397 10006197 | 28416997 % 
' 2. |! 354809 | 9993793 333033 | 28166422 10006300 | 28184168 8.x 
| 3. |! 357716 | 9993599 | 357945 | 27937233 10006404 | 27955125 8.5 
4] . 9993495 | 360858 | 27711740 10006509 | 27729777 
f 2 363530 9993390 363771 27409053 10906615 | 27508035 8.5 
4 <J4 355437. | 9993224 1 FER LEES $9996721 | 27289814 | 
: 7.1: 369344 | 9993177 | | 369596 | 27056557 10006828 | 27075030 
8 | 372251 | 9993069 |: 372509 | 26844994 10006936 | 26863603 : 
9. 375158 |, 9992960 |: 375427 | 26636690 10007045 | 26655455 5 
10378065 99 1851 1 378335 | 26431600 10007155 | 26450510 
380971 | 9992740 381248 | 26229638 10007266 [26248694 
288878 9992629. . 384161 | 26030736 | 10007377 | 26049937 ; 
| 386785 9992517 :|' 387074 | 25834823 10007489 | 25854169 7.5 
389691 | 9992404 | 1 389988 | 25641832 10007602 | 25661324 8.5 
392598 | 9992290 '| 392901 | 25451700 10007716 | 25471337 8.5 
| ' 395595 | 9992175 395814 | 25264361 10007831 | 25284144 8.5 
„ 393411 | 9992060 398728 | 25079757 10007947 | 25999685 8.6 
| 401318 9991944 401641 | 24897826 | 10008063 | 24917900 o | $6 
| ' 494224 | 9991927 '| 404555 | 24718512 tooo8180 | 24738731 | i | 5.6 
|| | 427131 | 9991709 497469 | 24541758 10008298 | 24562123 o | 8.6 
| 410037 | 9991590 410383 24367509 10008417 | 24388020 1 | 8.6] 
| 412944 | 9991440 413296 | 24195714 10008537] 24216370 » | 8.6 
415850 | 9991349 - |: 416210 | 24026320 10008658 | 24047121 38.6 
ae | |; 429024 | 23839277 JocoB780 | 23880224 | WW, | 5.5 
421663 | 9991106 422038 | 23694537 10008992 | 23715630 5 | 8.62 
424569 | 9990983 | 424952 | 23332052 10009025 | 23553290 6 | 8.62 
427475 | 9999859 427866 | 23771777 | 10009149 | 23393161 a | 8.63 
430382 | 9999734 430781 | 23213666 | | 10009274 | 23235196 8 | 8.63 
433288 | 9990608 | 433695 | 23957677 ; | 10009400 | 23079351 o| 8.23 
436+94 | 9999482 | 436609 | 22903765 | | 10009527 | 22925586 o | 8.65 
439100 | 9999355 | 439524 | 22751992 i | 10009655 | 22773857 1 | 8.64 
.442006 3558 442438 22602015 | | 10009783 | 22624126 2 | 8.64 
444912 | 9990998 | 445353 | 22454096 10009912 | 22476352 3 | 8.64 
447818 | 9989968 448268 | 22308097 19910042 | 22330499 ba | 8.6 
450724 1 451182 | 22163980 10010173 | 22186528 * 
45363 [978970 454097 | 22021710 10010305 | 22044403 4 
.456536 | 9989573 457012 | 21881251 10010438 | 21904090 b7 | 5. 
459442 | 99389440 459927 | 21742569 10010571 | 21765553 | 1s | 2./ 
462347 | 9999306 462842 | 21605630 10010705 | 21628759 39 | 5. 
465253 | 9989471 465757 | 21470401 10010840 | 21493676 & | 8.66 
468159 | 9989035 458673 | 21336851 10010976 | 21360272 \1 | $,69 
42 471064 9988898 | 471588 | 21204949 10011113 | 21228515 12 | 8. 
43 | 473979 | 9989761 ' 4745093 | 21074664 10011251 | 21098375 4 | 8.67 
44 | 476876 | 99388623 477419 | 20945965 10011390 | 20969824 8. 
45 | 479781 | 9988484 480334 | 20818828 | 10911530 | 20842830 ; 
46 | 482687 | 99383344 . 483250 | 20693220 10011670 | 20717368 : 
4g7-| 485592 | 9988203 | 486166 | 20569115 | 10011811 | 205934% $.68 
e | | 1oor1953 | 20479925 3.68 
49 | 491403 | 9937918 | 491997 | 20325307 | | 10012095 | 20349892 
30 494308 9987775 ; 494913 | 20295553 I0012240 | 20230284 69 
311 497214 |, 9987631 | | 497829 | 20087199 10012385 } 20112075 8.69 
5001199987486 1 300746 | 19970219 | | 10012530 | 19995241 8.69 
503024 9987349 | | $03662 | 19854591 | 10012676 | 19879755 
505929 | 9987193. . 566578 | 19740291 10012823 | 1976564 [| 
508835 | 9987045 _ 309495 19627296 10012971 | 19652754 
511740 9986897 | _$12411 | 19515584 10013120 | 19541187 
$14645 | 9986748 | | 515328 | 19405133 10013270 | 19439882 
$17550 9986598 318244 | 19295922 10013420 19321816 
520455 | 9986447 521161 | 19187930 ' | 10013571 | 19213970 
. 523360 9986295 | [ 324078 19061132 1 10013723 | 19197323 [ 
15 N: Co-Sine N Cin IN. Co-Tang.] N. Tangent. N. Co-Secant. I N. Seca. 1 
—— 282 DE ZBW. 
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ä — — — 


| * Sine, 


55428192 


5464215 
8.54999 48 
8.553386 
9.557336 
8.505404 
8.539994 
8.56743 10 
$.5708357 
$.5742139 
$.577 5660 
$.5808923 
[83641933 
8.5874694 
8.5907 209 
$.5939493 
$.5971517 
$.6003317 
$.6034886 
$.6066226 
8.6097 341 
8.6128235 
86158910 
$.6189369 
$.6219616 
$.6249653 
$.6279484 
$.6309111 
8.6338537 
$.2367764 
$.6396796_ 


Artificial Sines, Tangents, and Secants. 


2 DEGREES. 


1 
8.6914379 


8.6425634 | 
8.64 54232 
8.6482742 
8.6511016 
$.6539107 
6.6567017 
5.6394745 
8.622303 
$.6649684 
8.6676893 
$.6703932 
8.67 30804 


8.67575 10 
3.67640 52 
3.68 10433 
86836654 
$.6862718 
8.6888625 


_ — — 


L. Co-Sine 


9.9997399 
9.9997265 
9-9997220 
9.9997174 
9.9997128 


222272 


9.99970 36 
9.9 996989 
9.9996942 
9.9996894 
9.9996846 


9.9996798 


9.9996749 
9.999670 
9.99966 50 
9.9996601 
9.9996550 


9.9995 50 


9.9996449 
9.9996398 
9.9996346 
9.9996264 
9.9996242 


99996189 


9.9996136 
9.9996082 
9.9996028 
9.9995974 
9.999599 


| 9:9995865 


9.9995809 
9.9995753 
9.9995697 
9.9995641 
9.9995584 


_9-99935%7 


9-9993469 
9.9995411 
9.9995353 
99995295 
99995236 


9.999517 


9.9995116 
9:9995056 
9.9994996 
9.999493 
9.9994374 
9.9994812 


8.69399 80 
8.696 5431 


8.69907 34 
8. 7015889 


$.7040899 


8.706 5766 
$.7090490 
$.7115075 
$.7139520 
8.7163829 
8.718002 
L. Co- Sine. 


9.99947 50 
9.9994688 
9.994625 
9.9994 562 
9.9994498 
99994435 


7 


99997354 


2-9994370 
9.9994306 
9.999424¹ 
9.999476 
9.999411 


9.994044 


1. Sine. 


— 


— * 


L. Tangent. | I. Co-Tang. IL. 8 ecant. L. Co-Secant, 
8.5430838 114579162 10.002646 11.432188 
8.346690 | 11.4533091 | | 109.0002691 | 111.4535782 
8.5502683 114497317 10,0002735 | 11.4500052 | 
8.5538166 | 11.4461834 10.0002780 | 11.4464614 |? 
8.5573362 | 11.4426638 10.0002826 | 11.4429464 | 
8.3608276 | 11.4391724 10.0002872 | 11.4394596 | 
8.5642912 | 11 11.435788 10 0.0002918 11.4360006 | 
8.567795 | 114322725 | | 10.0002964 | 11.4325690 
8.5711368 | 11.4288632 10,0003011 | 11.4291643 
8.5745197 [114254803 10.0003058 1142357861 
8.5778766 | 11.4321234 10.0003106 | 11.4224340 
8,5812097 | 11.4187923 | | 10.0003154 | 114191077 
$. 8.5845136 | 11.41 54864 | | 10.0003202 | 11.4158067 
8.3879945 | 11.4122055 10,0003251 1141253066 
8.5910509 | 11.4689491 10,0003300 | '11.4992791 
8.5942832 | 11.4057168 10. 0003350 | 11.4060517 
8.53974917 | 11.4025083 10,0003399 | 11.4028493 
8.6006767 | 11.3993233 10,0003450 | 11.3996693 
8.6038386 | 11.3961614 10,0053500 } 11.3965114 
8.6069777 | 11.3939223 10.0003551 f 11.3933774 
$.6100943 | 11.3899957 10.0003602 {| 11.3502659 
8.6131889 | 11.3868111 10,0003654 } 11.3871765 
$.6162616 |} 11.38373$4 10.0003706 11.384090 
8.6193127 | 11.3806873 10,0023758 | 11.3$10631 
$.6223427 | 11:3776573 | | 16.0po3811 | 11.3780384 
8.6253518 | 11.3746482 | | 10.0003864 | 11.3750347 
8.6283402 | 11.3716598 10. 0003918 11. 3720516 
8.6313083 | 11.3696917 10.0003972 |11.3690889 
8.6342563 | 11.3657437 10.0004026 | 11.3661463 
8.6371845 | 11.3628155 10. 0004181 | 11.3632236 
8.6400931 | 11.3599959 10,0004135 | 11.3603204 
8.6429825 | 11.3570175 10.0004191 | 11.3574 366 
8.64 58528 | 11.3541472 10,0004247 | 11.3545718 
$.6487044 | 11.3512956 10.004303 | 11.3517258 
8.6515375 | 11.3484625 10.0004359 | 11.4488984 
8.6543522 | 11.3456478 10.0004416 | 11.3460893 | 
8.6571490' | 11.3428510 10,0004473 | 11 11.3432983 | 
8.6599279 | 11.3400721 10.0004530 | 11.3405252 | 
$.6625891 | 11.3373109 10,0004 589 | 11.3377697 ; 
8.6654331 | 11.3345669 10. 0004647 | 11.3350316 | 
8.6681 598 I 1.3318402 | 10.0004705 11.3323107 
8.6708697 [111.3291303 10. 04764 | 11.3296a68 | 
8.673 5628 11.3264372 o. ooo 24 I 3269196 
8.6762393 | 11.3237607 | | 10.0004B8, | 11 324249 
8.6788996 I 1.321 1004 10.0004944 I1.321 5948 
8.68 15437 11.3184563 10,0005004, 111.3189567 
8.6841719 | 11.3158281 10,0005065 | 11.3163346 
$8.6865844 | 11.3132156 10,0005126 | 11.3137 282 | 
$.6893813/ _11.3106187 10,0005188 | 11.3111375' 
8.6919629 | 11.3080371 {| | 10.0005250 | 11.30385621 
8.6945292 | 11.3054708 10,0005312 | 11.3060019! 
$.6990806 | 11.3029194 10.0005375 | 11.3034569! 
8.6996173 | 11.3003928 10.0005438 11. 30066 
8.70 21390 | 11.2978610 10.0005 55 [11.299471 
8.08465 | 11.2953535) 10. 0005565 | 11.291901 
e 112928603 [1.5630 112934234 
8. 7096185 11.203815 10.000 5694 11.290910 
8. 7120834 | 11. 2899166 10. 0005759 111.2884925 
8.714345 | 11.2854655, 10.0005824 111.2960480 
8. 7169719 11.838381 10,0005890 11.283671 
8.219398 11.290602 10.0005956 11. 2871998 0 
L. — | 


£+Co-Ta L. Tangente. | L. Co-Sroant. 


3 


A T ABLE of Natural and 


LAS Ia * - © IY - 


86 DE 


2323 


* 
7 — 7 


reren — 


8 
| 3 DEGREtS * 

N N. Sine, N. Co-Sine. N. Tangent] N. Co-Iang. N. Secant, | N. Co-Secan 
© |_523360 | 9986295 _$24078 | 19081137 10013723 | 19107323 |7 
1 | 526264 | 9986142 | $26995 | 18975523 10013876 | 19001854 
2 529169 | 9985989 - $29912 | 18871068 10014030 18897545 
3 | $32074 | 9985835 5332829 | 19767754 10014185 | 18794376 
" 4 334979998 5680 535746 | 18665562 10014341 | 18692330 
5 | 537883 | 9985524 538663 | 18564473 10014498 | 18591389 

|__'s |_549788 | 9985367 541581 | 18464471 | 10914655 | 18491530 
7 | $43693 | 9985209 $44498 | 18365537 10014813 | 18392742 
8546597 | 9985050 $47416 | 18267654 10014972 | 18295005 
9 | 549502 | 9984891 559333 | 18170807 | 10015132 | 1819830; 
10 | 552406 | 9984731 533251 | 18074977 10015293 | 18102619 
it | 5553t1 | 9984570 356169 | 17980150 10015455 | 18007937 
12 | 558215 | 9984408. 559087 | 17886310. 10015617 | 17914243 | | 
13 | $61119 | 9984245 362005 | 17793442 10015780 | 17821520 
14 | 564024 | 9984081 $64923 | 17791529 Il co15944 | 17729753 
151 566928 | 9983916  $67841 | 17610559 10016109 | 17638928 
16 | 569832 | 9983751 570759 | 17520516 10016275 | 17549030 
| r7 | 572736 | 9983585 573678 | 17431385 19016442 | 17460046 
18 | 575640 | 9983418 576596 | 17343155 1001661% 17371960 | y 
578544 | 99383250 $79515 | 17255809 12016778 | 17284761 
581448 | 9983081 5382434 | 17169337 10016947 | 17198434 | 
584352 | 9982911 585352 | 17983724 10017117 | 17112966 |: 
587256 | 9982741 588271 | 16998957 10017288 | 17028346 
590160 | 9982570 $91190 | 16915025 10017460 | 16944559 
_$93064 | 9982398 _594109 | 16831915 10017633 | 16861594 
595967 | 9932225 $97029 | 16749614 10017807 | 16779439 
3988719982051 599948 | 16668112 10017981 | 16698082 
601775 | 9981876 602867 | 16587396 10018156 | 16617512 
604678 | 9981701 605787 | 16507455 10018332 | 16537717 
607582 | 9981525 608706 | 16428279 10018509 | 16458686 | jt 
610485 | 9981348 611626 | 16349856 10018687 | 16380408 | p 
613389 | 9931170 614546 | 16272174 10018866 | 16302873 | 1 
" 616292 [9980991 617466 | 16195225 10019046 | 16226069 | 1 
1 619196 | 9980811 620386 | 16118998 10019226 | 16149987 | 1 
622099 | 9980630 623306 | 16043482 10019407 | 16074617 | u 
| | 625002 | 9980449 626226 | 15968667 10019589 | 15999948 | 1 
5279 [_9980267 | _629147 | 15394545 10019772 | 15925971 | 
630808 | 9980084 632067 | 15821104 10019956 | 15852676 | 
633711 | 99799co 634988 | 15748337 10020141 | 15780054 | 1! 
- 636614 | 99379715 637908 | 15676233 10020326 | 15708096 | 21 
| © 639517 '| 9979529 640829 | 15604784 10020512 | 156367932 
642420 | 9979343 643750 | 15533981 10020699 | 15566135 | 1) 
| 42.| _645323_|_9979156 646671 | 15463814 10020887 | 15496114 |! 
43 648226 | 9978968 649592 | 15394276 10021076 | 15426721 | 1! 
| 651129 | 9978779 652513 | 15325358 10021266 15357949 | 16 
'5.1 654031 | 9978589 | 655435 | 15257052 10021457 | 15289788 | |) 
656934 | 9978398 658356 | 15189349 10021649 | 15222231 | 4 
659836 | 9978206 661278 | 15122242 1 10021841 | 151552790 | 
682739 | 9978014 642. | 15955723 10022034 | 15088896 | 1: 
| 665641 | 9977821 667121 | 14989784 10022228 | 15023103 | ' 
' 668544 | 9977627 670043 | 14924417 10022423 | 14957882 | !* 
| 671446 | 9977432 672965 | 14859615 10022619 | 14893226 | ? 
'1 6743489977236 675887 | 14795372 10022816 | 14329128 6 
| 677251 | 9977939 678809 | 14731679 10023013 | 14765530 | 
34 680153; 9996842 681732 | 14668529 | 10023211 | 14702576 
755 | 683055 | 9976644 684654 | 14605916 10023410 | 14640109 | ) 
586 1685957 | 9976445 687577 | 14543833 10023610 | 14578171 | i 
55 688859 | 9976245 690499 | 14482273 10023811 | 14516767 | 3 
58 691761 | 9976044 693422 | 14421230 10024013 | 14455859 ] 
59 6946639975842 696345 | 14360696 10024216 | 1439547" | _ 
60 697365 9975640 _ 699268 _14300666 10024419 | 14335787 
'| Nr. Co-Sine.| N. Sine. IN. Co-Tang, 8 Nee Ne Seco 
E S. | 


oO oO @uu aw A ww ow - Oo ww GO <2 On A ww — © WD © nw £ 


a — 7 


Artificial Sines, Tangents, and Secants. 


—_— 


3 DEGREES. 


* 


' 


L. Sine. I. Co-Sine/ | L. Tangent. | L. Co-Tang. | 
87188002 -9:9994044 | | 8.7193958 11.280642 
97212040 | 9.9993978 8.7218063 | 11.2781937 
$.7233946 | 9-9993911 8.7242035 | 11.2757965 
$.7259721 | 9.9993844 8.7265877 | 11.2734123 
$.7283366 | 9.9993776 8.7289589 | 11.2710411 
$.7306882 | 9.9993708 8.7313174 | 11.2686826 
8.7339272 | 9-9993640 | | 3.7336631 | 112663369 
$.7353535 | 9-9993972 $.7359964*| 11.2640036 
$.7376675 | 9-9993503 8.7383172 | 11.2616828 
8.7399691 | 9-9993433 8.7406259 | 11.2593742 
$.7422586 | 9.9993364 8.7429222"|] 11.25970778 
97445360 | 9-9993293 8.7452067 | 11.2547933 
$.7468015 | 9:9993223 | | 8.7474792 | 11:2525208 
$.7490553 | 9-9993152 8.7497400 | 11.2502600 
$.7512973 | 9:-999308v1 8.7519892 | 11.2480108 
8.7535278 | 9.9993009 8.7 342269.| 11.2457731 
9.757469 | 9-9992938 8.7564531 | 112435469 
$.7579546 | 9.9992865 8.7586681 | 11.2413319 | 
$.7601512 | 9.9992793_ 8.7608719 | 'l 1.2391232 
$.7623366 |} 9.9992720 8.7630647 | 11.2369353 
8.7645111 | 9.9992646 8.7652465 | 11.2347535 
$.7666747 | 9.9992572 8.7674175 | 11.2325825 | 
$.7688275 | 9.9992498 8.7695777 | 11.2394222 
$.7709697 | 9.99924 24 8.7717274 | 11.2282726 | 
87731014 9.999234 8.7738665 11.2261333 
8.9752226 | 9.9992274 8.7759952 | 11.2246048 
8.7773334 | 9-9992198 8.7781136 | 11.2218864 | 
$.7794340 | 9.9992122 | | $.7802218 | 11.2197782 
8.7815244 | 9.9992046 8 7823199 111.2176801 
8.7836048 | 9.9991969 8.7844079 | 11.2155921 
8.7856753 | 9-9991892 _$.7864861 | 11.2135139 

r | 8.7877359 | 9.99918t5 | | 87885544 | 11.2114456 
8.78 97867 | 9.9991737 8.7906130 | 11.2093870 
3 | 8.7918278 | 9.9991659 8.7926620 11.2073380 
8.7938 594 | 9.9991580 8.7947014 |þ 11.2052986 
5 | 8.7958814 | 9.9991 501 879673134 112032687 
6 8$.7978941 9.9991422 8.7987519 111.2012481 
7 8.798974 9.9991342 8. 8007632 | 11.1992368 
916.8018915 119.9991262 8.8027653 | 11.1972347 
9 | $.8038764 | 9.9991182 8.8047583 | 11.1952417 
o | 88058523 | 9.9991101 8.8067422 | 11.193257$ 
118.8078192 | 9.9991020 8.8087172 | 11.1912828 
2 | 8.8097772 | 9.9990938 8.8106834 11.1893166, 
3 | 8.8117264 | 9.9990856 8.8126407 | 11.1$73593 
4 | 8.81 36668 | 9.9990774 8.8145894 | 11.1854106 
518.8155985 | 9.9990601 8.8165294 | 11.1834706 
6 | $.8175217 | 9.999@608 $.8184608 | 11.1$15392 
7 | 8.8194363 | 9.9990525 8.8203838 | 11.1796162 
888.8213425 | 9.9990441 8.8222984 | 11.1777016 
9 | $.8232404 | 9.9990357 8.8242046 | 11.1757954 
0 | 8.8251299 | 9.9990273 8.8261026 | 11.1738974 | 
| | $.8250112 | 9.9990188 8.8279924 "| 11.1720076 |' 
2 | 8.8288844 | 9.9990103 8.8298741 | 11.1701259 
38.830495 | 9.9990017 8.3317478 | 11.1682522 
4 _8.8326066 9.9989931 8.3336134 11.1663866 
5 | $.8344557 | 9.9989845 8.8354712 11.1645288 
6 | 8.8362969 | 9.9989758 8.83732141-|] 11.1626789 
718.8381304 | 9.9989671 8.3391633'] 11.160$367 
3 | 8.8399561 | 99989584 | | 8.8409977 | 11.1590923 | 
9 | 8.8417741 | 9.9999496 $.8428245 111571755 
2 | 88435845 | 9.9989408 | | 8.8446437 | 11.1553563 | 
L. Co Tine, L. Sine, L. Co-Tang. . L. Tangent. [ 


2 Secant. 
10. 0005956 


1 2 Co- ccant. 


— ün2—: 


11. 2811993 


10,.0006012 
10,0006089 
10,0006156 
10,.0006224 
10,0006292 
10,0006360 


10.0006428 
10,00064 97 
10.0006567 
10,0006636 
10.000670 


10.006777 


10. 0006848 
10. 0006919 
10.006991 
10.007060 
195.0007135 


10.0007 207 


10.0007 280 
10.0007 354 
10,0007428 
I 0.0007 502 
110.0007576 
10.007651 


10.00 6 


10,0007 802 
1. 00007878 


10.0097954 
10. 008031 


100008108 


10,0008185 
10,0008263 
10,0008341 
10,0008420 
10,0008499 
10,0008578 


10,0008658 
10. 0008738 
o. ooo88 18 
10. 00889 
10. 008980 


1 — 


11.278796 
11. 2764054 
11. 2740279 


112716634 
11.2493118 


111.2669728 
11.2646465 


11.2623325 


11. 2600309 


11.257744 


11.2554640 
112531985 


11.2509447 
11.2487027 
112464723 
11.244253 
11. 2420454 


11.2393488 


11.2376634 
11.2354389 
11.2333253 
11.2311723 
11.1290303 
111.2268986 


112247774 
11.2226666 


11.32205660 
11.2184756 
11,2163952 


112143242 


10. 0009144 
10. 0009226 
o. ooo9 309 
100009392 
10. 009475 


10,0009559 


10,0009643 
10,00097 217 
10. 0009812 
10.009897 
10,0009983 


10,0010069 


19,0010155 
10.0010242 
10. 0010329 
10.00 10416 
100010504 
10. ooo 592 


IL. Co- Secant. 


»„— 


1 


11.212264 
112102133 
112081722 
11. 2061406 
11. 2041186 


11. 2021059 


11.200026 
11.198085 
1119612386 
1 7941477 


11.1921 808 


t1.1902228 


11.1882736 
11.1863332 
11.18$44015 
11.18247833 


11.1$05637 
11.178657 


11.1767596 | 


11.1948701 


11.1729888 | 
11.1711156 | 


11.1692 595 


11.123924 


111655413 
11.163701 
11.161869 
˖ 1. 1600439 
111582259 


11.136435 


L. Secant. 


ls 


3s DEGREES. 


1 


— 


—— 


A TABLE of Natural and 


10 
4 DEGREES. 
MI N. Sine, N. Co-Sine. | * Iangent. N. Co-Tang. N. Secant, |N. Co- Secan, 
* 5 697565 [927554 — 22.9. _143092666 10024419 | 1433558 
I 700466 | 9975437 702191 14241134 10024623 | 14270200 |} 
2 | 103368 | 9975233 705115 14182092 10024828 1421730, | 
3 | 706270 | 9975028 708038 | 14123536 | 10025034 | 141583, 
4 | 709171 | 9974822 | 710961 | 14965459 10025241 | 1410096) 
5 | 712073 | 9974615| | 713885. | 14907856 10025449 | 1494359 |; 
| 6 | 714974 9974407 | 716809 | 13959719. 10035658 13986514 a 
7 || 717876 | 9974199 | 719733 | 13894045 10025868 |- 1392998; 
8 | 720777 | 9973999 | 722657 | 13537627 10026078 | 13873913 |, 
| o | 723678 | 9973780 725381 | 13782060 10026289 | 13818291 |; 
10 | 726580 9973569 | 728505 13726738 10026501 | 13763115 |, 
111 729491 | 9973357 731439 | 13671856 10026714 | 13708379 |, 
12 732382 | 9973144 | 734354 |_ 13617409 10026925 | 13654077 
13 735283 | 9972931 | 737279 | 13563391 10027143 | 1365020 | 
738184 | 9972717 749203 | 13599799 | 10027358 | 13546758 
741085 9972522 | 743128 | 13456625 10027574 | 13493731 |; 
; 2743986 | 9972286 © 746253 | 13403867 10027791 | 13441118 
746887 | 9972069 | | 748979 | 13351518 10028009 | 13388914 
749787 [9971 9971851 | 55 7519041299724 10028228 13337116 
752688 - 9971632 734829 13248031 10028448 13285719 
755589 9971413 | | 757755 | 13196883 10028668 | 13234716 
' 758489 | 9971193 F_ | þ 760680 | 14146127 | 10028889 ,] 13184166 
; 761390 | 9979972 i | 763606 | 11095757 10029111 | 13133882 
! 764290 | 9970750 | : || 766532 | 14045769 100629334 | 13084040 
24 ſj 767199 | 9979327 J. 75478422645 Dre 
' 270091 | 9970303 | | 772384 | 13946924 | | 10029783 | 12985486 |; 
f 772991 | 9970079 | . 7753101 | 14898058 i 10030009 12926763 
7758919969834 778237 | 12849557 10030236 | 12888410 
|! 778791 | 9959628 \|; 9281164 | 13801417 | 10030464 | 12840415 
|* 781691 | 9969491 | 784090 —— ä 10030693 | 12792779 |j 
:30-[;_784591 | 9969173 J. 787917 | 12706205 10030922 | 12745495 
„„ 5 1 — — _ 
27757491 9968944 | 789944 | 12659125 | 10031152 | 126p8560 
|: 799391 | 9968745 | '| 792871 12390 10031383 | 12651971 |1 
38 | 793290 | 9968485 | 795798 b 565997 10031615 | 12605724 |1 
24 796190 |, 9968254 | | 798726 12519942 '| 10031848 | 12559815 |! 
7990 | 9968022 |} 801653 | 12474221 10232081 | 12514240 |! 
801989 2267789 | 804581 12428831 10032315 | 12468995 |! 
737 | 804889. | 7967535 380759 | 12383768 10032550 | 12424078 [U 
'3B-|; 807788 | 9967320 | '|. 810437 339028 10032786 | 123794%4 |! 
| 840687 595708811 813365 12294608 10033023 | '12335210 | 1 
-| 813537 | 9966849 | + 816293 [12230506 10033261 | 12291252 |! 
8164869966612 879221 | 12206716 10033500 | 12247608 | 1 
; 819385 | 9966374 | | ' | 822150 | 12163236 19033740 | 12294274 ||| 
J 7 822: 822284 | 9966135 IVY: ; 825078. | 11120062 10033980 | 12161246 | !f 
41 825183 9965895 ; | 828005 12097192 10034221 | 12118522 || 
828082 9965655 | | $30936 | 12034622 10034463 | 12076098 | || 
2830981 þ 9965414 833865 | 11992349 | ; | 10034706 | 12033970 | 
7-| 833880, |, 9963172 | - ||! 836794 | 11950370 ' |: 10034950 || 1199277 
8362778 E 839723 11908682 10035195 | -x#1950595 |! 
| | 83 839677. | 9964685 | 11 842653 11867282 | 10035441 | 11909349 |! 
$42576, 996444 wt i 845583 | 11826167 | |, 10035687 | 11868370 | !! 
2255 | P7atn II | 848512 11785333 10035934 | 11827663 | } 
845372 63948 . 851442 | 11744779 r6036182 | 11987214 | 
; 851271, þ 9963791 ' |' 854372 þ 11764500 10036431 | 11747141 | ! 
. _ 854169 \ 9963453 | { || 857302 þ 1 1664495 10036681 | 11707282 | 
857067 þ 9963204 | - || 860233 | 21624761 10936932 | 11667693 | | 
| 859966 |þ 9962954 IJ. $63163 þ 11585294 | 10037184 | 11628372 | 4 
8628649962703 | 866094 11546093 10037436 [115893166 
265762 9962452 38659 511552134 10037689 | 11550523 | ? 
868660 þ 9962200 | : | $71956 | 11468474 | r0037943 | 11511990 | 
_B71557 1 9951947. . 974887 11430052 | 10038198 | 11473713 |_* 
N Co-Sine. t 2 Spne. | — Co-T. IN. Co-Secant.] N. Secant. 1 


N. Ten ent. 
1 NS Fe R : 1 


- Mans. 


* E Mr 


228 


N 


— O \©D Qc© wa * Www HS —- 


I S GO 


3 Artificial Sines, Tangents and — 
ee ? — , 1 I 
L. Sine. ö 2 C:She 'E b. E G R E E 3, — . 
| . "Tongan, L. Co-Tang.. T7 - 1 
8822841 2.28948 8, 8446437 11.155356 — 1 2 ny N i 
48453874 | 9:5989319 | | 8.346 p —— ele $1 1:1564155/ [60] 
$.8471827 | 9.9989230 ee 11.153446 | 100010681 N 
3.848977 | 99989141 5 11.1517403 | | 10.0010770 | 11.1 54612659 
38507512 4 245 3 111499434 10.0 16639 15 4528173 58 
8.9525245 9.9988962 * 461 111481539 10. oc 81 ; 1510293 57 
8.542905 | 9.9988871 3 1 462547 N 30 
$.8560493 | 9.99887 80 N. 24034 111.1445966 10.011129 #7 4755; 55! 
| 8. Eee N 
8.578010 571713 | 111425287 10. 
48555457 258235 | | 85009039 1445247 . 
. 8.8612833 9.9988 | 9 | 11.1393141., I 99 952 
9.9988 5086 8.862 Li 0 00114%½ | 11,140 
18.863013 - 4327111373673 10. 404543 51, 
N 88647376 HE. 4257271 711.1358275 aN bo — — 30 
TT 9055 11.134994 1309901 |. 
48545348 | 9. Rent ut 10.6011679 | 49 
48887836 . 0 [1 1323683 | | 10.60 17% ee [ 45. 
$.8698680 9.99880 11 11 1305489 10.90 33455 47 
1 88710638 | 0011865 | t1.1318 
6 $.38715646 9.993 4 3 It. 1289362 10 313354 46 
| 7947 | | 88727699 9011959] 11,13c 
0732546 8 a 10.0 3013204} 45 
9932346 | 9939701 | | Sara 174277 eee ee 
; 4.87661 RN o. dol Aan 4541] 43 
0 12 770 | ents, 7 111221513 2 155 2 rs 1 
118.8799493 9 9987 8795286 | 11.1204714 WP 33550} 41 
71 888120 . * , © 012433 11. 12 g 
+ | 8.881606 © 4 22 11:11879978 10.6 F- ' 17146 40 
3 1572787 ee ls 1348432 111171306 2 11.1200 507 f 
| | $.8849030 99987181 4.538 18 1234 11 oy 
a 3.88654 18 . 861850 11.1138150 10.448130 0 An, 4167419 
3888774 | 9.9986986 5 6873334 | Atte 10d 716 "101.11 59969 if 
6 [38914209 9.9936888 OS 115-5080 7. 1 
8.89 14209 [9.998679 : 19 | 111088881 I 18257 
598679 | | 3.892 10,0013114 | v4.4 
918.8930331 | 9.998 ds py 11.1072580 7 1.4 TO1993 
9986691 $ 8943660 | 1' 10.00 13210 | 111.408 
o | 8.3946 943660 | 11.1056349 4085791 
2256277 — 88959842 12. 11424232428 . l 
. 98578418 23386454 8577943 1:1, II. Ie | 15 2 43252 . 
e e e | 11 again 1 120128275 
18.900168 25586555 "493 . 10. oot 3798 | q 
618. 9041685 9. 9 99 9039366 | 11 096013 0 * 11 0989332 
9985988 8.90556 4 | 10.0013916 11.0 
7 8.9057 3 11 * — 5097 11 0944303 10.001 141 — 
8 5 552,1. 11.5928338 — Eno 
9 | 8.9988535 | 9-9 9087190 11.1281 l 
985682 8.91028 100014216 | It. 
o | 8.9104039 9.9985 9102853 | 11.0897147 | | 1 1 727 
579 8.911846 0.00 14318 11. 
118.9119487 460110881540 þ 1.911455 
2 | 8.91 295 712558727 89134012 | 11.086 88 10. 40 14421 11.825961 
9134881 9:9985372 | [8 59 10.014523 11. 
35165554 E. 89164952 | 11 983504 N 12882112 
6 | 89189734 ein 52575“ iq J | 
46 | 8.9195911 | 9.998495 g 04 75 | 11.0804325 1 | 10.00145 34496 16 
(7 | 8.92 3 9210957 | 11.07890 14942 11.08 19266 
1 * d "6h 9.9984848 99226186 | 11 23 10.0 15547 | £1,0804089 13 ; 
| 924112 "03,626 85246487 — as 10.015238 | 
9.236089 . 89256487 | 11.0743513 2 47 73755 [= 
8.9300678 1. 152473. 0698448 | 10581 | ys: 9 
8.931439 | 9.99840 7 q4o A 11.0683529 + my N. 5 11.0714134/ 58 
$.9330150 | 9.998 099 | | $-9331349 | 110668660, 3 111.0699522]. 7 
J 99983990 | | 8.9346160 | 11.06 10.9015901 | 11.0684301155-<1 
9344811 9.998 88 222 53840 | 10.0016 — a. 
89359422 5 , 8.9370929 [| 11.0639071 , q , 040 | 11.0669830 .5 | 
25373580) | 9.99836% yep | 11,0624350 | 2 15 
8. | 9390321 | 1 4 11.0640 5 $44 
online e e e | | icon e 
e doen] ee 
— Cine. GL. Cor Tang. - the Tangent. LES gg 1055 _11.0397049 — 0 
y 85-Þ + „ . Fecant. M 
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5 DEGREES, 


4 E of Natural and 


= 


1 M N. Sine. N. Co-Sine. | N. Tangent N. Co-Tang. N. Secant. V Co-Secan od 
i 1 2:| 871557 9961947 ' 894887 11430052 10038198 — 
il | 1 | 874455 | 9961693 877818 | 11391885 10038454 | 114335691 — 
„ 2 8772329961438 880749 | 11353979 10038711 | 11397922 |, 
| 3 880251 | 9961182 883681 | 11316304 10038969 | 11360402 
10 94 883148 | 9960926 886612 | 11278885 10039228 | 11323129 |, 
5 | 886046 | 9960669 889544 | 11241712 | 10039487 |] 11286191 |; 
* 888943 2250411 892476 | 11204780 10039747 | 11249316 
7 | 891840 | 996c152 895408 [11168689 10040008 | 11212970 
'8 | 894738 | 9959892 898341 | 11131635 10040270 | 11176462 
9 | 897635 9959631 901273 | 11095416 100409533 | 11140389 
Ho 900532 | 9959369 904206 | 11059431 10040797 | 11104549 
111 903429 9959107 907138 | 11023676 10041061 | 11068940 . 
12 906326 2258844 910071 10988150 10041326 \_11933560 | 8.954 
13 | 909223 9958580 913004 | 10952850 10041592 | 10998406 
14 | 912119 | 9958315 915938 | 1c917775 10041859 [10963476 
15 | 915016 | 9958049 918871 | 10882921 10042127 | 10928768 
161 917913 | 9957782 921804 | 10848288 10042396 | 10894281 
17.] 920809 | 9957515 924738 | 10813872 10042666 | 10860011 |, | 
18 923706. 9957247 927672 1059673 | 10042937 10825957 $ 962 
19 926602 | 9956978 930606 | 10745687 10043208 | 1079211 
20 | 929499 | 9956708 933540 | 10711913 10043480 | 19758488 |, gy. 
21 | 932395 | 9956437 936474 | 10678348 10043753 | 19725070 |, 
22 | 935291 | 9956165 939409 | 10644992 10044927 10691850 
| 23 | 938187 | 9955892 942344 | 10611841 10044302 [10658854 
24 | 941083 | 9955619 | 945278 | 10578895 10044578 | 10626054 | | a 
"25 | 943979 | 9955345 943213 | lo546151 10044855 | 19593455 |; 6.992 
| 26 |. 946875 | 9955070 951148 | 10513607 10045133 | 10561057 |; © 
27 949771 | 9954794 954084 | 10481261 10045411 | 10528857 
| 28 ] 952666 | 9954517 957019 | 10449112 10045690 | 10496834 
1291 955562 | 9954240 959955 | 10417158 10045970 | 19465056 
1 32 1 958458 | 9953962 962890 | 10385397 10046251 | 10433430 
J 31 | 0961353] 9953683 . 965826 | 10353827 10046533 | 19492007 
þ 32 | 964248 | 9953403 | 968763 | 10322447 10046816 | 10370772 |: 6 
33 |] 957144 | 9953122 971699 | 10291255 10047099 | 10339726 |; 
1 34 | 970939 | 9952840 1 . 974635 | 10260249 10047383 | 10308866 
1351 972934 | 9952557 | 977975 | maagges 10047668 | 10278190 
J_35 ]__ 975829 | 9952274 ; $., 252309 | tor9870y 10047690 | 19247954 | 
137 978724 | 9951990 ] 983446 | 10168332 10048241 | 10217385 | y 
12384 981619 | 9951705 | J 986383 | 10138054 10048529 | 10187254 |! 
1391 984514 | 9951419 |. 939320 | lole7954 10048818 | 10157300 
1 42] 937408 | 9951132 992257 | 10078031 10049108 | 10127522 | 1! 
1 41 ] 990303 | 9950844 995195 | 10048283 10049399 | 10097920 | | 
F [42 1993197 | 9950555 _998133 | 10018708 10049690 | 10068491 
1 143 996992 [ 9930266 j 1001071 | 99893050 10049982 | 10039234 |! 
15 1 44 { . 993986 | 9949976 ; | 1004009 | 99600724 10050275 | 10010147 
'7 1 45 | 1001881 | 9949685 | 1006947 | 99310088 10050569 | 99312291 
4 | 45 | 1994775 | 9949393 | | 1009885 | 99021125 10050864 | 99524787 * 
F F 47 1007669 | 9949100 | 1012824 98733823 10051160 | 99238943 * © 
| [48 ] 1919563 | 9948806 1015763 | 98448166. | 10051457 | 98954744 |! * 
| 49 |] 1913457 | 9948512 1018702 | 98164140 10051754 | 98672176 || 9.004 
50 1016350 | 9948217 1021641 | 973881732 10052052 | 98391227 | * 
i 5141019245 | 9947921 1024580 | 97600927 10052351 | 98111880 po 
| 52 1022138 | 9947624 1027520 | 97321713 10052651 | 97834124 — 
L 53, 1925932 | 9947326 1239460 | 97044075 10052952 | 97557944 3 
LEA 222 1033409 | 96768000 10053254 | 97283327 — 
. 551030819 | 9946728 1036340 | 96493475 10053557 | 97010260 ; 
ol | 351033712 9946428 | 1939280 | 96220486 10053860 | 96738730 _ 
| | 57,] 1936605 | 9946127 | 1042220 | 95949022 10054164 | 96468724 were", 
. 581039499 9945825 a 1045160 95679068 10054469 96200229 — 
| 359 | 1042392 99455322 | 1048101 95410613 10054775 | 95933233 — 
1 60 1452852245218 11051042 95143645 10055082 95667722 |, d.o1f 
| L. Ca- Sine. N. Sine, IN. Co-Tang.| N. Tangent. N. Co-Secant.| N. Secant. | d | 9.019 
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Artificial Sines, Tangents and Secants, 


KI * 
'* _5 DEGREES. B _— 
Li | I: Ci-Sine, | | L- Tangent, EN. | _L. Secant.” EL 
3402960 | 9.9983442 | | 8.9419518 | 110580482 | | 10.0016558 | 119397040 | £2 
8 941737 9.9983332 8.9434044 | 11.0565956 10. 0016668 | 11,05382524 ] 59 
$.9431743 9.9983220 8.9448523 | 11,0551477 10,0016780 | 11.05368257 | 58 
9.944639 9983109 8.9462954 | 11.0537046 10,00168g1 | 11.9553937 | 57 
$.9469335 9.9982997 $.9477333 | 11.0522662 10,0917003 | 11.0539665 | 56 
$.9474561 9.9982885 8.949676 | 11,0598324 10.0017115 | 11.0525439 | 55 
15468739 | 9.9982772 | | 8.9595967 | 110494933 | | 10.0017228 | ti.o5li26n | 54 
$.9502871 9.9982660 $.9520211 | 11.0479789 10,0017340 | 11.0497129 | 53 
89516957 | 9.9982546 | | $9534419 | 11,0465590 | | 10,0017454 | 11.9433043 | 52 | 
$.9539996 9.99824 33 89548564 | 110451436 10,0017567 | 11.0469004 | 51 
$.9544991 | 9.99382318 8.9562672 | 11.0437328 10,0017682 | 11.0455009 | 50 
$.9558940 | 99932204 8.9576735 | 11,0423265 10,0017796 | 11,044t0co 49 
8.9372843 | 9.9932089 | | 8.9599754 | 11.0499246 | | 10.0017911 | 11.0427157 } 4B. 
$.9586703 9.9981974 8.9604728 | 11.0395272 10,0018026 | 11.0413297 | 47 
$.9600517 | 9 9981859 $8.9618659 | 11,0351341 10.0018141 11.399483 46 
89614288 | 9.9981743 $.9632545 | 11.0367455 10.0018257 | L11.0385712 | 45 
$ 9628014 9.9981626 $.9646388 | 11,0353612 100018371 | 11,0371986 | 44 
$.9641697 | 9.9991510 8.9660 188 | 11.0339812 t0,0018490 | 11.0358303 | 43 
$.9655337 9.9981393 $.9673944 | ! 1.326056 10 0018607 | 1 1.9344663 | 42 
$.9668934 | 9.998127 8.9687658 | 11.0312343 10,0018725 | 11,0331066 | 41 
8.9682487 | 9.9981158 89701330 | 11.0298670 10,0018842 | 11,03175t3 | 49 
8.9695999 | 9-9981040 $.9714959 | 11.0285041 10,0018960 | t1.030gcot | 39 
$.9709468 | 9.9980921 8.9728547 | 11.9271453 10.0019079 | 11,0290532 | 38 
8.9722395 | 9.9986802 $.9742092 | 11.0257908 10,0019198 | 11.277105 37 
8.9736280- | 9.980683 | | 89755597 | 110244493 | | 40.0919317 | 11.9263720 | 36 
$.9749624 | 9.9980563 $.9769060 | 11.0239949 10,0019437 | 11.025Q376 | 35 
$.9762926 | 9.9980443 8.9782483 | 11.0217517 10.0019557 | 11.0237074 | 34 
39776188 | 9.9980323 8.9795865 [110204135 10. 0 19677 11.03238312 | 33 
£9789408 | 9 9980202 8 9809206 | 11.0199794 10,0019798 | 11.0210592 | 32 
8.9802589 | 9.998008 1 8.9822507 | 11.0177493 10.00 19919 1.019741 31 
8.98 15729 | 9.9979960 | | 8.98337892 | 11.0164231 | | 10.9920040 | 11.91 84271 | 30 
8.9828829 | 9.9979838 | | $.9848991 [110151809 10,0020162 | 11.0171171 | 29 | 
8.9841889 | 9.9979715 8.9862173 [110137827 10. 0020284 [11.015811] 28 
8.98 54910 | 9.9979593 8.987317 | 11-0124683 10,0020407 | 11.,0145090 | 27 
8.986789 1 | 9:9979470 8.9888421 | 11.0111579 10.0020530 | 11.,0132109 | 26 
8.9880834 | 9.9979347 $.9901487 | 11-00g8513 10,0020653 | 11,0119166 | 25 
89893737 | 9-9979223 8.9914514 110085485 10.0020777 | 11.0 106263 24 
8.990660 2 | 9.9979999 8.99 27503 110072497 10,0020901 | 11.003398 [23 
8.9919429 | 9,9978975 8.994044] 110059346 10.00 21025 [111.0080572 | 22 
$.9932217 | 999788 50 8.9953367 | 11.0246633 10,0021150 | 11,0069783 | 21 
8.9944968 | 9.9978725 8.9966243 | 11-0033757 10.0021275 | 11,0055033 | 20 
$.9957681 | 9.9978599 $.99790$1 | 11,0020918 10.0021410 | 11.0042319 | 19 
8.9970356 | 9.9978473 | |_$.9991883 | 11,0098117 | | 10,0021524 | 11.0029644 | 18 
$.9982994 | 9.9978347 9.0004647 | 10.9995353 10,0021653 | 11.0017006 | 19 © 
$.9995595 | 9-9978220 9.0017375 | 10.9982625 | | 10.0021786 | 11,0004405 | 16 
9. 008 160 | 9.9978093 9 0030066 | 10,9969934 10.0021907 | 109991840 | x5 
9.0020687 | 9.9977966 9.c042721 | 10.9957279 10.0022034 | 10.9979313 | 14 
9.0033179 | 9.9977838 9.0055340 | 10.9944660 10,0022162 | 10.9966B21 | 13 
9.045634 | 9.9977710 | | 9 0067924 | 10.9932076 | | 10.0022290 | 10.9954366 | 12 
9,0058053 | 9.9977 582 9.080471 | 10.9919529 10.0022418-] 10.9941947 | 11 
9.0070436 9.997743 9.00929834 | 10.9907016 10.0022547 | 10.9929564 | 10 
9.0082784 | 99977323 9.0105461 | 10.9894539 t0,0622677 109917216] g 
9.095096 | 9.9977194 9.0117903 | 10.9882097 10 0022806 | 10,9904904 5 
9.0107374 | 9.9977064 9.0130310 | 10,9869690 10,0022036 |} 10.9891626 | 7 
9.0119616 | 9.9976933 9.0142682 10.933573 18 10.0023067 10.9880384 | 6 
9.0131823 | 9.9976803 9.015502t | 10.9844979 10.0023197 | 10.9868177 | 75 
9.9143996 | 9.9976672 9-0167325 | 10.9832675 10,0023328 |. 10,98 56004 4 
9.0156135 | 9.9976540 9.0179594 | 10.9820406 10.0023460 | 10.9843365 3 
9.0168239 | 9.9976408 9.0191831 | 10.9808169 10.0023592 | 10.9831761 2 
9.0180309 | 9.9976276 9.0204033 | 10.9799967 10,0023724 | 10.9819691 I 
9.0192346 | 9.9976143 | | 9.0216202 | 109783798 | _10.c023857 | 10.9807654 | © 
L. Co-Sine. | L. Sine, L. Co-Tang. | L. Tangent. L. Co Secaut. | L Secant. N 
= 3 DE TEEES cm · 


D 


| 14 
i! | £ 6 DEGREES, ö 3 
1 MI N. Sine. N. Co-Sine. N. Tangent N. Co-Tang. | N. Secant. N. Co. Secan- 
0 1045285 9945218 151042 95143645 | 10055082 9566772 
1 | 1048178 | 9944914 1053983 | 94878149 10055390 | 95493686 |, 
1 2 | 1051070 | 9944609 1956924 | 94614116 10055699 | 95141116 |; 
Tl 3 | 1953963 | 9944393 1059866 | 94351531 10056009 | 9487998, 
i 4 | 1056856 | 9943996 1062808 | 94090384 10056320 | 94620296 
Fit; ' 5 | 1059748 | 9943688 1065750 [93830663 10056631 | 94362633 |; 
1 6 | 1062641 | 9943379 1 068692 | 93572355 10056943 | 94105184 |; 
1 "7 | 1065533 | 9943069 1971634 | 93315450 10057256 | 93849738 
| ; | 8 | 1068425 | 9942759 1074576 | 93959936 10057579 | 93595682 
$h 91071318 | 9942448 1077519 | 92805802 10057885 | 93343006 
Th 10 | 1074210 | 9942136 1080462 | 92553935 10058201 | 93991699 |, 
i 11 | 1077102 | 9941823 1083405 | 92391627 10058518 | 92841749 |, 
0 12 | 1079994 | 9941599 1086348 | 92051564 10058835 | 92593145 
18 13 | 1082885 | 9941194 1089291 | 91802838 | 10059153 | 92243877 
1 1441085777 | 9949879 1092234 | 91555436 10959472 | 92099934 
15 | 1038669 | 9949563 1095178 | 91309348 10059792 | 91855305 
16 | 1091560 | 9940246 1098122 | 91064564 10060113 [51611980 
4 17 | 1094452 | 9939928 1101066 90821074 | 10060435 | 91369949 |, 
If 18 | 1097343 | 9939609 1104 | 90578867 10060758 | 91129200 
# 19 | 1100234 | 9939289 1106954 99337933 10061081 | 90889725 
wy 20 | 1103126 | 9938969 1109899 | 90098261 10061405 [90651512 
| 21 | rio6017 | 9938648 1112844 | 89859843 10061730 | 90414553 
|| 22 | 1108908 | 9938326 1115789 [89622668 10062056 | 90178837 
| 23 | 1111799 | 9938003 1118734 | 89386726 10062383 | 89944354 
fi 24 | 1114689 | 9937679 1121679 | 85152008 e 
I. 25 | 1117580 | 9937354 1124625 | 88918505 10063040 | 89479051 
i 26 | 1120471 | 9937928 1127571 [88686206 10063370 | 89248211 
27 | 1123361 | 9936702 1139517 | 88455103 10063704 | 89018567 
28 | 1126252 | 9936375 1133463 | $8225186 10064032 | $8790109 
| | 29 | 1129142 | 9936047 1136409 | 87996446 10064364 | 88562828 
30 | 1132032 | 9935718 1139356 | 87768874 10064697 | 88336715 
1 | 1134922 | 9935385 11423093 | $7542461 10065031 | 88111761 
1 32 | 1137812 | 9935958 1145250 | 87317198 10065366 | 87887957 
F 33 | 1140702 | 9934727 1148197 | 87093077 10065702 | 87665295 
1 34 | 1143592 | 9934395 1151144 | 86870088 10066039 | $7443766 
1 35 | 1146482 | 9934962 1154091 | 86648223 10066377 | 87223361. 
. 36 1149371 2933728 11 37939 86427475 10066715 87004071 a 
37 | 1152261 | 9933393 1159987 | 86207833 | 10067054 | 86785889 
38 | 1155151 | 9933957 1162935 | 85989290 | 10067394 | 36568805 |! 
391158040 | 9932720 1165883 | 85771838 10067735 | 86352812 
| 40 | 1160929 | 9932383 1168831 | 85555468 10068077 | 86137901 
lf 41 | 1163818 | 9932045 1171780 | 85340172 10068420 | 85924065 | 
42 | 1166797 | 9931706 1174729 | $5125943 10068764 | 85711295 |! 
1 43 | 1169596 | 9931366 1177678 | 34912772 | 10069198 | 8549958; |! 
'F | 44 | 1172485 | 9931925 1180628 | 84700651 1 10069453 | 85288923 || 
by 45 | 1175374 9930684 1183578 | 84489573 10069799 | 85999304 ||| 
| 46 | 1178263 | 9930342 1186528 | 84279531 10070146 | 84870721 || 
47 | 1181151 | 9929999 1189478 | 84070515 ] 10070494 | 84663165 |! 
N 43 | 1184040 | 9929655 1192428 | 83862519 | 10070843 | 84456629 |! 
bi 49 | 1186928 | 9929310 1195378 | $3655536 | 10071193 | 84251105" 
1 50 | 1189816 | 9928964 1198328 | 83449557 | 10071544 | 84046586 |" 
1 51 | 1192704 | 9928617 1201279 | 83244577 | 10071896 | $3843065 | 
. 52 | 1195593 | 9928270 — 83040586 10072248 | $3640534 | 
16. 53 | 1198481 | 9927922 12c7181 | 82837579 ] 10072601 82438986 
| 54 | 1201368 9927573, 1210132 | 82635547 | 10072955 | $3238415 |! 
1 55 | 1204256 | 9927223 1213034 | 82424485 10073310 | 830388120 
4 56 | 1207144 | 9926872 1216036 [82234384 | 10073666 | 82840171 | 4 
| 57 | 1210031 | 9926521 1218988 | $2035239 | 10074023 | 82642455 | } 
1 58 | 1212919 | 9926169 1221940 | 81837041 10074381 | 824457400 
. 59 | 1215806 9925816” 1224893 | $1639786 19074740 | 82249952 
1 60 | 1218693 9925462. 1227846 [ 81443464 | 10075099 | 82055090 
I N. Co-Sine.| N Sine. N. Co-Tang.| N. Tangent. IN. Co-Secant,| N. Secant. 1 
C | 1 111 Tens 1 
þ | 
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Artificial Sines, Tangents, and Secants. 18 \ 
5 6 DEGREES. HY 
L. Sine. | L. Ca- Sine. Le" Tangent, I. Co-Tang. L. ec ant. L. Cu-Secant. l 
0 2.422248 9.276143 2216202 15.978798 10. 0023857 10.9807654 60 | | 
119. 0204348 9.997601 1 9.0128338 | 10.977 1662 10,.0023989 10.9795652 59 
3 9.0216318 9.997 5877 90240441 109.97593559 I0,0024123 10.97 33682 58 
3 | 90228254 | 9.9975743 9.0252510 [100.9747450 10,.0024257 | 10.9771746 | 57 | 
419.0240157 | 9:9975%09 90264548 | 10.9735452 10.0024391 | 190.9759843 | 56 
5 | 90252027 | 9.9975475 9.0276552 | 10.9723448 10,.0024525 | 10:9747973 | 535 
6 | 9.0263865 | 9.9975340 9.0288524 | 10.9711476 | | 1 0.0024<60 | 10.9736135 | 54 | 
7 | 9.0275669 | 9.9975205 9.0300464 | 10.9699536 19.0024795 | 19.9724331 | 33 ; 
8 | 9.0287442 | 9.9975969 9.0312373 | 10.9687627 10,0024931 | 10.9712558 | 52 f 
919.0299182 9.9974933 9.9324249 | 10.9675751 10.0025067 | 10.9700818 | 51 1: 
o | 9.0310890 | 9.9974797 9.0336093 | 10.9663907 10.002 5203 | 10.968911o | 50 
1 | 9.0322567 | 9.9974660 9.0347906 | 19.9652094 10.0025340 | 10.4 677433 | 49 | 
2 | 90334212 | 9.997453 | 9-2359688 | 10.9640312 | | 10.0025477 | 10.9665783 | 48 I; 
319.0345825 | 9.9974388, 9.0371439 10.9628561 10,0025614 | 10.9654175 | 47 | ; 
4 | 9-0357407 | 9.9974248 | | 90389159 | 10.9616841 10.0025752 | 10.9642593 | 46 
5 | 9.0368958 | 9.9974110- 3-0394848 | 109.9605152 10,0025890 | 10.9631042 | 45 
6 | 9.0380477 | 9.9973971 9.0406 506 | 10.9593494 | | 10,0026029 | 10.9619523 | 44 "x | 
7 | 9.9391966 | 9.9973333 9.0418134 | 19.9581866 10.0026167 | 10.9608034 | 43 | | 
8 | 90493424 | 9.9973693 | |_9-2429731 | 10.9570269 | | 10.0026307 | 19.9596576 | 42 | 
9 9.941 4852 9.9973 5 54 9.9441 299 10.9558701 | 10.0026446 10.958 51 48 41 
o | 9.0426249 | 9.9973414 9.9452836 | 19.9547164 | | 19.0026586 | 10.9573751 | 49 
119.0437617 | 9.9973273 90464343 | 19.9535657 | | 19-9026727 | 10.9562383 | 39 | 
2 | 9.0443954 | 9.9973132 9.047 5821 | 10.9524179 | | 10.0026868 | 10.9551046 | 38 | | 
9.0460261 |] 9.9972991 9.0487270 | 19.9512730 10,0027009 | 10.9539739 | 37 | 
4 | 90471538 | 9.9972850 | | 90498689 | 109501311 | | 199027150 | 19.9538462 | 36 U 
539.0482786 9.997708 9.0 5 10078 110.9489922 100027292 | 10.9517214 | 35 j | 
9.494005 | 9.9972566 90321439 | 10.9478561 10,0027434 | 19.9595995 |þ 34 ! 
9.0595194 | 9.9972423 9.0532771 | 19.9467229 | | 10.0027577 | 10.9494806 | 33 | 
9.0516354 | 9.9972280 - 9.9544074 | 10.9455926 | | 10.0027720 | 10.9483646 | 33 | 
9 | 9-0527455 | 9.9972137 9.9555349 | 19-9444651 10. 027862 | 10.9472515 | 31 | | 
o | 9.0538588 | 9.99791993 | | 9.0566595 | 10.9433495 | |_19.9938007 | 10.9461412 | 30, II 
1 9.0549661 9.9971 849 9.9577813 | 10.9422187 10.0028151 | 10.9450339 | 29 | I 
119.0560706 | 9.9971704 9.0589002 | 10.9410998 10. 0028296 | 10.9439294 | 28 | | 
319.0571723 9.9971559 9.0600164 | 10.9399836 | | 10.0028441 | 10.9428377 | 27 | [| | 
4 | 9-0582711 | 9.9971414 9.0611297 | 10.9388703 10.0028586 | 10.9417289 | 26 | | | 
519.0593672 9.9971268 9.0622403 | 19.9377597 10.0028732 | 10.9406328 | 25 | 
6 9. 0604604 99971122 9.0633482 19.9366519 10. 00 28828 10.9395496 24 | | | 
7 | 9-0615509 | 9.9970976 9.0644533 | 10.9355467 10. 0029024 | 10.9334491 | 23 | | 
8 | 9.0626386 | 9.9970829 9.0655556 | 10.9344444 10,0029171 | 10.9373614 | 22 
9 | 9.0637235 | 9.9970682 9.0666553 | 10.9333447 10,0029318 | 10.9362765 |j 21 | 
o | 9.0648057 | 99970535 9.0677522 | 10.9322478 10,0029465 | 10.9351943 | 20 
1 | 9.0658852 | 9.9970387 9.0688465 | 10.9311535 10,0029613 | 10.9341148 | 19 
2 | 9.0669619'| 9.9970239 9.699381 | 10.9300619 10. 0029761 | 19.93303YL1 | 18 
3 | 9.0680360 | 9.9970090 9.0710270 | 10.9289730 10,0029910 | 10.9319640 | 17 
9.0691074 | 9.996994 1 9.0721133 | 10.9278867 10,0030059 | 10.9308926 | 16 
5 | 9.0701761 | 9.9969792 9.0731969 | 109268031 10,0030208 | 10.92983239 | 15 
6 | 9-0712421 | 9.9969642 9.0742779 | 19.9257221 10.0030358 | 10.9287579 | 14 
7 | 9-0723955 | 99969492 9.0753563 | 10.9246437 10,0039508 | 10.9276945 | 13 
| 9:2733663 | 9.9969342 | | 9:9764321 | 109235677 |- | 10.0030658 | 10.9266337 | 12 
9 | $-2744244 Kea oh 9.0775053 | 10.9224947 10,00308o0g | 10.9255756 | 11 
o | 90754799 | 9.9969040 9 0785760 10.9214240 10,0030960 | 10.9245201 | 10 
119.0765329 | 9.9968888 9.0796441 | 10.9203559 10,0031112 | 10.9234671 [' 91 7 
2 | 9.0775832 | 9.9968736 9.0 807096 | 10.9192904 10.0031264 | 10.9224168 | 8 |) 
3 | 9.<736310 | 9.9968584 9,0317726 | 10.9182274 10.0031416 | 10.9213690 | 7 
419.0796762 | 9. _9.9968431_ _9.0828331 | 10.91 71669 10.003156g | 10.9203238 | 6 
5 | 9.9807189 | 9.9968278 9.838911 110.9161089 10.00 31712 10.9192811 | 5 
6 | 9.0817590 | 9.9968125 9.0349466 | 10.91 50534 10,0031875 | 10.9182410 4 
219.5827966 | 9.996797 1 9.0859996 | 10.9140004 | | 10.0032029 | 10.9172034 | 3 
$8 | 9.0333317 | 9.9967817 9.0897 501 | 10.9129499 10,0032183 | 10.9161683 | 2 
919.0948643 | 9.9967662 9.08 90981 | 10.9119019 10,0032338 | 10.9151357 I 
© | 9.0858945 _9-9967 507 2.891428 _10.9108562 |  10.0032493 | 10.9141055 | © Þþ 
L. Co-Sine. | L. Sine. L. Co-Tan L. Tangent. L. Co-Secant. | L Secant, | M 
DECREES NT — 


— n 


/ 


\ 
1 


16 A TABLE of Natural and 
BAR 3 + DECGCKESS * 
N N. Sine, | N. Co-Sine. IN. Tangent, V. Co-Tang. N. Secant, N. Co-Secant. 7 
+ oO | 1218693 9925462. 1227846 | 81443464 10075099 | 82055090 | 7 
Ty 1 | (221581 | 9925107 1230799 | 81248071 10075459 | 81861157 9.0 
2 | 1224468 | 9924751 1233752 | $1053599 10075820 | 81668145 9.0 
| 3 | 1227355 | 9924394 1236705 | 80860042 10076182 | 81476048 9.0 
1 4 | 1230241 | 9924936 | 1239658 | 80667394 10076545 [81284860 9.0 
Ft $3 | 1233128 | 9923678 1242612 | 80475647 10076909 | 81094573 9.0 
1 eren 4243366 8422 10077274 800182 9 
; 7 | 1238901 | 9922959 1248520 | 80094835 10077639 | 80716681 9.c 
$4 $ | 1241783 | 9922598 1251474 | 79995756 | 10078005 | 80529062 9.C 
1 9 | 1244674 | 9922236 | 1254429 | 79717555 10078372 | 80342321 9.0 
4 19 | 1247560 | 9921874 | 1257384 | 79530224 10078740 | 80156450 9.0 
1 it | 1250446 | 9921511 | 1260339 | 79343758 | 10079109 | 79971445 9.0 
I 12 | 1253332 | 9921147 1263294 | 79158151 | | 10079479 | 79787298 90 
131256218 | 9920782 1266249 | 78973396 | 10079850 | 79604003 91. 
14 | 1259124 | 9920416 1269205 | 78789489 '| 10080222 | 79421556 91. 
15 | 1261990 | 9920049 1272161 | 78606423 10080595 79239950 91, 
| 16 | 1264875 | 9919681. 1275117 | 78424191 16080969 | 79059179 91. 
it 17 | 1267761 } 9919313 - 1278073 | 73242790 10081343 | 78879238 91, 
| 181 1270646 | 9918944 1281029 | 78062212 10081718 | 78700120 9.1 
1 124 1273531 | 9918574 1283986 | 77882453 10082094 | 78521821 9.1 
fi {| 20 | 1276416 | 9918203 1286943 | 77793506 10082471 | 78344335 9.1 
Ls 21 | 1279301 | 9917831 1289900 | 77525366 10082849 | 78167656 9.1 
ih 22 | 1232186 | 9917459 1292857 | 77348028 10083228 | 77991778 9.1 
23 | 1285071 | 9917086 1295815 | 77171486 | 10083607 | 77816697 9.1 
24 | 1287956 | 9916712 _ 1298773 | 76995735 10083988 | 776424c6 9.1 
25 | 1290841 9916337 1301731 | 76320769 10084370 | 77468901 9.1 
26 ] 1293725 | 9915961 | 1304689 | 76646584 10084752 | 747296176 9.1 
27 | 1296609 | 9915584 | 1307648 | 76473174 10085135 | 77124227 Pol 
28 | 1299494 | 9915206 1310607 | 76300533 too85519 | 76953047 9.1 
29 | 1302373 | 9914828 1313566 | 76128657 1008 5904 | 76782631 2.1 
39 | 1305262 | 9914449 1316525 | 75957541_ 10086290 | 76612976 9.1 
31 | 1308146 | 9914069 1319484 | 75787179 10086677 76444075 9.1: 
32 | 1311030 | 9913688 1322444 | 75617567 10087065 | 76275923 91 
33 | 1313913 | 9913306 1325404 | 75443699 10087453 | 76108516 9˙ 
34 | 1316797 | 9912923 | 1328364 | 75280571 10087842 | 75941849 * 
351319681 | 9912539 1331324 | 75113178 10088232 | 75775916 $70: 
36 | 1322564 | 992155 1334285 | 74946514 10088623 | 75610713 9.1; 
37 | 1325447 | 9911770 1337246 | 74780576 | * 1oo8gols5 | 75446236 9.1: 
38 | 1328330 | 9911384 1340207 | 74615357 10089408 | 75282478 | 1} 9.1; 
39 | 1331213 | 9910997 1343168 | 74450855 10089802 | 75119437 | i 9.1; 
40 | 1334996 | 9910609 1346125 | 74287064 10099197 | 74957106 | 9.1 
41 | 1336979 | 9910221 1349091 | 74123978 10090592 | 74797482 | | b 
1 421339862 99098322 1352053 | 73961595 | 10090988 94634560 | 1} 9.1: 
43 | 1342744 | 9999442 1355015 | 73799909 10091385 | 74474335 | | ++ 
* 44 | 1345627 | 9999051 1357977 | 73638916 10091783 | 74314803 | 1 $61 
| | 45 | 1348509 | 9908659 1360940 | 73478610 10092182 | 74155939 | |} 9.1: 
„ 46 | 1351392 | 9908266 1363903 | 13318989 10092582 | 73997798 | , a 
4% 47 | 1354274 | 9997872 |. 1366866 | 73160047 10092983 | 73849315 | !] 1 2 
* 48 | 1357156 | 9907478 1369829 | 73001780 10093385 | 73683512 | OP | 9-1: 
it g — — — — — —— —U— —— — — o 1 
# 49 | 1360038 | 9907033 1372793 | 72844154 10093788 | 73537377 | "WI, | © 7 
| 50 | 1362919 | 9906687 1375757 | 72687255 10094192 | 73371999 | "Wi. | 7: 
1 8 1365801 | 9906290 1378721 | 72530987 10094596 | 73217102 | ) a 9.17 
1 | 521368683 9905892 1381685 | 72375378 10095001 | 73062954 | 4 913 
1 53 | 1371564 | 99295493 1334550 | 72220422. 40095407 | 72909460 / =Y 
| 54 | 1374445 | 9995994 1387615 | 73066116 10095814 | 72756616 | ns | 9-1: 
p 55 | 1377327 | 9994694 1390580 | 71912456 10096222 72604417 | / 912 
| 55 | 1380208 | 9994293 1393545 | 71759437 10096631 | 72452859 | | g a+ 
k 57 | 1353039 | 9993891 1396510 | 71607056 10097041 | 72391949 q * 
1 581385970 | 9993488 1399476 | 714553098 10097452 | 72151653 | A 5 
4, 59 | 1338850 | 9993034 1302442 | 71304190 10097864 | 72001996 : — 
| 60 | 1391731 | 9992680. 1305408 | 71153697 10098276 | 7185296) : L 
| XN. Co-Sine. N Sine. N. Co-Tang.] N. Tangent. N. Co-Secant.| N. — 
[1 —— —⅛ DECREES = I 
75 


— 


: ati Sines, Tangents and Secanrs, 17 
1 7 DEGREES. 
T. Sine, _ | T. Co-Sine, L Tangent. | TL. Co-Tang, "T_T. Fecane, | LCoverant 
9.0858945 9:9967307 | | 9:0891438 | 10.9108562 | | 190032493 | 19,914t055 [= 
55869227 | 99967352 | | 9.090186y | 10.9098131 | | 10.0032648 | 109130779 | 59 | 
9.0879473 | 9-9967196 9-0912277 | 10.90$7723 | —— — 5 
9.08 39700 9.99670 | | 9.9922660 | 10.9977340 10,0032960 | 7]5 
0899993 | 9.996688 09 960 | 10.9110300 f 57 
9. 93 3 9-99 4 9. 933920 10,9066980 10.0033116 10.91000 7 56 
9.010082 | 9.9966727 | | 9.943355 | 10.9056645 | | 10,0033273 | 10.9089 "3 
9.9920237 | 9:9966579 | | 99953669 | 10.9946333 | | 19.0933439 ma + 
9.0930367 | 9.9966412 | | 9.0963955 | 19.9036045 | | 10,0033588 | 10.9069633 | 53 | 
Ione e | | 29109 | gents | | axes | ee 5 
8 +996609 9.0984460 10,01 3346 | 100033904 | 16. | 
9.0960615 | 9.9965937 9.994678 10. 9005311 —— — 20 
9.09 70651 | 9.9965778 9. 1004872 | 10,8995128 | Gon 10. = _ 
9.980662 | 9.9965619 | | 9-101.5044 | 10.8984956 10.0024381 $$ 49 
90.990651 9.996549 9. 1025192 10. 8974808 10. 10.900 - 
91.0616 | 9.9965299 | | 91035317 | 10.8964683 10.0024701 | 109 — 47 
91-010558 | 9.9965138 g.1045420 | 10,89545830 10,0034862 0.89804 — 46 
91.020477 9.964977 9.1055500 | no.8944500 10. 0035023 10.8 7 — 45 | 
91030373 | 99964816 | | 9.1065557 | 10:8934443 | | 100033184 | 158585627 43 
91040246 | 9.9964655 | | 91075591 | 108924409 | | 10.0035345 | 10.8939734 l 
.1050096 6 8 — 27 — 2919134 | 42, 
9.1050096 | 9.9964493 9.1085604 | 10,8914396 10,0035507 | 10,89 
9.105924 | 9.9964330.| | 9:1995594 | 10.8904406 | | 100035670 | 10.8 — 5 
9.1069729 | 9.9964167 9.1105562 | 10.8894438$ 10.033833 8 40 
9.1079512 | 9.9964004 gitli5gos | 10,8884492 10,0035996 — * 39 
9. 1089272 | 9.9963841 91125431 10.8874 569 10. 0036139 — - 
5575 99903677 | 9.1135333 108864667 10.00 36323 — — | 
1108726 | 9.9963513 9.1145213 | 10.8854987 | | 10.0036487 — 
91118420 | 99963248 | 448425 1858221 — 2 ” 
. O 9.9963183 | | 9.1164909 10.883301 . 
25737742 9.99638 | | 9.1194724 168823276 | — — — 
9114737 | 9.9962852 | | 9.1184518 | 188813481 28. * 10.8862258 | 32 
9.1156 77 962686 ö 0 2714 g 10.885 2630 31 
977 22 9.1194291 | 10.88057e - 
— Ween 10,0037 31 10.3843023 | 30 
9.1166562 | 9.9962519 | | 9.1204043 | 10.8795957. 10.0037481 | 1,8833428 U 
9.1176125 99903452 9.1213773 | 10.8786227 10 0037648 422385 — 
9 1185667 | 9.9962185 | | 9.1223482 | 10.8776518 , „ oo —_ 23 | 
91195188 | 9.9962017 9.1333171 | 10.8766829 — mw os 4+ 27 
9•1204688 | 9.9961849 91243339 | 10,8757 161 — * 4312 | 26 
91214167 | 9.961681 | | 9.1252486 | 108747514 | [138319 1 l. 25 
9.1223624 | 9 9961512 9.1262112 |10.8737888 10.00 38488 _ 2D 4 
9.1233061 | 9:9961343 9.1271718 | 10.8728293 10. 036657 3786535 > 
9.1242477 9.996117 9.1281303 | 10,8718697 2 10.9700939 | 22 
9.12518 2 9.996 1004 9.1290868 10,8709132 10.00 38996 1 0 72 21 | 
9.1261246 | 9.9960834 9.1300413 | 10,8699587 — | — 12820 
91270609 | 99866863 | 9.t309937 | 19,8699663, 13227 12372542218 
9.1279934 | 9.9960492 | | 9.1319442 | r0,8680558 | | 10,0049508 ———— LY 
9 1289247 | 9.9960321 9.1328926 | 10.8671074 15.033697 — 17 
5 | 9.1298339 | 9:9960149 91338391 | 10.8661609 | 10,6039851 2 16 
9.1307812 | 9.9959977 9.1347835 | 10.8652165 1% % %%% _ oo" 15 
7 | 9-1317064 | 9:9959804 | | 9.1357260 | 10.8642740 | | 109040196 | 1 —.— 14 
9.026297 | 9.9959631 | | 9.1366665 | 10.8633335 | | 10,0040369 —— 13 
zesse 2s | 108623949 | | 1090405432 | 2 
— —— 91385417 N 10. 0040716 N 10486353476 - 
J 9959101 9.1394764 | 10.8605236 | | 1 8 
2 | 9.1363028 | 9.9958936 9.1 _ 0.0040389 | 10.8646125 | 
11 404092 | 10.8595908 : 
: 22 9.9958761 | | 91413400 10.858680 — nd =. — 8 
.9.1391275.| 9.9958586 | | 9.1422689 | 10.8577311 189 — 1 
5 22 9-9958411 | | 9.1431959 | 10.8568041 r 2 — 
15 — 4 91441210 | 10.8558790, | | 10,0041765 18652537 
580359 | | 9.1459442 | 10.854938 | | 10. 4 
e | opt | | age | rampant | | coats e 
9.1468850 | 10,8531150 10 | 
. 9. 2.20 2 10.8521995 10, f 
= BT Co-Sine an * Sine, L.Co-Tang, | L. Tangent. I | 1 2 — 
— e ] PIPER Tom 
' | 


\f T a'BLE of Natural and 


18 
i 32 EU NE E 5. oF 4 
NM N:. Sine, |. Co-Sine. | N Tangent. N. Ce- N. |. Co-Tang. SI N. Secant. || N. v. Co-Secant, 
© | 1391731 | 9992680 1495408 71153697. 10098276, 71852965 
23 | 1394612 | 9902275 1498374 | 71003826 | 10098689 | 71704556 | 
2 | 1397492 | 9901869 | 1411341 | 72854573 | roog9io; | 7155696, 
- 3 | 1400372 9901462 1414308 | 70705934 10099518 | 71409547 |y 
4 | 1493252 | 9991054 1417275 | 70357905 10099934 | 71263019 |; 
5 | 1406132 | 9900645 . | 1420243 | 70410452 10100351 71117058 
1 6 14092 9900236 | 142321 1 20263662 10100769 7097 Noe 
7 1411892 | 9899826 1426179 | 70117441 10101188 | 70826341 |] 
8 | 1414772 | 9899415 1429147 | 69971806 1010160 | 70682777 |; 
9 1417651 | 9899003 1432115 | 69826791 10102027 | 70539205 
to | 1420531 | 9398590 1435084 | 69682335 '10102448 | 79396220 |; 
11 | 1423410 | 9898176 1438053 | 695438473 10102870 | 70253N0 
12 | 1426289 | 9857762 1441022 | 69395192 enn 
13 | 1429168 | 9397347 1443991 | 69352489 10103717 | 69979760 
14 | 1432047 | 9896931. 1446961 | 69110359 10104142 | 69830092 
it5 | 1434926 | 9896514 1449931 | 68968799 10104568 | 6968999, 
16 | 1437805 | 9896096 1452991 | 68827807 10104995 | 69550464 
19 | 144*684 | 9395677 1455871 | 68687378 10105423 | 69411496 
18 1443562 9895257 1458842 68547508 10105851 6927 30¹9 
19 144644 | 9394837 1451813 | 68408196 10106280 | 69135239 
| 20 | 1449319 | 9894416 1464784 | 68269437 10106710 | 68997942 
21 | 1452197 | 9393994 1467755 | 68131227 10107141 | 68861195 
22 | 1455975 | 9893571 1470727 | 67993565 10107573 | 68724995 | 
23 | 1457953 9893147- 1473699 | 67856446 10108006 | 68589338 
24 | 1460830 | 9892723 1476671 | 67719867 10108440 | 68454222 | 
25 | 1463703 | 9892298 1479644 | 67583826. 10108875 | 68319642 | 
26 | 1466585 | 9891872 - | 1482617 | 67448319 10109311 | 68185597 
27 | 1469463 | 9391445 | 1485590 | 67313341 10109747 | 68052082 
28 | 1472340 | 9891017 1488563 | 67178891 10110184 | 67919095 
29 | 1475217 9890588 | 1491536 | 67044966 10110622 | 677866321 |! 
30 | 1478094 | 98gor58 ' [11494320 | 6611362 roreTobr. ee 
31 + 148097 1 9889728 1497484 66778677 10111501 67523258 
232 1483848 | 9889297 1500458 66647307 10111942 | 67392360 
33 | 1486724 |-9$88865 1503433 66514449 10112384 67261965 
34 | 1489601 | 9838432 1506408 | 66383100 10112827 | 67132079 
35 | 1492477 | 9887998 1509383 | 65252258 10113271 | 67002699 |! 
36 | 1495353 | 9857563 1512358 | 66121919 10113715 | 66873921 |! 
37 | 1498230 | 9887128 1515333 | 65992080 | 10114160 | 66745446 
38 | 1501106 | 9886692 1518309 | 65862739 |. 10114606 | 66617568 
39 | 1303981 | 9886255 1521285 | 65733892 | 10115053 | 66490184 
49 | 1506857 9885817 | 1524261 65605538 101153501 66363293 
41 | 1509733 | 9885378 1527238 65477672 10115950 | 66236890 
42 | 1512608 _9884938 1530215 65350293 10116400 | 66110973 || 
93 | 1515484 "9884498 | 1533192 | 65223396 « | 10116851 | 65985540 [| 
44 1518359 9884057 1536189 65096981 | 10117303 | 658860587 
45 41521234] 9883615 1539147 | 64971043 10117756 | 65736112 |! 
46 | 1524109 | 9883172 1542125 64845581 10118209 | 65612113 |! 
47 4 1526984 | 9582728 1545103 | 64720591 10118663 | 65488586 |! 
48 | 1529858 | 9882283. 1549082 | 64596070 \ 10119118 | 65365528 || 
| 49 | 1532733 | 9881838 1551061 | 64472017 10119574 | 65242935 |! 
| | 1535607 | 9881392 1554040 54348428 10120031 | 65120812 |" 
1 51 | 1378482” 9880945 1557019 | 64225301 : | 10120499 |. 64999145 
52 | 1541356 | 9880497 1559998 | 64102633 . | 10120948 | 64877944 
| $3 q 1544230 | 9880048 1562978 | 63980422 ; | 10121408 | 64757195 | 
54 | 1547104 | 9879598 1565958 | 63858665 ; | 10121869 | 64636901 
55 1549978 | 9879148. 1568938 | 63737359 ' | 40122331 | 84517059 | | 
56 ] 1552851 9878697 1571919 63616502 10122793 64397666 | | 
57 | 1555725 | 9878245 1574900 | 63496092 10123256 64298719 | þ 
58 | 1558598 | 9877792 1577881 | 63376126 ; | 10123720 | 64160216 
$9 | 1561472 9877338 1580862 | 63256601 Io124185 | 64042154 | 
60 | 1564345 || 9576883 1583844 | 63137515 | | 10124651 | 6392457 | 
N. Co-Sine. N. Sine. N. Co-Iang. ] N. Tangent, ] 4 \N. Co-Secante, N. I Feen. 1 y 
His 5 8 DEG RE. 18 — — named 


IK 
[oe oo See 


— 
— 


* — — 
— Ww HH 


WAY A 
ON 1 


wa 


ON A 
Oo I C0 


9. 


bat 


222228 
De, 


1 


1399 
Artificial Sin 1 
es —— 
3 fic ) Tangens and Secants. be” 
. — . f 8 D K. G 1 2 E E Sg —_— — 
1 x T. Co-Sone. L. Tangent, L. Co-Tang. ire 1 
2.222 $7528 9.1 478925 10.8521975 : ecant, a L. Cc Secant. | E7 | 
9.144532 | 9:9937350 91487182 154357281 n 
. . 94496321 . l * 10.853548 59 
, g 993 9.15054 ; 6 | | 0.00428 8 | 19.35 680 
9.1471353 | 9.9956815 4 11118454557 10,004 390 46307 58 
| | 711.8537563 
9.1439262 | 9.9956635 9.1514543 | 19.3485457 10.004318 37563 | 57 
91439143 | 9.996456 8 — 10043365 % 
91498015 9.996276 — . 10. 0043544 [10.851083 4 
9.15068 64 99956095 4 $318 £5. . Wu cx ö 108643724 355 34 
91315694 | 99955915 | | 9: 0:8449231 | | 10.00 Mad 444 34 
f 9.1559780 10.8 9043905 19.893136 g 
91524597 | $$955734 8440220 10.004408 13 
. 6877 1 8 44087 | 19.848 307% ö 
9.15333%1 9.29555 4 I 10.00 4 JI 
91542076 | 9.995 57 2 Nn e. ee 
1 7 9.158678 10.841329 44448 10.3466699 | 49 
9.155034 | 9.9953188 | | 9.1595646 | 10.84943; 4 | |_102044630 | 19.8457924 [4 
9159574 9-99535093 9.160 22 OILS t0.0044812 10.844 16 — 
91568296 9.9954522 2 7 10. 395431 10.044955 e- 6 47 
9.4577 | 99954539 a „ 
5.585686 9.994455 | 9-163 1225 10.8377639 | [1.004 5361 5 45 | 
91594354 | 9:2954272" 9.1640 37 9 109.0045545 Kare, 0 12 
een e | | 5-160000T — | | 102953789. 108403648 | 42 
91611633 | 9.9953992 | | 51957737 | ! — 10.004 3913 16.8395995 | 41 | 
3 9.993717] 1646538 2 10.0044093 1.888335 4 
: 53 | 9-2953331 9.16 ; - 10,0046293 | 10.8 1 : 
9.1637434 | 9.995334 .1675322 | 100.8324678 ' | 8279745139 
9953345 9.168408 o. 046469 | 10.5 . 
9.1645998 9.9957 4089 10.831591 | 371147 28 
9:1045999 | 9:2955159 9.169283 g 10. 046655 | 10.836256 
9.1654544 | 9.9932 2 . ny 190.3307161 10. 00468. 256637 
, 992 1 — 41 10.835 © 3 
NN 9.9952785 AI 1 10.0047028 10.83 r. — 
N. 9.9952597 9.1718 95 10. 289711 10.0047215 100 3 5 35 
3 9.272459 577275 : 1.828111 | | 100047403, 0.822841] 3 
* 359 9.9952221 ater 10.8272328 | 10.0049 591 6.831 414 33 
;| 91705465 | 9.995184 | | $-1753612 PAINLESS 10.830299% 36 
: 44450444 9.9951654 425 — 1 10.0048156 10.92 649 wry 
« 9.1732699 | 9:9951274 9.177 ; 10.8229160 | | 10.0048536 10.32 40 Br 
I 9.995084 24777775 N Nen „% 
9.174749 [9.99 50893 e 10.82 120 [1.48916 mee 26 | 
7 | 91755784 | 9.9950702 2 S Tn 103332330 4 
8 9.1764 112 9.9950510 24613888 10.519491 10. 0049298 10.82 IA 
9 | 91772425 | 9.9950315 9.132 N 10. 49490 — Fg 
o | 9.1930721 | 9.9950126 2 10.3177894 10.0049 862 _ 2 122 
272222 2250572 Nt] ro ER eee 14 27727 4% 
— . 949740 9.18 ; 10,.0050096 1 12 | 
3 | 91805512 | 9.9949546 2 8 8 3 7 82 10.9050269 — il 
an | pans e e e 
9.994918 2.18 - 10.00506 pers ant / 
5 add. <bap 9.9943964 2248755 md 10.40 40048 1 16 
40 * 344 | 9-9948769 4188997 10.118804 10.005 1036 10 83 15 
9.1846512 9.9948 . 75 | Fo.$110425 10. 3169840 | 14 
| © 99948573 | | 91897939 [10.812061 0051231 | ro.$161656 
" ele" 9248277 3.1906287 10.809027 114% 1% T5 
. _ 2802 | 9.9948181 1914621 he 46k 10. 0051623 , 10 — 
52 ay {roy 9-9947985 9.1923939 | 9 10.00 51819 10 % = 
. i 9 9.9947788. 31531471 10.807706! 10.0052015 | 10.9 3 199, 10 
: 993195 1 2 9947393 9.194780 1 864555 10. 005 2409 | 10. EY 8 
n 9.19560 5 16.8052198 | | 10605287 0 tete 
5 24810225 222222 94864353 148300 10.005280z | 15.8096 4 
212 9.9940 303369 on} Be = ns 
| ee, ee be ee 
3 1. om 9.994C1 gf 9.19 941 10.8011059 10.00 53601 o.8072658'} 2 
Co. ine. "T. On _ OI 10. 8002877 1e. o 0. 8064639 . 
ine. L | 053801 7 
e . IL. Co-Tang. L. Tang — i — 1c.58056676, 3 
n= 1 $1 BE NI re o-Secant.  L. Sccant. 1 
_ r ne —1 
2 I — 


„* — — 


* % 


ed. >. 


20 7 TABLE 2 = and 
2 — De 
MIN. N. Sine, N. CoJine. N. Taggen: N. Co-Tang. | N. Secant, Ves — 
. 1 1364245 9876883 _1583844 | 63137515 | 10124651 6392433 7 
| i | 1567218 9876428 1586826 63018866 10125118 63807347 p 
2 | 1570091 | 9875972 | 1589308 | 62900651 {10125586 63690595 f 
3 | 1572963 | 9875515 1592791 |} 62782868 10126055 | 63574276 
4 | 1575836 | 9875057 | 1595774 | 62665514 10126325 63458386 
5 | 1578708 | 9874598 | 1598757 | 62548588 | 10126996 | 63342923 
4 1581581 | 9874138 | 1601740 62432086 10127467 _63227884 
7 | 1584453 | 9873677 1504724 | 62316007 10127939 63113269 ' 
8 | 1587325 | 9873216 1607708 | 62200347 10128412 | 62999093 
9 | 1590197 | 9872754 1610692 | 62085106 | 10128886 | 42885295 N 
19 | 1593069 | 9872291 | 1613677 | 61970279 | 10129361 | 62771933 
| 11 | 1595940 | 9871827 1616662 | 61855867 10129837 | 6265898, 
[12 | 1598812 | 9871362 _1619647 | 61741865 10130314 | 62546446 
13 | 1601683 | 9870897 162263 61628272 10130792 62434316 0 
14 | 1603555 | 9870431 1625617 | 61515085 10131271 | 62322394 
15 | 1607426 | 9869964 1628603 | 61402303 101317511 62211275 
16 | 1610297 | 9869496 1631589 | 61289923 | 10132231 | 62100359 
17 | 1613167 | 9869027 1634576 | 61177943 * | 19132712 | 61989843 
18 16166038 | 9868557 | 1637563 | 61066360 "10133194 | 61879725 
| 19 | 1618909 9868086 1640550 | 60955174 10133677 | 6177c003 
20 | 1621779 | 9867615 1643537 | 60844381 | 10134161 | 61660674, 
21 | 1624650 | 9867143 1646525 | 60733979 | | 10134646 | 61551736 
22 | 1627520 | 9866670 1 1649513 | 60623967 | | 22135132 | 61443189 
23 | 1630390 | 9866196 1652501 | 60514343 | 10135619 | 61333028 
[ 24 | 1633260 | 9865721 1633489 | 60405103 10136107 | 61227253 
| 25 | 1636129 | 9865246 1658478 | 60296247 160136595 | 61119861 | x 
26 1638999 | 9864770 1661467 | 60187772 10137084 | 61012850 
| 27 | 1641868 | 9864293 1664456 | 60079676 10137574 | 60906219 | y 
28 | 1644738 | 9863815 1667446 | 59971957 10138065 | 60799964 
29 | 1647607 | 9863336 | 1670435 | 59864614 10138557 | 6069gofs | y 
32 |_ 1650476 | 9862856 | _1673426 | 59757644 _1o139050 | 60588580 | 
31 | 1653345 | 9862375 1676416 | 59651045 19139544 | 60483445 |! 
32 | 1656214 | 9861894 1679407 | 59544815 | 10140039 | 60378680 | ! 
33 | 1659082 | 9861412 1682398 | 59439952 10140535 | 60274282 |! 
34 | 1661951 | 9860929 1685389 | 59333455 10141032 | 60170250 | 4 
| 35 | 1664819 | 9860445 1688381 | 59228322 10141530. | 60066581 | 1 
36 | 1667687 | 9859960 | 1691373 | 59123550 10142029 | 59963274 | 4 
37 | 1670555 | 9859474 1694365 | 59019138 10142529 | 59860326 | 4 
35 | 1673423 | 9858988 1637358 | 53915084 10143029 | 59757737 |% 
39 | 1676291 | 9858501 | 1700351 | 58811386 10143530 | 59655504 |! 
42 | 1679159 | 9858013 1793344 | 58708042 10144032 | 59553625 |" 
41 | 1682026 | 9857524 1706337 | 58605051 | 10144535 | 59452098 | 
| 42 | 1684894. 9857034 1709331 | 58502410 10145039 | 59350922 | | 
43 | 1687761 | 9856544 1712325 | 58400117 | 10145544 | 59250095 | lf 
44 | 1690628 | 9856053 1915310 358298172 10146050 | 59149614 || 
1 45 | 1593495 | 9855561 1718314 | 58196572 10146557 | 59049479 
46 | 1696362 | 9855068 1721309 | 58095315 10147064 | 48949688 | | 
47 | 1699228 | 9854574 1724304 | 57994400 10147572 | 58850238 | ! 
43 [1702095 | 9854079 1727300 | 57893825 10148081 | 58951128 | 11 
49 1704961 9853583 1730296 | 57793588 10148591 | 58652356 |" 
50 | 17c7828 | 9853087 1733292 | 57693688 10149102 | 58553920 |" 
51 | 1710694 | 9852590 | 1736288 | 57594122 10149614 | 38455820 
52 | 1713560 | 9852092 | 1739285 | 57494889 10150127 | 58358053 | | 
53 | 1716425 | 9851593 1742282 | 57395988 10150641 | 58260617 ; 
54 | 1719291 | 9851093 1745279 |_$7297416 10151156 | 58163510 
55 | 1722156 | 9850592 1748277 | 57109173 10151672 | 58066732 | | 
55 | 1725022 | 9850091 ' 1751275 | 57101256 10152199 | 57970280 | ? 
57 | 1727887 | 9845589 1754273 | 57003663 10152707 | 57874133 | # 
58 | 1730752 | 9849086 1757272 36906394 10153226 | 57778392 | | 
59 | 1733617 | 9848582 1760271 | 56809446 10153746 | 57682867 | | 
60 | 1736482 | 9848077 1763270 | 56712818 10154267 | 597587705 7 
$3, Nine N. Sine. N. Co-Tang.] N. Tangent. N. Co-Secant.] N. 1 
KH 24-5 8 D : G R : E S. n 


3 Kere 8 


Artificial Sines, Tangents Md — 


— 


9 DEGREES. 


2 Sine. 4. Co- Cine. L. Tangent, . Co L. Co- Tang. L. Secant, I. Co- Secant. E 
91 9.943324 9-95 994619 199 | | 91997125 | 10.8002875 | | 10.0053801 | 10.8056676 | 60 
94951293 | 9:9945999 9.2005294 | 10.7994706 | | 10,0054001 | 10.8048707 | 59 
9.959247 | 9-9945798 9.2013449 | 10.7986551 10,0054202 | 10.8040753 | 58 
9.1967186 9.994 5597 9.2021588 | 10.7978411 10,0054403 | 10.8032814 57 
9.1975110 9.9945396 9.2029714 10.7970286 10,0054604 | 10. 8024890 J 56 
9.1983019 | 9-9945194 9.2037825 | 10.7992175 10,0054806 10. 801698135 
9.799913 | 9:9944992 | | 92045922 | 10.7954978 | | 10.0055008 | 10.8009087 | 54 | 
5. 5.1998793 | 9:9944739 9.2054004 | 10.7945996 | | 10.0055211 | 10.8001207 53 
9.2006658 | 9.9944587 9.206202 19.7937928 10.00 53413 | 100.7993342 | 52 
9.201459 99944383 9.2070126 | 10.7929874 10,0055617 | 10.7985491 | 51 
9.2922345 | 9-9944180 9.2c78165 | 10.7921835 10. 0055820 | 10.7977655 | 50 
9.2030167 | 99943975 9.2086191 | 10.7913809 | | 10.005603 | 10.,7969833 | 49 
92937974 |. 9:9943771 | | 92094203 | 10.7995797 | | 10.0056329 | 10.7962026 | 48 
9. 2045766 9 9943566 9.2102200 | 10,7897800 10.0056434 | 10.7954234 | 47: 
9.2053545 | 9:9943361 9.2110184 | 10,7889$16 10,0056639 [107946455 } 46 
9.2061309 | 9.9943156 9.-2118153 10,7881847 10.0056844 | 10.79336g1 | 45 
9.2069059 | 9.9942950 9.2126109 107873891 10.00 57050 100.7930941 | 44 
92076795 [9.9942743 9. 2134051 10.786 5949 10.00 57227 | 10.7923205 | 43 
9.2084516 | 9.9942537 9-2141980 | 10.7858020 | | 10.0057463 | 10.7915484 42 | 
9.2092224 | 9.9942330 9.2149894 | 10,7850106 10,0057670 | 10.7907776 | 41 
9.2099917 | 9.9942122 9.2157795 | 10.7842205 10.00 57878 10 79008340 
9.2107597 | 9.9941914 9.2165683 | 10,7834317 10.0 58086 | 10.7892403 | 39 
9.2115263 | 9.9941706 9.2173556 | 10.7826444 10,0053294 | 10.7884737 | 38 
9.2122914 | 9.9941498 9.2181417 | 10.7818583 10,0058502 | 10.7877086 | 37 
9.2130552 | 9.9941 259 9.21$9264 | 10,7810736 10.0058711 | 10.7869448 | 36 
9.2138176 | 9.9941979 9-2197097 | 10.7802903 10,0058921 | 10,7861824 | 35 
9.2145787 99940870 9.2204917 | 10.7795083 10,0059130 | 10.7854213 | 34 
9.21 533834 9.99406 59 9,2212724 10.7787276 10.00 57341 10 78466 16 | 33 
9.2160967 | 9.9949449 9.2220518 | 10.7779482 10.00 59551.]J 10.7839033 | 32 
9.2168536 | 9-9940238 9.2228298 | 10,7771702 10.0059762 | 10,7831464 | 31 
9.2176092 | 9.9940027_ 9.2236065 | 10,7763935 10,0059973 | 12 7823908 | 30 
9-2183635 | 9.9939815 9.2243819 | 10.7756181 10,0060185 | 10.7816365 | 29 
9.2191164 | 9.9939603 9.2251561 | 10.7748439 10.0060397 | 10,7808836 | 28 | 
9.2198680 | 9.9939391 9.2259289 | 10,7740711 10,0060609 | 10.7801320 |.27 
| 9.2206182 | 9.9939178 9.2267004, | 10.7732996 10.0060822 | 10.7793818 | 26 
92213671 | 9.9938965 9.2274706 | 10.7725294 | | 10.0061035 107786359 | 25 
9-2221147 | 9. 9938752 9.2282395 10,771 7605 10,.0061248 | 10.7778853 24 
9.2228609 | 9.9938538 | | 9 2290071 | 10.7709929 | | 10.9061462 | 10.7771391 | 77 
9.2236059 | 9.9938324 9.2297735 | 1047702265 10,0061676 | 10.7763941 | 22 
9.2243495 [9.9938 109 9.2305386 | 10. 7694614 10.0061891 | 1c,7756505 | 21 
9.2250918 | 9.9937394 9.2313024 | 10,7686976 10.0062106 | 10.7749082 | 29 
9.2258328 | 9.9937679 9.23 206 50 | 10.7679350 10. 0062321 [107741672 | 19 
9.226 5725 | 9.993746 9.2328262 | 10.7671738 10.0 52 337 | 19-7734275 | 18 
92273110 | 9:9937247 | | 9-2335863 | 10.7664137 | | 10,0062753 | 19.7726890 | 17 
9.2230481 | 9.9937030 9.2343451 | 10.7656549 (0,0c62970 | 10.7719519g | 16 
9.2287839 | 9.9936813 9.2351026 | 10.7648974 10. 0063187 | 10.7712161 | 15 
9.2295185 | 99936596 9.2358589 | 10,7641411 10,.0063404 | 10.77048is | 14 
9.2302518 | 9.9935378 9.2366139 | 10,7633861 10.0063622 | 10.7697482 | 13 
9.230938 | 9.9936160 | | 9.2373678 | 10.7626322 | | 10.0063840 | 10.7690162 | 15 
919.2317145 | 9:9935942 9.2381203 | 10,7618797 19,0064058 | 10.7682855 | :1 
0 | 9-2324440 | 9.9935723 9.2388717 | 10.7611283 10,0064277 | 16,7675560 | 19 
119.2331722 | 9.9935504 9.2396218 | 10.76037$2 10,0064496 | 10,7668278 | 9 1 
2 | 9-2339992 | 9.9935235 9.2403708 | 10,7596292 10,0064715 | 10,7661008 8 
319.2346249 9.993 5065 9.2411185 110.7588815 10. 0064935 | 10.765375t | 7 
4 1 92353494 | 99934344 | | 92413650 | 10,7581350 | | 10.0065156 | 10.7646506 | 6 
5 | 9-2360726 | 9.9934624 9.2426103 | 10.75739897 10,9065376 | 10.7639274 | 5 
6 | 92367946 | 9.9934403 92433543 | 19,7566457 10.0065597 10.632084 4 
7] 92375153 | 9:9934181 9:2440972 | 10.7559028 10,0065819 f 10,7624847 | 3 
8 | 9.2332349 | 9.9933959 9.2448389 | 10,7551611 10,0066041 | 10.7617651 2 
3 | 92389532 /| 9.9933737 9-2455794 | 10.7544206 19,0066263 | 16.7610468 11 
— 8232527 | 99933515 _9-2463188 | 10,7536812 10-0066485 | 10. 7603298 
| L. Co-Sine. | L, Sine, L. Co-Tang. | L. Tangent, | L. Co-Secant.. L. Secent. | Ni | 
; 80 E G R E E S. 1 | 


F 


A TaBLE of Natural and 


22 
DEGREES; ; | 
MI N. Sine. N. Co- Sine. | N. Tangent N. Co-Tang. N. Secant. N. Co-Secan | 
, o | 1736482 | 9848077 1763270 | 56712818 10154267 | 57587703 
1 | 1739346 | 9847571 1766269 | 56616509 10154788 | 57492861 
2 | 1742211 | 9847065 1769209 | 56520516 10155310 | 57398333 
3 | 17450975 | 9846558 1772269 | 56424838 10155833 | 57394121 
1 4 | 1747939.| 9846050 1775269 | 56329474 10156357 | 57210223 
5 | 1750803 | 9845541 1778270 | 56234421 10156882 | 57106636 
6 | 1753667 | 9845931 1781221 | 56139680 10157408 | 5792336 
7 | 1756531 | 9844521 1784272 | 56045247 10157935 | 56939393 
8 | 1759395 | 9844010 1787274 | 55951121 | 10158463 | 5683773, 
9 | 1762258-| 9843498 1790276 | 55857302 10158992 36745380 
10 1765121 | 9842985 1793278 | 55763786 10159521 | 56653331 
11 | 1767984 | 9842471 1796281 | 55679574 | 10160051 36561583 
12 | 1770847 | 9871956 1799284 $5$77663 10189582 | 56470145 
13 | 1773710 | 984144 1 802287 | 55485052 ' 10161114 | 56378995 
14 | 1776573 | 938492924 4 1805291 | 55392740 10161647 | 56288148 
15 | 1779435 | 9240407. 1808295 | 55300724 10162181 | 56197599 
16 |'1782298 | 9839889 | 1811299 | 55209005 10162716 | 56107343 
17 | 1785160 | 9539370 { 1814303 | 55117579 10163252 | 56017386 
18 | 1788022 | 9838850 [ 1817308 35026446 10163789 | 55927719 
19 | 1790884 | 9838329 1820313 | 54935604 10164327 | 55838343 
20 | 1793746 | 9837808 1823318 | 54845052 10164366 | 55749258 
21 | 1796607 | 9837286 1826324 | 54754758 10165406 | 55660460 
22 | 1799469 | 9836763 1829330 | 54664812 10165946 | 55571950 
23 | 1802330 | 9836239 1832336 | 54575121 193466487 | 55483726 
24 | 1805191 | 9835714 1835343 | 54435715 10167029 | $5395786 
25 | 1808052 | 9335189 1838350 | 54396592 10167572 | 55308129 
26 | 1810913 | 9834663 1841757 | 54397750 10168116 | 55220754 
27 | 1812774 | 9834136 1844365 | 54219188 10168661 | 55133659 
28 | 1816635 | 9833608 1847373 | 54139906 101692075 5046843 
29 | 1819495 | 9333979 1850381 | 54042901 10169754 | 34960305 
30 1822355 9832549 _1853390 | 53955172 10170302 348744 
31 | 1825215 | 9832018 i856390 | 53867718 10170851 | 54788055 
32 | 1828075 | 9831487 1859408 | 53780538 10171401 | 54702342 
33] 1830935 | 93830955 1862418 | 53693630 10171952 | 54616901 
34 | 1833795 | 9830422 1865428 | 53606993 10172504 | 54531731 
35 | 1836654 | 9829988 18684383 | 53520626 10173056 | 54446831 |! 
36 |_1839513 | 9829353 1871449 | 53434527 10173609 | 54362199 |! 
'37 | 1842373 | 9328817 1874460 | 53348696 10174163 | 54277835 
38 | 1945232 | 9328281 1877471 33263131 10174718 | 54193737 |! 
39 | 1848091 | 9827744 1830483 | 53177830 10175274 | 541999903 |! 
| 49 | 1850949 | 9827206 1883495 33092793 10175831 | 54026333 
41 | 1853808 | 9826667 1886507 | 53008018 10176389 | 53943026 
42 | 1856666 | 9826127 1889520 | 52923505 10176948 83859979 
43 | 1859524 | 9825587 1892533 | 52839251 10177508 | 53777192 
44 | 1862382 | 9825046 1895546 | $2755255. 10178069 | 53694664 
45 | 1865240 | 9824504 1898559 32671517 10178631 | 53612393 
46 | 1868098 | 9823961 1901573 | 52588035 10179194 | 53530379 
47 | 1870956- | 9823417 | 1904587 | 52504809 10179758 | 53448620 
481873813 | 9322872 1 1907602 | 52421836 10180322 | 53367114 
49 1876670 | 9822327 | 1910617 | 52339116 10180887 | 53235861 
5o | 1879527 | 9821791 1913632 | 52256647 10181453 | 53204860 
51 | 1882384 | 9821234 1916648 | 52174428 10182020 | 53124109 
52 | 1885241 | 9820686 1919664 [52092459 10182588 | 53043608 
53 | 1888098 | 9820137 ] 1922680 | 52010738 | 10183157 | 52963354 
54 | 1890954 | 9319587 1925696 | 51929264 10183727 | 52883347 
* 1893811 | 9819036 1928713 | 51848035 10184298 | 52803587 
56 | 1896667 | 9313485 1931730 | 51767051 10184870 | 52724070 
57 | 1899523 | 9917933 1934748 51686311 10185443-| 52644799 
58 | 1992379 | 9817380 1937766 | 51605813 10186017 | 52565768 
59 | 1995234 | 9316826 1940784 51525557 10186592 | 52486979 
| Co | 1908090 9816271 | 1943803 51445540. 10187168 | 52408431 
N. Co-Sine.] N. Sine N. Co-Iang. ] N. Tangent. | N. Co-Secanti N. Secant. | 
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23 
=, DEGR EE S- 
"LS Sine, 5 2 Cosine. 1. 1 Tangent. L I. Co-Tang. L. Fer L. Co- Secant. ..--. 
0 9. 229672 9. 9.9933515_ 9. 2.463188 10. 7536812 10. 0066485 10 263298 60 
9. 23861 | 9-9933292 9. 9.470569 10.75 29431 10.0 10.7596139 | 59 
3:2411007 | 9.9933068 9-2477939 | 10.7522061 10.0066532 | 10.75388993 | 58 
9.241S141 99932845 9.248 5297 10.7514703 10,0067155 | 100.7581859 | 57 
9.2425264 | 9.9932621 9.2492643 | 10.7597357 10,0067379 | 10.7574736 | 56 
9.2432374 | 9-9932396 9.2499978 10.750022 10,0067664 | 10.7567626 | 55 
| 9.2439472 | 9.9932171 | | 92507301 | 10.7492699 | |_10.0067829 | 10.7560528 | 54 
9.244655 | 9. 9.9931946 9.2514612 | 10.74$5388 10,0068054 | 10.7553442 | 53 
\ 9.2453632 | 9.9931720 9.2521912 |*10.7478088 10.0068280 | 10.7546368 | 52 | 
9.2460695 | 99931494 9.2529 200 | 10.7470800 | | 10.0068506 | 10.75393e5 | 51 
9.2467746 | 9.9931268 9.2536477 | 19:7463523 10.0068732 | 10.7532254 | 50 
9.2474784 | 9.9931041 9.2543743 | 19-7456257 10. 0068959 | 10.7525216 | 49 
9 2481 81 I 9.9930814 9. 2550996 10.7449903Z _10,0059186 10.7518189 48. 
9.348827 | 9.9930587 9.2558240 | 10.7441760 | | 10.0069413 | 10.7511173 | 47 
9.2495830 | 9-9939359 9.2565472 | 19.743452$ o. 069641 | 10.7504170 | 46 
9.25023822 | 9.9930131 9.2572691 | 10.7427308 10,0069369 | 10.7497178 | 45 
9.2509803 | 9.9929902 9.25799ol | 10.7420099 10.0070098 | 10.7490197 | 44 
9.2516772 | 9-9929673 9.2587099 | 10.7412901 10,0070327 | 10.7483228 J 43 
9.2523729 | 9.9929444 | |_9:2594285 | 19.7405715 | | 10.0070556 | 19.7476271 [ 
9.2530675 | 9.9929214 9.2601461 | 10.7398539 | | 10.0070786 | 10.7469325 | 41 
9.2537609 | 9.9928984 9.2608625 | 10.7391375«| | 10.9071016 | 10.746239% 40 
9.2344532 | 9-9929753 9.2615779 | 10.7384221 10.0071247 | 10.7455468 | 39 
9.2551444 9.9928522 9.2622921 | 10.7377979 10.0071478 | 10.7448556 | 38 
9.2553344 | 9.9928291 9.2630053 | 10.7363947 10.0071729 | 10.7441656 | 37 
92565233 | 9.9928059 | | 9.2637173 | 10.7362827 | | 10.0071941 | 10.7434767 36; 
9.2572110 | 9.9927827 9.2544283 | 19.7355717 10.0072173 | 10.7427890 | 35 
9.2578977 | 9-9927595.| | 92651382 | 10.7348618 | | 10.0072405 | 10.7421023 | 34 
9.2585832 | 9.9927362 9.2658470 | 10.7341530 10.007263$ | 10.7414168 | 33 
9.2592676 | 9.9927129 9.2665547 | 10.7334453 10,0072871 | 10.7407324 | 33 
9.2599509 | 9.9926595 9.2672613 | 19.7327387 10.0073105 | 10.7409491 | 31 
9.2606330 | 9.9926661_ 9.2679669 | 10.7320331 | | 10.0073339 | 10.7393670 [32 | 
9.2613141 | 9.9926427 9.2686714 | 10.73132836 10.0073973 | 10.73386859 | 29 
9.2619941 | 9.9926192 9.2693749 10.7306251 10,00738c8 | 10.7380059 28 
92626729 | 9.9925957 | 9.2700772 | 10.7299228 10,.0074043 | 10.7373271 | 27 
9.2633507 | 9.9925722 9.2707786 | 10.7292214 10.0074278 | 10.7366493 26 
5 | g9.2649274 | 9.992 5486 9.2714788 | 10.7285212 10.0074514 | 10.7359729 | 25 
9.2647030 | 9.9925250 [2272178 | 10.7278220 | [-10.0074750 | 10.7352979 | 24 
9.2653775 | 9-9925013 9.2728762 | 10.7271238 10,0074987. | 10.7346225 | 23 
9.2660509 | 9.9924776 | 9.2735733 | 19-7264267 10.0075224 | 1647339491 | 22 
0 | 9.2667232 | 9.9924539 9.2742693 | 10.7257306 10.0075461 | 10.733276$ | 21 
o | 9.2673945 | 9.9924301l 9.2749644 | 19.7250356 10.0075699 | 10.7326055 | 20 
t | 9.2680647 | 9.9924063 9.2756584 | 10.7243416 10,0075937 | 10.7319353 | 19 
2 9.2687338 9.9923824 | 9.2763514 10. 7236486 10. oo76 176 | 10 7312662 18 
319.2694019 | 9.9923585 9.2770434 | 10.7229566 10,0976415 | 10.7305981 | 17 
4 | 9.2700689 | 9.9923346 9.2777343 | 19.7222657 10.0076654 | 10.7299311 | 16 
5 | 9.2707348 | 9.9923106 9.2784242 | 10.7215758 10,0076894 | 10.7292652 | 15 
6 | $.2713997 | 9.9922866 9.2791131 | 109.7208869 10.0077134 | 10.7286003 | 14 
7 |] 9.2720635 | 9.9922626 9.2798009 | 10.7201991 10.0077374 | 10.7275365 | 13 
8 | 9.2727263 | 9.9922385 | | 92804878 | 10.7195122 | | 10.0077615 | 16.7272737 | It 
9 94733880 9.99221 44 9.2811736 10.7188264 10.0077$56 | 10.7266120 | 11 
o | 9.2740487 | 9.9921902 9.2818585 | 10.7181415 10,0078098 | 10.7259513 | 19 
1 | 9.2747083 | 9.9921660 9.2825423 | 10.7174577 10.0078340 | 10.7252917 | 9 
2 | 9.2753669 | 9-9921418 90.2832251 | 19.7167749 10.0078582 | 10.7246331 8 
3 | 9.2760245 | 9-9921175 9.2839070 | 10.7160930 10,0078825 | 10.7239755 | 7 
449.2766811 129922932 9.284878 | 10.7154122 | | 10.0079068 | 10.7233189 6 
5 | 912773366 [9.99 20689 9.2852677 | 10.7147323 10,0079311 | 10.7226634 | 5 
6 | 9.2779911 | 99920443 9.2859466 | 10.7140534 10.0079555 | 10.7220089 | 4 
7 | 9.2786445 | 99920201 9.2866245 | 10.7133755 10.0079799 | 10.7213555 3 
849.2792970 | 9.9919956 9.2873014 | 10.7126986 10.0080044 | 19.7207030 2 
919.2799484 | 9.9919711 9.2879773 | 10.7120227 10. 0080289 | 10.7200516 I 
0 | 9.2705988 9.991 9466. _ 9.2886523 | 10.7113477 10,0080534 | 10.7194012 o | 
L. Co- ine. L. Sine. | L. Co-Tang. | L. Tangent. L. Co-Secant. | L Secant, | M 
79 DEGREES, . bw 


n A 
24 A TABLE of Natural and 

| 11 DEGREES — 
MIN. Sine. N. Co-Sine. N. Taagent.| N. Co-Tang. | © N. Secant. N. Co-Secant " T 
2 | 1908090 | 9816271 1943803 | 51445540 1018716 52408431 [7 _ 
1 | 1910945 | 9815716 1946822 | 51365763 10187744 52330121 2 

2 | 1913800 | 9815166 1949841 | 51286224 10188321 | 52252050 4 
3 | 1916655 | 5814603 1952861 | 51206921 10188899 | 52174216 ** 
4 | 1919510 | 9814045 1955881 | 51127855 10189478] 52096618 * 
5 | 1922365 | 9813486 1958901 | 51049024 10190058 | 52019254 * 
6 | 1925220 | 9812926 | | 1961922 | 50970426 Lo1go639 | 51942123 2 
7 | 1928074 | 9812366 1964943 | 50892061 10191221 | 51865228 f g 
8 | 1930928 9811805 1967964 | 50813928 10191804 | 51788563 ” 
9 | 1933782 | 9811243 | 1970986 | 50736025 10192388 | 51712128 * 
10 | 1936636 | 9810680 1974008 | 506358352 10192973 | 51635924 | y a 
11 | 1939490 | 9810116 1977030 | 50580907 10193559 | 51559948 * 
J 12 | 1942344 | 9809551. 1980053 | 50503690 10194146 | 51484199 — 
4 13 | 1945197 | 9808986 1983076 | 50426700 10194734 | 51408677 Tr 
| | 14 | 1948050 | 9808420 19861 | 59349935 10195323 | 51333381 * 
| | 15 | 1950903 | 9807853 1989124 | 50273395 10195912 | 51258305 * 
4 16 | 1953756 | 9807285 1992148 | 50197078 10196502 | 51183461 04 
3 17 | 1956609 | 9806716 1995172 | 50120984 10197093 | 51108835 * 
© | | 18 | 1959461 | 9806146 1998192 50045111 10197685 51034431 [0 * 
bl | '19 | 1962314 | 9805576 2001222 | 49969459 tolg8278 | 50960248 |; = 
4 20 | 1965166 | 9805005 2004248 | 49894027 10198872 | 50886284 | y TY 
B 211968018 | 9804433 2007274 | 49818813 10199467 50812539 1 9 | 
It | 22 | 1970870 | 9803860 2010300 | 49743817 10200063 | 50739012 | þ 8 
1 23 | 1973722 | 9803286 2013327 | 49669037 10200660 | 50665701 U o 
iy 24 | 1976573 | 9802711, 2016354 | 49594474 10201258 | 50592606 | 92 
101 25 | 1979425 | 9802136 2019381 | 49520125 10201857 | 50519726) 92 
41 26 | 1982276 | 9801560 2022409 | 49445590 10202457 | 50447060 | y 9.2 
i% 27 | 1985127 | 9800983 2025437 | 49372068 10203058 | 50374607 | y 9.2 
1 28 | 1987978 | 9800405 2028465 | 49298358 10203660 | 59302367 | y 9.2 
4 29 | 1990829 | 9799826 2031494 | 49224859 10204263 | 50230337) 9.2 
i 30 | 1993679 | 9799247_ 2034522 | 49151570 10204867 | 50158517 |} 9.2 
31 | 1996530 | 9798667 2037552 | 49078491 10205471 | 50086907 | y 9.3 
* 32 | 1999380 | 9798086 2040582 | 49005620 10206076 | 50ol 5505 |! 9.3 
7 33 | 2002230 | 9797504 2043612 | 48932956 10206682 | 49944311 |! 9.3 
4 34 | 200 5080 | 9796921 2046643 | 48860499 10207289 | 49873323 9.3 
| 35 | 2007930 | 9796337 2049674 | 48788248 10207897 | 493802541 9.3 
+ 36 | 2010779 | 9793752 | 2052705 | 48716201 10208506 | 49731964 9.3 
161 37 | 2013629 | 9795167 2955737 | 48644359 10209116 | 49661591 9.3 
1 38 | 2016478 | 9794581 2058769 | 48572719 10209727 | 49591421 $ | 9.1 
id 39 | 2919327 | 9793994 2061801 | 48501282 10210339 | 49521453 ) | 9. 
| 49 | 2022176 | 9793406 2064834 | 48430045 10210952 | 49451667 o | 9.1 
| 41 | 2025024 | 9792817 2067867 | 48359010 10211566 | 49392120 t | 9- 
iN | 42 | 2027873 | 9792228 2070900. | 48288174 10212181 | 49312754 2 | 9. 
if 43 | 2930721 | 9791638 2073934 | 48217536 10212797 | 49243586 2 | 9. 
A 44 | 2933569 | 9791947 2076968 | 48147096 10213414 | 49174616 4 | 9.: 
|} 45 | 2036417 | 9799455 2080003 | 48076854 10214032 | 49105844 5 | 9. 
| 46 | 2039265 | 9789862 2083038 | 48006808 10214650 | 49037267 6 | 9. 
19 47 | 2042113 | 9789268 2086073 | 47936957 10215269 | 48968886 | 1 - 9. 
7 48 | 2044961 | 9788674 2089109 | 47867300 10215889 | 48900700 | "gs | 
4 49 | 2047808 | 9788079 2092145 | 47797837 10216510 | 48832707 | 90 | 9. 
5o | 2050655 | 9787483 2095181 | 47728567 -10217132 | 48764997 |" bo | 9, 
51 | 2953502 | 9786386 2098218 | 47659490 10217755 | 48697299 | 19. 
2 | 2056349 | 9786288 2101255 | 47590603 10218379 | 48629883 1 ÞP 9. 
53 | 2059195 | 9785689 2104293 | 47521907 10219004 | 48562657 | | 33| 9. 
54 | 2062042 | 9785090 _2107331 | 47453401 10219630 48495621 . 9. 
55 2064888 | 9754490 2110369 | 47385083 10220257 | 48428774 | 55. 
55 | 2067734 | 9783389 2113407 | 47316954 | 10220885 | 48362114]. 
57 | 2070580 | 9783287 2116446 | 47249012 10221514 | 48295643 ö 571 9: 
58 2073426 | 9782684 2119485 | 47181256 10222144 | 48229357 | * 58 | 9. 
59 | 2076271 | 9732080 2122525 | 47113686 10222775 48163258 | 5919. 
60 | 20790117 9731476 2125565 | 47046301 10223407 48097343 b 60 | 9. 
N. CooSime. N. Sine. | N. Co-Tang.| N. Tangent, N. Co-Secant. N. Secant._ M IF 'L 
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1 | 11 DEGREES. _— 
2 L. Ce Sine. L. Tangent. | L. Co-Tang. L. Secant. L. Co-oecant | | 
* e 9-2893263 | 10.7106737 | | 10.0080780 | 1187575 
94818967 9.9918974 9.2899993 | 10.7 190007 ORE nel 14 1 3 
92625441 | 9.9918727 9.2996713 | 10,7093287 10.0081273 | 10.717 125 5 
92831905 | 9.9918480 9.29 13424 [10.7086 576 0 gag * 59 32 
92838359 | 9 9918233 9.292026 10,95079974 100081762 | 10 2 
52844863 | 9.9917986 | 3492684) 1 318 | | 10.0082014 1433497 4 
92851237 | 9.917737 | | 92933500 | 10.7066500 | | 10.0082263 | 10.7148763 | 53 | 
9.2857661 | 9.9917489 9 2940172 | 19.70 59828 10,0082511 | 10.71423 34 23 
9.2864076 | 9.9917240 9.2946836 | 10.7053164 10.0082760 2 52 
92870480 | 9.9916991 9.29534$9 | 10.7046511 t0.0083009 | 2071 — <4 
92070875 | 9991074 9.2960134 | 10-7039866 | | 10.0083259 | 10.71231 + 
[_9:2833260 | 9.9916492 9.2966769 | 10.7033231 10,0083508 | 1 071 14855 2 
2889636 | 9.9916241 | | 9.2973 CTT 
9˙28 89 9.99 + 9.2973395 10.,7026605 10.008375 10711026 8 
9.2894 | 9.9915990 298001 rene 
9 9.29g0011 | 10. 7019989 10,0084010 | 10.7103999 | 46 
9.2902357 | 9-9915739 9.2936618 | 10,7013382 10,0084261 | 10.70 — 4 
92908704 [,9.9915488 9.2993216 | 10. 7006784 | | 10.084512 140 7051338 — 
9.2915040 | 9.9915236 9 2999804 | 10.7000196 10.0084764 —— 2 44 
92921367 | 9.9914984 | 9.306383 | 16.6993617 | | 10.0085016 ts - 
9.2927685 | 99914731 9.3912954 | 10.6987046 10,003 FF 
N . 2E . 
9-2933993 | 9-9914478 9.3019514 19.6989486 one 4 1 — + 
9.2940291 | 9.9914225 9.3026066 | 10.6973934 10.008 577 Wy * 40 
8 9:991 397 1 9 3932609 | 10.6967391 10,0086029 — 38 
be 9.991377 9.3039143 | 10.6960857 10 008624 : | 
92959129 | 99913462 | | 9.3945667 | 19.5954333, | 3 „ — 
9 2965390 | 9.9913297 53052183 | 10.69 — LISTER 9.4 
: 6947817 | 10,0086 
FAMA ee ee 
a 32.991269 9.306 5187 | 10.934813 | 10.008 | 
9.2984116 | 9.9912440 9-3971674 | 10.6928325 |. — 5. 9 bas 
22990339 | 9-99121834 9.3978155 | 10.6921845 | | 10.0087816 9 & 113 
92996553 | 9:9911927 93084626 | 10.6915374, |, | 19.0088073 | 1 pt — — 
92853277 9.9911670 9.309 1088 [10.908912 10.0088330 e — 
9.308953 9.991142 93097541 | 10.902459 ; 10,.c0388588 1 122 
9.3915140 | 9.99110154 9.3103985 | 10.6896015, 10,0088846 1 — 
53021317 188 11 1.83557 1989154 1.978663 25 
93933644 99128423266 10.6876734 | | 109089622 | 19.6966358 | 2, 
9-3939794 | 9.99tor19 | | 9.3129675 | 10.6870325 | | 10,0089881 I omen; — 
eee rye + | poarcoons 19.6354066 | 22 | 
l 990939 9.3142468 | 10.0857532 ; y 
4 9.3058189 9.99993 38 9.3148851 — . 5 1054782“ 21 
4e 9.990907 | | 9.3155226 | 19.6344774 | | 100090923 1 
91070467 | 9.950815 | | 9.3161592 | 10.6838408 10,9935697 | 19 
: 2A | . 408 10.091185 [ 10.6929593 | 18 
* 503 | 9-9993553 9.3167950 | 10.6832050 10.0091 447. PI Frey pw 
419.3082590 | 9.99938291 9.3174299 | 10.6825701 — Ao 10.6923497 | 17 
- 9.3088668 | 9.9908029 93180640 | 10,6819360 IE , 106917410 | 16 
G 9-3094737 | 9.9907766 9.3186972 | 10.6813028 —— 2 15 
8 ce e 99907502 9-3193295 | 10.6806705 | 1 ys 5 14 
647 | 9-9927239 | | 9.3199611 | 1.5882 10.2781 1892775 +, 
4 9.31 on 9.9906974 9.320591 8 10.5794082 1 0.0093026 Isg 2 — 
93118926 [9.990670 9.3212216 | 10.6787784 OO 0.6887108 | 11 
4 9-3124951 9.9996445 9.3218506 - 10.6781494 COTE 90 10.688 1054 10 
53 #3130908 9.9996180 9.3224788 | 10 6775212 — 3 9 
* 931369769 9905914 9.3231061 | 10.6768939 ——— 10. 5869032 8 
2.3422 | 9:9995648 9.3237327 | 10.6762673 10 —— — 7 
E — =— — — — > 2 
» 9.348965 | 9.9995382 9.3243584 | 10.6756416 n 702516 
2335277 9.990515 9 3249832 10.6750 168 | — 1068510351 5 
56 2448888. 99904848 9.3256073 | 10.6743927 —— 92 o 
59 4+ 28 . 9.9904 5Bo 9.3262305 | 10.6737695 10 0095420 My — 3 
80 21778785 99 9.3268 529 | 10.6731471 [ 10.0095688 — P 
23129199 | 99704%« | | 93274745 | 106735345 | | 100093936 16821211 | © 
—— — 2 Sy EL. Co-Tang. | I. Tangent. | | L.Co-Secant, | 1 Crane — 
5 | DECREES. — 
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26 : 4 T ABLE 6 of Natural cl 
ee | 12 DEGRE "EE S. 
M | N. Sine. N Co- Sine N. Tangen: N. Co-Tang. N. Secant. IN. Co- Scam, 
02079117 [781475 | 2125565 | 47046301 19223407. 409733 
1 | 2081962 | 9980871 2128606 | 46979100 10224040 | 43031613 
2 | 2084807 9780265 2131647 | 46912083 10224673 | 47966066 
3 | 2087652 | 9779658 2134688 | 46845248 109225307 | 47900702 
4 | 2090497 | 9779050 2137730 | 46778595 19225942 | 47835520 
5 | 2093341 | 9778441 | 2140772 | 46712124 10226578 | 47770319 | 
6 | 2096186 | 9777832 2143814 | 46645332 10227215 | 47705659 
712099030 | 9777222 2146857 | 46579721 10227853 | 47641058 
$ | 2101874 | 9776611 2149900 [46513788 10228492 | 47576596 
9 | 2104748 | 9775999 2152944 | 46448034 10229132 | 47512312 
10 | 2107561 | 9775386 2155988 | 46382457 10229773 | 47438206 | 
11 | 2110495 | 9774773 2159032 | 46317056 10230415 | 47384277 
12 | 2113248 | 9774159 2162077 | 46231832 10231058 | 4732054) 
13 | 2116091 | 9773544 2165122 | 46186783 10231702 | 47256945 
14 | 2113934 | 9772923 2168167 | 46121908 10232747 | 47193542 
| 15 | 2121777 | 9772311 2171213 | 46057207 10232993 | 47130313 
| 16 | 2124619 | 9771693 2174259 | 45992680 10233640 | 47067256 
17 | 2127462 | 9771075 2177306 | 45928325 10234288 | 47004372 
18 | 2130304 | 9770456 1 2180353 | 45864141 10234937 [48741660 
19 | 2133146 | 9769336 2183400 | 45800129 102355837 | 46879419 
20 | 2135988 | 9769215 2186448 | 45736287 10236238 | 46816748 
21 | 2138829 | 9768593 2189496 | 45672614 10236890 | 46754548 
22 | 2141671 | 9767970 2192544 | 45609111 109237543 | 46692516 
23 | 2144512 | 9767347 2195593 | 45545776 10238196 | 46630652 | 
24 | 2147353 | 9766723 2198642 4548 605 10238850 _ 46568956 
25 | 2150194 | 9766098 2201692 | 45419608 10239505 46507427 
26 | 21530935 | 9765472 2204742 | 45356773 10240161 | 46446064 
27 | 2155876 | 9764845 2207793 | 45294105 10240818 | 46384867 
28 | 2158716 | 9764217 2210844 | 45231601 19241476 | 46323835 
29 | 2161556 | 9763539 '2213895 | 45169261 10242133 | 46262967 |} 
30 2464225 22829 218947 45107085. 10242795 | 46202263 
31 "2167236 9762330 2219999 | 45045072 10243456 | 46141722 
| 32 | 2170076 | 9761699 2223051 | 44983221 10244118 | 46081343 
33 | 2172915 | 9761067 2226104 | 44921532 10244781 | 46021126 
34 | 2175754 | 9760435 2229157 | 44860004 10245445 | 45961070 
35 | 2178593 | 9759802 21232211] 44798636 10246110 | 45901174 | 
36 | 2181432 | 9759168 2235265 | 44737428 10246776 | 45841439 |! 
37 | 2184271 | 9758533 2238319 | 44676379 10247443 | 45781862 f 
38 | 2187110 | 9757897 2241374 | 44615489 10248111 | 45722444 |! 
39 | 2189948 | 9757260 2244429 | 44554756 19248780 | 45663183 [1 
40 | 2192786 9756623 2247485 | 44494181 10249449 | 45604080 | 1 
41 | 2195624 | 9755985 2250541 | 44433762 10250119 | 45545134] 
42 | 2198462 | 9755346 (2253597 | 44373499 10250790 | 45486344 || 
43 | 2201300 | 9754706 2256654 | 44313392 10251462 | 45427709 |! 
44 | 2204137 | 9754065 2259711 | 44253439 10252135 | 45369229 |! 
45 | 2206974 | 9753423 2262769 | 44193641 10252809 | 45310993 |! 
46 | 2205811 9752781 2265827 44133996 10253484 | 45252730 ||| 
47 | 2212648 | 9752138 - 2268885 | 44074504 10254160 [45194711 
48 | 2215485 | 9751494 ' 2271944 | 44915164 10254837 | 451 36844 |! 
49 | 2218321 | 9750849 | 2275003 | 43955976 | 10255515 | 45079129 |! 
5o | 2221158 | 9750203 2278063 | 43896940 10256194 | 45921565 |" 
51 | 2223994 | 9749556 | 2281123 | 43838054 10256874 | 44964152 | 
52 | 2226830 | 9748909 2284183 | 43779317 10257555 | 44906889 | 
$3 | 2229666 | 9748261 | 2287244 | 43729731 10258237 | 44849775 | ! 
F 54 | 2232501 | 9747612 | 2290305 | 43662293 10258920 44792810 b 
55 | 2235337 | 9745962 | 2293367 | 43604003 10259604 | 44735993 | 
56 | 2238172 | 9746311 2296429 | 43545861 10260289 | 44679324 | | 
57 | 2241007 | 9745660 2299492 | 43487866 10260995 -| 44622802 | 3 
58 | 2243841 | 9745008. | 2392555 | 43430018 10261662 | 44566428 | ! 
59 | 2246676 | 9744355 2305618 | 43372316 10262330 | 44510198 | | 
60 | 2249511 | 9743791 | 2308682 43314759 10263039 | 44454115 |_- 
VN. Co-Sine.| N. Sine. , Co-Tangd N. Tangent. N. Co-Secant.| N Secant. | 
EEE 4 . 7-} & © £4 . — ve = 
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Artifictal Sines, Tangents, and — 
2 n DEGREES. _ 
. Fine. | L. Co-Sine. | L. Tangent. L. Co-Tang, | . Scan. L. Co-Secaut.| 
9.178789 [ 9.22444] 1 9:3274745 | 1% 10.672527 10. oog 5938 | 10. 6821211 60 
73184728 | 99993775 9-3280953 | 10.6 6719047 | | 10.0096225 | 10:6815272 | 59 
9.31906 59 9.9903 306 9.3 287153 19.6712847 10. 096494 | 10.6809341 58 
6.3 196581 9.993237 9.3293345 | 19.6706655 10,0096763 | 10.6803419 | 57 
9.3202495 | 9-9992967 9.3299528 | 10.6700472 10,0097033 | 10.6797505 | 56 
9.3208400 | 9.9992697 9.3395704 | 19.6694296 10,0097303 | 10.6791600 | 55 
9.3214297 9.9992426 9.3311872 | 10.66881 28 10,0097574 | 109.6785703 | 34 
9.3220136 | 9.9902155 9. 3313031 10, 6681969 | 10.0097845 | 10.6779814 | 53 
| 9.3226066 | 99901883 9.3324193 | 10.6675817 10.0098117 | 10.6773934 | 52 
9.3231938 | 9-9901612 þ | 93539327 | 10. 6669673 | 10,0098388 | 10.6768062 | 51 
9.3237902 | 9.9901 339 9.3 336463 | 10.6663537 10,0098661 | 160.6762198 | 50 
9.3243657 | 99991067 9.3342591 | 10.6657409 19,0098933 | 19.6756383 | 49 
93249305 | 9:9999794 | | 9.3348711 | 196651289 | | 19.9099206 | 19.6750495 | 43 | 
9.3255344 | 9.9900 521 9.3354823 | 10.6645177 10. 099479 | 10.6744656 | 47 
9.3261174 | 9-9999247 9.3360927 | 10.6639073 | | 19-0099753 | 19.6738826 | 46 
9.3266997 | 9-9899973 9.3397024 | 10.6632976 10,0100027 | 10.6733003 | 45 
9.3272311 | 9.9899698 9.3373113 | 19.6626887 10.0100302 | 10.6727189 | 44 
9.3278617 | 9-9899423 9.3379194 | 19.6620806 10,0100577 | 10.67213$3 | 43 
9.3284416 | 9.9899148 | | 9:3355267 10.6614733 10,0100852 | 10.6715584 | 42 
9.3290206 | 9.939897 3 9.3391333 | 19.6608667 10.011127 10.6709794 | 41 
9.3295988 | 9.9898597 93397391 | 19.660260g | | 10.0101403 | 10.6704012 | 49 
 9.3301971 | 9.9898320 9.3493441 | 10.6596559 10. 10169 100.6698239 | 39 
9.3307527 | 9.9898043 9.3409484 1.590516 10.0101 957 | 10.6692473 | 38 
9.331323z | 9.9897766 9.3415519 | 10.6584481 10,0102334 | 10.6686715 | 37 
. 9-3319035.| 9-93897489 9.3421546 | 10.6378454 10.0102511 | 10.6680965 | 36 
9.3324777 | 9:9897211 9.3427566 | 19.6572434 Io 0102789 10.6675223 | 35 
9-3330511 | 9.9896932 93433578 | 19.6566422 | | 10.0103068 | 10.6669489 | 34 
9.3336237 | 9-9396654 9.34395$3 ] 10. 6560417 | | 10.0103346 | 10.66697763 | 33 | 
9-3341955 | 99896374 93445530 1.03 34420 10.0103626 | 10. 6658045 32 
9.3347665 | 9.9896095 9.3451570 | 10.6548430 10.6103905 f 10.6632335 31 
| 9-33 53368 9.989581 5 9:3457552  10.6542448 10. 0103183 10. 6646632 [2 
93359562 9.989353 9.3463 3270 10.653647 10.0104465 | 10.6640938 | 29 
9.3364749 | 99895254 9.3469494 ] 19.6530506 10. 0104746] 10.6635251 28 
9.3370428 | 9.9894973 9.3475454 | 10.6524546 10,0105027 | 10.6629572J 27 F. 
9.3376099 | 9 9894692 9.3481407 | 10.6518593 10.0105 308 | 10.6623901 | 26 
9.3381762 | 9.9994410 9.3487352 | 10.6512648 10.010539 | 10.6618274 | 25 
9.3387418 | 9.9894128 9.349329 | 10.6506710 10.013872 | 10,6612592 | 24 | 
9.339365 9.989384 93499220 | 10.6500780 10.0106155 | to. 6606935 | 23 
9.3398706 | 9.9993562 9.3505143 | 106494857 | | 10.9106438 | 10.6601293 | 22 
9.3404338 | 9.9893279 9.3511059 | 1c.6488941 | | 10.0106721 | 10.6595662 4 21 
9.3409963 | 9.9892995 9.3516968 | 19.6483032 10.0107005 | 10.6590037 | 20 | 
119.3413580 | 9.9892711 9.3322869 | 10.6477131 ] | 10.0107289 | 10.6584420 | 19: 
| 9.3421190 | 9.9892427 | | 9.3529763 | 1471237] | 19.9107573 | 106578810 | 18 
2 | 9:3426792 | 9:9892143 9.35346 50 | 10. 6465356 | 10. 0107838 |] 10.6573208 | 17 
9.3432386 | 9.9891856 93540530 | 10.6459470| | 10.9g08144 | 106567614 | 16 
5 93437973 | 9.9891571 9.3 546402 [10.643 598 10. 0108429 106562027 | 15 
519.3443151 99891285 9.355227 | 10.6446733 10.0108716 | 10:6556448 ] 14, 
712.3449124 | 9.9890998 9.3558126 | 10.6441874 10.0109002 | 0.550876 [13 
8 | 9.3454688 | 9.9890711 9.3563977 | 10.6436023.| | 10.0109289 | 1016545312 | 12 | 
IND 6 * 3 * — — — — — — 
5 9:3460245 | 9.9890424 | | 93569921 | 10.6430179 | 1.19376 | 10.6539755 | It. 
o | 9:3465794 9.9890 137 9.3575658 | 10.6424342 10.0109863 | 10.6534206 | 10] 
1 | 93471336 | 9,9889849 9.3581487 | 10.6418513 10.0110151 | 10.6328664 | 9 
2 9.347687 9.9889 560 9.3587310 | 10.412690 10.01 1044 106523130 8] 
319.3482397 | 9.9889271 9.3593126 | 10.6406874 10.0110729 J 10.651760J] 7 
4 | 93487917 | 99888982 9-3598935 | 10.6401065 10.6T11018 } 10.65 12083” 8. 
5 | 93493429 | 9.9388693 | | 9- 3604736 | 10.6395264 10.0111307 | 10. 10.6506561 5 
619 3498934 , 9.988840 3 9. 3610521 1 10.6389469 10,0111597 | 10.650to066 | 4 
7 9:3594432 | 9.98881 13 9. 3616319 10.638368 1 100111887 | 10.6495568 | 3 
319.3309922 | 9.9887822 9.3622100 f 1,0.6377900 100112178 | 16.6490078 | 2 
9 | 9.3515405 |] 9.93887531 9. 3627874 10.6372126 10,01 12469 10.6484 5951 1 
0 22885 92887239 - | 9.3633641 - 22: 6366359 10.0112761 } 1,6422120 [ 
L. Co-*ime. | L. Sine. 4 , L. Co-Tang. I. Co-Secant, TL Fecher. M 
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28 as 
eee 2 DEGREES, 
| | _M | N. Sine, N. Co-Sine. N. Ia gent. AV. Co-Tang. N. Sccant. |N. Co-Seeau 
W ee eee 238582 | 43314759 | 10263039 _ an 
I | 2252345 | 97439409 2311746 | 43257347 | 10263729] 44398176 
.2 |] 2255179 | 9742390 2314811 43200079 | 10264420 44342382 
3 | 2258013 | 9741734 | 2317876 | 43142955 ; | 19265112 | 4428671 |; 
| 4 | 2260845 | 9741077 | 2320941 | 43985974 | 10265805 44231224 
5 | 2263680 | 9740419 2324007 | 43929136 10266499 | 44175855 
6 | 2266313 | 9739760 | 2327973 | 42972449 | 10267194 | 44120437 
7 | 2269346 | 9739100 2339140 | 42915855 10267890 | 44965556 
8 | 2272179 | 9738439 2333207 | 42859472 | 10268587 | 44010616 
| 9 | 2275012 | 9737778 2336274 | 42803199 10269284 | 43955817 
10 | 2277844 | 9737116 2339342 | 42747066 10269982 | 43901158 
111 2230677 | 9736453 2342410 | 42691072 | 10270681 | 43846638 
12 | 2283509 | 9735759 | 2345479 |_42635218 10271381 | 43792257 
13 | 2286341 | 9735124 2348548 | 42579501 10272082 | 43738015 
14 | 2289172 | 9734458 12351617 | 42523923 10272784 | 43683910 
15 | 2292004 | 9733792 2354687 | 42463482 19273487 | 43629943 
j 15 | 2294835 | 9733125 2357758 | 42413177 10274191] 43576113 
1 17 | 2297666 | 9732457 2360829 | 42358009 10274896 | 43522419 
[22] 2200497 [9741788 2363999 | 42392977 19275602 | 43468861 
19 | 2303328 9731118 2366972 | 42248080 | 10276309 | 43415438 
20 | 2306159 | 9739448 2370044 | 42193318 10277017 | 43362t50 |, 
21 | 2308589 | 9729777 2373116 | 42138690 10277726 | 43398996 
22 | 2311819 | 9729105 2376189 | 42084196 10278436 | 43255977 
23 | 2314649 | 9728432 2379262 | 42029835 19279147 |'43203090 
1 24 | 2317479 | 9727758 2332336 | 41975£06 1027985911 43159336 
| 25 | 2320309 | 9927084 | 2385410 | 41921510 10280572 | 43097715 
26 2323138 | 9726409 2338485 | 41867546 10281286 '| 43045225 |} 
| 27 | 2325967 | 9725733 2391560 | 41813713 10282001 | 42992867 
1 28 | 2328796 | 9725056 2394635 | 41760011, 10282717 | 42940640 
| 29 | 2331625 [24378 2397711 | 41706440 10283434 | 42888543 
1] 3* | 2334454 | 9733699 2400787 41652998 10284152 42836576 
| 3i ] 2337282 | 9723019 2403864 | 41599685 10284871 | 42784738 
32 | 2340110 | 9722339 | | 2496941 | 41546501 10285591 | 42733929 
33 | 2342938 |, 9721658 Fl 2410019 | 41493446 10286312 | 42681449]? 
34 J 2345766 | 9720976 1 + 2413097 [41440519 , | 10287034 | 42629996 
| 35 | 2345594 | 9729293 | 2416176 | 41387719 ; | 10287757. | 42578671 
| 36 | 2351421 | 9719609 | 2419255 [| 41335946 10288481 | 42527474 
1] 37 | 2354248 | 9718925 | 2422334 | 41282499 10289206 | 4247649 
f 38 1357075 9718240 | 2425414 | 41239079 10289932 | 42425457 
39 ,| 2359902 | 9717554 J 2428494 |. 41177784 10290658 | 42374637 
i] 42 | 2362729 | 9716867 | 2431575 | 41125614 19291385 | 42323943 
M41 | 2355555 | 9716179 | 2434656 | 41973569 | | 10292113 | 42273373 
f 42 2368391 | 9715491 2437737 41021649 | | 10292842 | 42222935 
; 432371207 J 9714802 12440819 40969852 | 10293572 42172606 
1 44 i] 2374933 | 9714112 | | 2443901 [40918178 99 42122408 
452376859 7713421 TT 2446984 | 40866627 10295035 | 42072333 
{ 462379684. 9712729 | , | {| 2450067 | 40815199 10295768 | 42022380 
'1 47/1 2382510 | 9712036 | , | 12452151 40763892 10296502 41972549 
(] 4812385335 | 9711343 | , | {2456235 | 46742707 [| 7 10297239 | 41922840 
492388139 9719649 | , | ;| 2459320 | 40661643 J 10297973 | 41873252 
10 2390984 | 9709954 |, , ;| 2462495 | 49610700 | 10298716 | 41823755 |! 
i} 51t] 2393908 Ln ; © {| 2465491 | 49559877 10299448 | 41774435], 
f [-52/ | 2396633 | 9708561 | , | 2468577 | 40509174 10300187 | 41725219 
4 4 531] 2399457-| $7078f3 | | 2471663 | 40455590 10300927 | 41676102 
' [+5 4%] 2402280, | 9707165 2474750 | 40408125 , | 10301668 | 41627114 
Eb ————J-, — | —— — i — — 
1557 | 2495104 706466 ; | 2477837 | 49357779 11030240 | 41578243 
1-55, | 2497927 | $705766 2480925 40307550 | 10303153 | 41529491 
14-57 12287787 705065 - |. 2484013 | 40257440 10303897 41480856 
; £55 2413574 . 5 2487102 J 40207446 110304642 41472339 ö 
59 þ 2416396 .| 9703660 |. - 2490191 | 40157570 10305388 ] 4139393? | 
+ þ 60 2419249. 9792957. | 2493280 40107809. 10306135 1335655 q 
2 N. Co-Sine. ] N. Sine. | IN. Co-Tang | N. Tangent. N Co-Secant| N. — 
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Artificial Sins, Tangents and Secancs, 
One -13 DEG REES. g | 
LT Fine, | L. Co-Sine, [ L. Tangent. L. _ £. Co-Tang, L. Secant. TD Feeamt. RY 
a 9.520880 1  9.9887239 9, | 9.3633641_ 10,6366359 10.011276 10. 10.6479120 60 
' 53526349 "9.9886947 9.363940 10.6360 599 10.011305 170.8473651 
219.3531810 9.9886655 9.3645155 | 10.6354845 10,0113345 | 10.6468190 
3 93537264 | 9,.9886363 9.3650gol | 10.6349999 10,0113637 | 10.6462636 
4 | 9:3542710 9.9886070 9.36536641 | 10. 6343359 10.9113930} 10-6457 290 
5 9.3548 130 | 9.9885776 9.3661374 | 10.6337626 10,0114224 | 10.6451850 
6 | 93553582 9.9885482 9.36680 |} 10,6331900 10.114718 10.6446418 [4 
7193559149 9.9885188 93673819 | 10. 10.632618 100114812 | 110.6440993 
819.3564426 [99884894 9.367932 |. 10. 6320468 10.0115106 | 10.643574 
9. —— 9.884599 9.368 5238 | 10,6314762 10.011540 | 10.6430164 
9.3575240 | 9.9384303 9.3690937 | 19.6309063 10,0115697 | 10.6424760 
1 9.3580637 | 9.9884008 9.3696629 10,6303371 10,0115992 | 10.6419363 
9.3586027 | 9.9883712 | | 9.3702315 | 10.6297685 | | 10.0116288 | 19.6413973_ 
39.391409 | 9.9883415 9.3707994 | 10.6292006 I0,0116585 | 10.6408591 
9.3596785 | 9.9383118 9.3713667 | 10.6286333 10,0116882 | 10.640321 5 
9.3602154 | 9.9382821 9.3719333 | 10.6280667 I0,0117179 | 10.6397846 
943607515 | 99882523 9.3724992 |, 10.6275008 10,0117477 | 10.6392485 
9.3612870 | 9.9882225 (-3730545 10,6269355 10,0117775 | 10.6387 230 
9.3618217  9.9881927 9.3736291 | 10.6263709 10.011893 149.6381783 
9.3623558 99881628 9.3741930 | 10.6258070 10,0T18372 | 10 6376442 
9.3628892 | 9.9881329 9.3747563 10 6252437 10.0 118671 | 10.637108 
9.3634219 [9.988 1029 93753190 [1.02468 10 10,0118971 | 10.365781 
9.363939 [9.988729 93758810 | 10.6241190 10.0119271 | 10.6360461 
9.3644852 | 9.9880429 9.3764423 | 19.6235577 10.0119571 | 10.6355148 
9.3650158 2288128 | 9:3770030 _10.6229970 10.0119872 | 10.6349842 | 36 _ 
9:3655458 | 9.9879826 9.377 73631 | 10.9224369 10.0120173 | 10:6341542 
936607350 | 9:9879525 9.3781225 | 10.6218775 lo.0120475 | 10.6339250 
9.3666036 | 9.9879223 9.3786813 10.6213187 10,0120777 | 10.6333964 
9.3691315 | 9-9878921 9.3792394 106.6207606 10.012107 | 10.6328685 
9.3676587 | 9.9878618 9.3797969 | 10.6202031 19,0121382 | 10.6323413 
9.3681853 | 9-9878315 9.3803537 10, 6196463 10,0121685 106318147 | 
119.3687111 | 9.987g012 9.3809 loo 10.6190 10,0121988 "10.6312889 
9.3692363 | 9-9877708 9.33814655 | 10.6185345 10.0122292 | 10.6307637 
9.3697608 | 99877404 9.3320205 | 10.6179795 10.0122596 | 10:6302392 
4 | 9.3702847 | 9.9877099 93825748 | 10.6174252 10,0122901 | 106297153 
5 | 93708079 9.876794 9.3831285 | 10.6168715 10.0 123206 | 106291921 | 
6 | 93713304 | 9:9876488 9.3836816 | 106163184 | 1.123512 [ 106286696 | 
9.3719523 | 9.9876183 9.3842340 | 10.6157660 10.0123819 | 10.6281477 | 
8 | 93723735 | 9:9875876 9.3847858 | 10.6152142 10.0 124124 | 19.6276265 | 
9 | 93728940 | 9.9875570 9.3353370 100.6146630 10.0 124430 | 106271060 | 
919.3734139 9,9875263 93858876 | 10.6141124 | | 10.0124739 | 106265861 : 
| | 9.373933! | 9:9874935 93864376 | 10.6133624 | | 10,0125045 } ro;8280669 
2 | 9.34744517. | 9:93874648 9.3869869 | 10.6130131. 1-125 1082550] 
— _-_ — — _  — — — — * 
3 | 9:3749696 [9.974339 9-3375356 | 19.6124644 10,0125661 | 106250304 
4 | 9-3754$63 | 9:9874031 9.3880837 | 10.6119163 10,0125969 | 10.6245132 
5 | 9.3760034 | 9.9873722 9.33886312 | 10.6113688 10.0126298 } 10.6239966 
6 | 9.3765194 | 99873413 9.3391781 106108219 | 10.01265$7 10.623486 
7193770347 | 99873103 9.33897244 | 10.61029756 10,0126897 | 10.6229 1 
8 | 9:3775493 | 9:9872793 | | 93992700 | 10.6097300 | | 10.0127207 10.6221 | 
919.3780633 | 9.9872482 9.3908151 | 10,6091849 10.0127518 | 10,6219367 {41 ; 
0 | 9.3745767 | 99972171 9-3913595 | 19. 6086405 10. 0127829 | 10.6214233 | To | 
1 | 9.3790894 | 9.9991860 9.3919034 | 10.6080966 10,0128140 | 10,6209106 | 9 
119.3796015 | 9.9871549 9.3924466 | 10.6075534 10.0128451 10.620 39851 8 
539.3901129 [| 9.9871236 9.3929893 | 10,6070107 10,0128764 | to.6198891 } 7 
4 | 93806237 | 9.9870924 | | 9:3935313 | 19.6064687 | | 10.9129076 | 10.6193763 | 6 
55193811339 | 9.9870611 9.3940727 | 10.6059273 10.0 129389 | 10.61$88661 11 
6 | 9.3816434 | 9.9870298 9.3946136 | 10.6053864 10,0129702 | 10.6185366 4 
57 93821523 9.9869984 9.395158 10.50 4846210. 0130016 | 16.6178477 | 3 
589.3826605 9.996967 943956935 | 10.6043065 10,01309330 | 10:6173395 | 2 
59 | 9.3831682 | 99969356 9.3962326 | 10.6037674 10-0136644 10.668318 1 | 
409.3836752 | 9.9869041 _9 3967711 10,6032289 _10.0130959 10. | 10.6163248 © 
] L. Co-Sine. | L, Sine, | | L.Co-Tang. | L. Tangent. | | L.Co-Secant.| L. Secane, Þ M 
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Fans 7 N 
14 ] DEGREES 8 
N. Sine. N. Co-Sine. N. Tangent | N. Nag. N. Secant. Nec bee | 
2419219 | 9702957” 249228 | 49107809 10306135 | 41335655 
2422041 | 9702253 2496370 | 40058165 10306883 | 41287487 
2424863 [9701548 2499460 | 40008636 10307632 | 41239435 
2427685 9700842 2502551 |] 39959223 | 10308382 41191498 
2430507 | 9700135] 2505642 | 39999924 10309133 | 41143675 
2433329 | 9599428 25098734 | 39860739 10309885 | 41095967 
2436150 | 9698920 | 2511826 | 39811669 10310638 | 41048374 
2438971 | 9698011 2514919 | 39762712 10311392 | 41000893 
2441792 | 9697301 2518012 | 39713868 10312147 | 49953526 
2444613 | 9696590 2521106 | 39665137 10312903 | 49906273 
2447433 | 9695879 2524200 39616318 10313660 | 40859130 
2450254 | 9695167 2527294 | 39568011 10314418 | 40812100 
2453974 | 9524454 | 2530389 | 39519615 19315177 42765281 
2455894 | 9693740 2533484 | 39471331 10315936 49718374 [7 
2458713 | 96930925 2536580 | 39423157 10316697 | 49671677 
2461533 | 9692309 2539676 | 39375084 10317459 | 49625091 
2464352 | 9691592 2542773 | 39327141 10318222 | 49578615 
2467171 | 9690875 2545870 | 39279297 10318985 | 49532249 
2469990 | 9690157 _2548968 | 39231563 10319750 | 42485992 
2472809 9689438 2552066 | 39183937 10320516 | 40439844 
2475627 | 9688718 2555165 * — 10321282 | 40393804 
2478445 | 9687998 2553264 | 39089011 10322050 | 49347872 
2481263 | 9687277 | 2561363 | 39041710 10322818 | 40302048 
2484081 | 9686555 2564463 | 38994516 10323588 | 49256332 
2487899 | 96385832 25675363 |_38947429 10324359 | 49219724 |} 
2489716 | 9685108 2570664 | 38900448 10325130 | 40165219 
2492533 | 9584383 2573766 | 38853574 10325993 | 49119823 
2495350 | 96836 2576868 | 38806805 10326676 | 49074532 
2498167 | 9682931 2579970 | 38760142 10327451 | 40929347 
2500984, | 9682204 | 2583073 | 38713584 10328227 | 39984267 
2503800 | 9681476 1 2586176 | 38667131 |_19329003 | 39939292 
2506616 | 9680747 2589280. | 38620782 | 10329781 39894421 
2509432 | 9680018 2592384 | 38574537 | 19339559 | 39849654 
1 2512248 | 9679288 2595488 | 38528396 | 10331339 | 39804991 
2515063 | 9678557- 2598393 | 38482358 10332119 | 39760431 
2517879 | 9677825 2601699 | 38436424 10332901 | 39715975 
2520694 _ 9677092 | 2604805 | 38390591 10333633 | 39671621 
2523508 | 9676358 2607911 | 38244861 ; 10334467 39627369 
2526323 | 9675623 2611018 | 38299233 | 109335251 | 39583219 
2529137 | 9674888 2614126 | 38253707 19336037 | 3993917) 
1 2531952 | 9674152 2617234 38208281 10336833 | 39495224 
| 2534766 | 9673415 2620342 | 38162957 | 10337611" | 39451379 
27579 77 | 2623451 | 38117733 10338399 | 39497633 
12540393 | 9971938 2626560 | 38072609 10339188. | 39363985 
2543206 [9671199 2629670 | 38027585 | 10339979 | 39330443 
| 2546019 | 9670459 2632780 | 37982661 10340770 | 39296997 
2548832 | 9569718 2635891 | 37937835 10341563 | 39233651 
5.51645 | 9668976 2639002 | 37893109 | 10342356 | 39190403 
4458 | 9668233 2642114 | 37848481 19343151 | 39147254 |! 
| 2557270 9667490 2645226 | 37803951 - 10343946 | 39104203 | | 
4 2560082 | 9666746 2648339 | 37759519 10444743 | 39961250 | ' 
| 2562894 | 9666001 1 2651452 | 37715185 19345540 | 39018395 | 0 
| 2565705 | 9665255 2654566 | 37670947 10346338 | 38975637 | | 
2568517 | 9664508 2657680 | 37626807 10347138 | 38932976 | / 
1_2571328_| 9663760 2660794 | 31582763. 10347928 | 38890411 | | 
2574139.| 9663012 2663909 | 37538815 - 10348740 | 38847943 | ) 
2576950 | 9662263 2667025 | 37494963 10349542 | 38805570 | 4 
2579760 | 9661513 2670141 | 37451207 103590346 | 3876329; | 3 
2582570 | 9660762 |. 26732357 | 37497546 10351150 | 38721112 | 7 
2585381 | 9660010, 2676374 | 37363980 10351955 | 38679025 | 
2588190 {| 9659258 2679492 | 37320508 10352762 | 38637933 | * 
N. Co-Sine. N. Sine, N. Co- Tang] N. Tangent. N. Co-S Secant.| N. Secs Secane. | 
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artificial Sines, Tangente and Secants. | 


— — —1—ů— I 
— — ern 1 
L. Sine, | L. Co-Sine. | l | L. Co-Tang. T7 j 
o | +1036792 | 9.920004 9.396771 | 10.60 — e 
; | 93841815 | 99868726 | | 93973085 3 89 | |_12.9130959 | 19.6163248 | 60 | 
119.3846872 [9.986840 2 18 2691 1,0131274 | 10.6158185 | 59 
1 22 99205553 9.398380 OS 2 n — 
; 9 | 99867778 : ON 38 10.6 | 
5 | 9.3862008 —— bh 1 10.601080g 10.01 32222 BOW 37 
9.38874 | 9.9867 144 — — 92 10.132339 | 10.6137992 2 | 
py En Dn | ie os 41 
. en 182254 217257 122422737 
F 9.9866191 9.491591 "SPE 0.01 33491 | 10.612291 
9.38$7109 9.98658 * 5910 10.5984090 10.0133809 I 913 4 32 
9.3392111 — | * 10.5978763 10.013428 * 31 
el. 24.3875 10.5968127 19,0134447 | 10.6107889 47 
9.390 2096 [9.986491 94037182 7 68127 | eee | 4B 
FA Rod rH 
. 99864273 a 9.013347 | 1 | 
93917028 | 9.9863952 qd hw, '10.5952216 | | 10.0135727 122775 46 
9.3921993 9.863630 9.405836 19.5946924 (1 10.01 36048 —.— 24 
9.392692 | 9.9863308 33 0.941637 | | 10.0136370 | 1.6 44 
AFFAIR e, e e * 
41794 [9.862340 9.40 1 * 10.017337 | 10.606 
84712 | 10 37660 | 10.6058206 | 
9.3951658$ | 9.98616 949 0.5915288 10.013798 | 39 
9.3956581 | 9.9861 — 9439965 1.591003 10 ps — 10.6053271 | 3B ] 
9-3961499 | 9.9861045 | 94995213 | 0.59024908 | | 100135670 | 9 7 
„ 
a 15 | 9.986039 5894310 | | 10.0139280 
9306915 ee, e | root, | | roc1300 , 
e e ee | 10914995 | refrthat | 3 
9.3990878 | 9.985908 10.5873419 | |_12:9149584 | 10.601 
9-399 57 54 33838762 —— 2 — 10.0140911 | 16.80 eee 30 | 
9.4905489 | 9.9858106 -9.4147383 3857809 10.0141566 | 10.39993 
9.4010348 | 9.9857777 | | 54152570 10.5852617 | | 199141894 | 19.5994 1 26, 
9.4015201 9.9837449 9.413 $7752 102007499 I0.0142223 LES 261] 
94920048 | 9.9857119 | | 94162928 rere 24. 
94224889 | 9.9836790 | | 9.4168 10.53837072 | | 10.0142881 10 FA 
9.49297 34 | 9-9856460 9-417 _ 10,3831901 10.0143210 OED 23 
9:4934354 | 9:9856129 | | 9 * 44 gez 1014334 ——.— 4 22 
1 | 9-4239378 | 9.9855798 | | 9.4183580 * 84 10.143871 | 10.5965 * 
29444198 [9.8482 94188725 9 on 10.144202 | 10. = - 
3 | 9.4049009 | 9.9855135 2 1231122 | | 10.0144533 | 10.595 
3 | 94958617 9.934471 4204146 10. 380098 10. 0143197 2 17 
619.4063413 9.985438 9.420 — 10.5795854 | | 10.0145529 | 10 946184 | 16. 
» | 9:4068203 | 9.9853805 9275 | 10.5790725 8 3941383 | 15 
8 | 94972987 | 9:985347! phones 1224725 19143155 — * 
9 | 9-4977766 25872128 41911 %% 788 10.9146529 * 1797 | 13 
10.5927013 | 12 
o | 9:4082539. | 9.98 9.4224628 | 10.5775372 13 [12] 
34081306 w— 94229735 10:3776363 145 196862 | 10.5922234 [1 
9.9852468 9.4234338 15750 10 
2 | 9.4 2068 | 9.9852133 3 —— 38 | 10.5765162 9 47532 — 4 10 
3194096824 | 9.9851798 7 39935 | 10.3760065 hy ee .$912694 | 9 
4 | 94101575 | 9-9851462 I ba 54974 | | 100148203 2 — : 
633 1 if E I 
Irn. —.— e e 1328442“ 
—.— 9.980789 * .— 10.3744806 | | 10.0148875 | 10.3893680 7 
1 2 — — 1 4 to.3888941 | 4 
; 9.983011 , 5 10.61 : | 
) | 98123245 | 9.989776 | | 9.4 20408 | 10.5729592 wn es penned | Wh 
0 9.8129962 8 4275469 1 10.5724521 10.587947 2 
: 9.98494 38 4280 4 10.0150224 | 10.58 
L. Co-Sine, | T. Sine. 80525 22 . pate bay. | 
mew Ine. „ Co-T. 8 Tangent TT 2 4 — 4 10.587003 oO 
75. D 14 E ET . Co-Secant. | L.Secant, | M 
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32 4 'TaBrst of Natural and 
Ws 15 DEGR EKS 
MN. Sine. N. Co-Sine. | N. Ia gen- N. Ce- Tang. N, Secane, N To-Sern 
[0 | 1538190 9659258 | 2679492 | 37320580 | 10352762 | 38637033 
it F 2591000 | 9658505 | 2682610 | 37277131 | 10353569 38995135 |} 
 '2 | 2593810 9657751 | 2685728 | 37233847 } 19354373 | 38553332 |; 
'3 | 2596619 | 9656996 . | 2688847 | 37190658 | 10355187 | 3851622 |; 
42599428 9656240 | 141428691967 37147561 10355998 | 3847000; 
5 | 2602237] 9655483 | © |; 2695087 371045584 10356809 | 38428482 
6 | 2603045 | 96534726 | | | 2698207 137061648 - | 10357621 | 38387051 
7 | 2607853 | 9653968 | 2701328] 37018830} 10358435 | "38345713 
$ ] 2610661 79 2704449 | 36976103 | 10359249,| 38304465 
9 | 2613459 | 9652449 . | 2797571] 36933469 10360065 | 38263313 
2616277 | 9651688 | 2710693 | 36890927 |. J 10360881 3813225: 
2619085 | 9650927 | 2713816 36848475 Jy, ; | 20361699, | 38491280 
12 | 2621892 | 9650165 | 27169491] 36806115” | | | 10362517, | 38146399 
2624699 | 9649402 | 2720064'| 36763845} | | 10363337; | 38099616 
2627506 | 9648638 2723188 [36721665 | 10364157:| 38658911 
2630312 | 9647873 2726313 36679575 J | 70364979 | $861830; 
2633118 | 9647107 272.9438 | 36637575 | | | 10365Bor | 37999982 
2635924 | 9546341 2732564 | 36595665 | | 10366625 (37937392 
2638730 | 9645574 2733690 | 36553844 | | | | 19367449 [3789960 
2641536 | 9644806 | 2738817 | 36512111 10368275 37856960 
| 2644342 | 9644037 | 2741944 | 36470467 10369101, 37816396 
2647147 |] 9643267 ' ] 2745072 | 364289ir'}— | 10369929 | 37996512 
2649952 | 9642497 | 2748201 363874444 | | | 10370757 | 37736595 
2632757 | 9641726 | J 2751330 36346064 }* | . ] 10371587 | 39696636 
| 2653561 | 9649934 | | [ 2754459 | 36304771 |» | | | 10372417 | 37656824 
1 2658365 | 9640181 | | 2757539 36263566 1 10373249 37619160 
12661169 9639407 | 27607197] 362224474" | | | 10374982 | 3759740 
2663973 | 9638633 2763850 181415} | | 10374915 | 3753990 
2666777 | 9637858 | 2766981 6140469 | 10375759 | 37498447 
2669581 | 9637082 | I 2770113] J60996097|* | | 10376585 37459068 
2672384 | 9636395 | {| 27732457} a DE 
2675187 | 9635527 2776378 | — 10378260 37380568 
2677989 | 9634748 2779512 | 35977543 |” | | | 10379098 | 37347446 
2680792 | 9633969 2782646 | 3523724] | | | 10379938 | 37302409 
4 | 2683594 | 9633189 | 2785780 35896590!'] ©, | 10380779 | 3726349) 
2686396 | 9632408 | 1788915 beben: 110381621 372224509 
612689198 | 9631626 2792050 | 45815975} | | 10382463 | 371853805 
| 2692000 $530843 | 2795186 | 45775994 | | | 10383307 | 37147105 
8 2694801 | 630059 | ' 2798322 | 35735696'] | + | 16384152 | 3708489 
2697602 9629275 2801459 | 35695681'] 10384998 3768996 
2700403 | 9628490 | 2804597 | 45655749 | 10389844 | 37031506 
2703204 f 9627704 | 2307735 | $5615900'ſ- | | 10386692 | 36993139 
| [2706004 | 9626917 | 1_2810873 | 15576133 1 | 1 10387541 | 36954854 
32708805 | 9626130 a 2814012 5536449 | ' 4 10386391 [36916632 
12711605 [ 9625342 | ' | 2817152} 35496846 | 4 10389242 | 136878532 
| 2714404 | 9824553 | 2820292 35457325 | | | 19390094 | 136840493 
2717204237634 2822432 35417886'}, | 10390947 | 36802536 
2720003 | 9622972 | 1826373 35378528 ei 43 19391800 | 36764660 | 
48! 2722802 2822185 99 2829715322921 ' 1039263 136726861 
2725601 56213 11 il 123832857 | 35300054 | | | | 10393511 [136689150 
[| 2723400 9520594 J 2835999 35260938 | | e 3665¹ 570 
2731198 9619800 1 2839142 352219ad | ' | 163952266 36673964 
52:1 2733996 | 9619605 | 47, 5182946 | 10398685 | 3657649! 
53, | 2736794 | 9618209 | [2843430 , 1 10396945 | 36539997 
54 | 2739592 | 9617413 | '_ | 2848375 | 35195273] | | 1639780 | 3650175] 
55 | 2742390 | 9616616 | | '| 2851920 | 25066555 Þ | Þ 10398669 | 36464545 
56 | 2745187 ] 9615818 | | | | 2854866! 25027916 Þ 1 10399532 | 364277) 
57 | 2747984 | 9615019 1 2858012 [ 24989356-| 1003963639031 
58 | 2750781 | 9614219 2 2861159 [ 2490874 | 51861 263533ʃ0 
59 | 2753598 | 9613418 | © | | 2864306] 24912470 | E. 3631639) 
60 | 2756374 | 9612617 | | ' | 2867454 | 24874144 } | | 10402994 | 36279593 
N. Co-Sine. | N. Sine. ___IN. Co-Tang] N. Tangent, N. Co-Secant| N. Tecan. 
DECREES. 


— 


» 


one - ee 


eee een 
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153 DEGREES. SEP 
I. Sine. I. Ce-Sine. L. Tangent. | L. Co-Tang. L. Secant, | L. Co Secaut. 
'9.4129962 | 9.9849438 | [Ce 10.5719475 | [e225 
9.4134674 | 9 9849099 9.4285575 | 10.5714425 10. 0150901 | 10,5865326 | 59 
9.413931 | 9.9348760 9 4290621 | 10,5709379 10.0151240 | 10.5860619 | 58 
9.414402 | 9.9948420 9.4295661 | 10.5704339 10.0151580 | 10.5855918 | 57 
9.4148778 | 9.9848081 9 4390697 | 10.5699303 10.0151919 | 10.5851222 | 56 
9.415 3468 | 9.9847740 9.4305727 | 10.5694273 10,0152250 | 10.53846532 | 55 
9.4153152 | 9.9947400 | | 94319753 | 10.5689247 | | 10.0152600 | 10.5841848 | 54 
9.4162832 | 9.9847059 9.4315773 | 19.5684227 10.0152941 | 10.5837163 53 
9.4167506 | $.9846717 9.4320789 [1.679211 10. 0133283 + > 52 
94172174 | 9.9846375 9.4325799 | 10.5674201 10.0153625 | 10.5827826 | 51 
94176837 | 9.9846033 9.4330804 | 10.5669196 10,.0153967 |} 10.3823163 | 30 
9.4131495 | 9.9845690 9.4335305 | 109.35664195 10. 0154310 10.5818505 | 49 
94186148 | 99845347 | | 94349800 | 19.5659200 | | r0.0154653 | 10.5813852 | 48. 
9.4190795 | 9 9845004 94345791 10. 5654209 10.0 154996 10. 380920547 
94195436 [9,9844660 9.4350776 | 19.5649224 110.0153340 | 10.5804564 | 46 
9.4200073 | 99844316 94355757 | 19.5644243 | | 10.0155684 | 19,5799927 | 45 
9.4204704 | 9.984397 1 94360733 | 10.5639267 10.0156029 | 10.5795296 | 44 
9.4209330 | 9.9843626 9.436574 | 10.5634296 10.0156374 | 10.5799670 | 43 
94213950 | 9.9843281 | | 9.4370670 | 19.5629330 | | 10.0156719 | 10.5786050 | 42, 
9.4218566 | 9.9842935 9.4375631 | 10.5624369 10.0157065 | 10.5781434 | 41 
9.4223176 | 9,9842539 9.4380587 100.5619413 10.0157411 | 10.5776824 | 40 
9.4227730 99842242 94385538 10.564462 100.0157738 19.5772220 | 39 
94232380 | 9.9841895 9.4390485 | 10.5609515 | | 10.0158105 | 10,5767620 | 38 
9 4236974 | 9.9841548 9.4395426 | 10.5604574 to0.0158452 | 10.5763026 | 37 
9.4241563 | 9.9841200_ | 9:4499363_ 19.5599637 | | 10.0158800 | 10.5759437 36 
9.4246147 | 9.9340852 944405295 | 10,.5594705 10,0159148 | 10.5753853 | 35 
9.4250726 | 9.9840503 9.4410222 | 10.53589773 10.0159497 | 10.5749274 | 34 
9-4255299 | 9.9840154 9.4415145 | 19.5584555 10.0159846 | 10.5744701 | 33 
9.4259867 | 9.9839805 9 4420062 | 10.5579938 10.0160195 | 10.5749133 | 32 
9.4264430 | 9:9839455 9-4424975 | 10.5575025 10,0160545 | 10.5735570 | 31 
9.4268988 | 9.9839105 94429883 | 10.5570117 10.0 160895 _10.5721012 | 39 
9.4273541 | 9.9838755 9.4434786 | 10.5565214 10.161245 10.5726459 | 29 
9.4278089 | 9.9838404 9.4439685 | 10.3560315 10,0161596 | 10.5721911 | 28 
9.4282631 | 9.9838052 9.4444579 | 10.5555421 16.0 161948 | 10.5717369 | 27 
9.4237169 | 9.9837701 9-4449468 | 10.5550532 10,0162299 | 10,5712831 | 26 
9.4291701 | 9.9837348 9.4454352 | 10.5545648 10,0162652 | 10.5708299 | 25 
94296228 | 9.9836996 _9-4459232 | 10.5540768 10,0163004 | 10.5703772 24. 
9.4300750 | 9.9836643 | | 9.4464107 | 10.553589 3 10.0163357 | 10.5699250 | 23 
9.4305267 | 9:-9$36290 9.4468978 | 10,5531022 10.0 163710 | 10.5694733 | 22 
9.4399779 | 99835936 9.4473843 | 10.5526157 10,0164064 | 10.5696221 | 21 
94314286 | 9.9835582 9.447870q | 10.5521296 10 0164418 | 10.5685714 | 20 
9.4318788 | 9-9335227 9.4433561 | 10.5516439 10.0 164773 | 10.5681212 | 19 
9.4323285 | 99834872 | | 9-5488413 | 10.5511587 | | 10.0165128 [ r6.5676715 | 18 
9.4327777 | 9.9834517 9.4493260 | 10.5506740 10.0165483 | 10.5672223 17 
9.4332264 9.834161 9.4498102 | 10,5501898 10.0 165839 | 10.3667736 | 16 
9.4336746 | 9.9833505 9.4502940 | 10,5497060 10,0166195 | 10.5663254 | 15 
9.4341223 9.9833449"\ 9.4597774 10.5491226 10.016655 10. 5658777 141 
94345694 | 9.9833092 9.4512602 | 10.5487398 10,0166908 | 10.5654306 | 13 
s | 9.4350161 [99832733 94517427 | 10.5482573 10. 016726510. 5649839 | 12 
9 94354623 9.9832377 94522246 190.5477754 100167623 10.5645377 77 
9.435980 | 9.9832019 9-4527061 | 10.5472939 [1.167981 10.564092 | 10 
| 9.4363532 | 9 9$31661 9.4531872 | 10-546$128 10,0168339 | 10,5636468 9 
249.4367980 | 9.9831302 9.4536678 | 10.54633224 10.0 168698 | 10,53632020 8 
319.4372422 [9,9830942 94541479 | 10.5458521 10,0169058 | 10.5627578 7 
4 | 9.4376850 9.9830583 9.4546276 10.5453724 10,0169417 10.562314 6 
519.4381292 | 9.9830223 9.4551069 | 10.5448931 10,0169777 | 10.5618708 | 0 | 
6 | 9.4385719 | 9.9829862 9.4555857 | 10.5444143 10.0170138 10. 5614281[ 4 
219.4390142 | 9.9829501 9.4560641 | 10.5439359 | | 10.0170499 | 10.5609858 | 3 
$ | 9.4394560 | 9-9829140 9.4565420 | 10.54345v$0 10,0170860 10. 560 5440] 2 
91 94398973 | 9.982878 9.4570194 | 100.5429806 10.0 17122210. 5601027 | 1 
0 | 94493331 99328416 9-4574964 | 10.5425036 10.0171586 | 10.9596619 | © 
L. Co-Sine. | L. Sine. L. Co-Tang. | L. Tangent. L. Co-Secant. L, Secant. N 
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34 
12 16 DE G REES. = 
M | N. Sine. N Co-Sine. | N. Tangen: | N.Co-Tang. N. N. Secant; N. - CooSecant 
o | 2756374 | 9612617 2867454 34874144 | 10402994 36279553 
1 | 2759170 | 9611815 2870602 | 34835896 | 10493863 | 36242788 
2 | 2761965 | 9611012 2373751 | 34797726 | 10494732 | 36206101 
3 | 2764761 [610208 ' 28769c0 | 34759632 10405602 | 36169490 
4 | 2767556 | 9609403 2830050 | 34721616 10406473 | 36132957 
5 | 2770352 | 9698598 2883201 | 34683676 10497346 |, 36096501 
' 6 | 2773147 |_9607792 [2886352 | 34645513 10498219 | 36060121 
[7 | 277 2775941 | 9606985 2889503 | 34608026 | 10409094, 36023818 
82778736 | 9606177 2892655 | 34570315 10409969 | 35987 590 
9 | 2781530 | 9605368 2895808 | 34532679 10410845 } 35951439 
10 2784324 | 9604558 2898961 | 34495120 10411723 | 35915363 
11 | 2787118 | 9603748 2992114 | 34457635 | 10412601 | 35879362 
' 12 | 2789911 | 9602937 2905268 | 34420226 10413481 33843437 
13 | 2792794 | 9692125 2908423. 34382891 10414362 35807586 
' 14 | 2795497 | 9691312 2911578 | 34345631 10415243 | 35771810 
15 | 2798299 | 9600498 |-2914734 | 34308446 10416126 | 35736108 
16 | 2801083 | 9599684 2917890 | 34271334 10417009 | 35700481 
17 | 2803875 | 9598869 2921047 | 34234297 10417894 | 35664928 
18 þ 2806667 9398053 2924205 34197333 10418780 | 35629448 
19 | 2809459 | 9597236 2927363 | 34160443 10419667 | 35594041 
209 | 2812251 | 9596418 29309521 | 34123626 10420554 | 35558710 
21 | 2815042 | 9595600 2933680 | 34086882 — 35523450 
222817833 9594781 2936839 | 34950210 10422333 | 35488263 
23 | 2820624 | 9593961 2939999 | 34913612 19423224 | 35453149 
| 24 | 2823415 | 9593140 294316 33977985 10424116 [341810 
25 | 2826205 | 9592318 2946321 | 33940631 10425009 | 35383138 |} 
| 26 | 2828995 | 9591495 2949483 33994249 10425993 | 35348240 
27 þ 2831785 | 9590672 2952645 33867938 10426798 | 35313414 
28 | 2834575 | 9589848 | 2955808 | 33831699 10427694 | 35278660 
29 | 2337364 | 9589023 | 2958971 | 35795531 10428591 | 35243977 |} 
3o | 2840153 | 9588197 2962135 | 33759434 | 10429489 | 35209365 
"31 | 2842942 | 9587370 2965299 | 33723408 10430388 | 35174824 
32 |. 2845731 | 9586543 2968464 | 33637453 10431289 | 35140354 
33 2848520 | 95857151 -2971630 | 33651568 10432190 | 35105954 
| 34 | 2851308 | 9584886 2974796 | 33515753 19433092 | 35071625 
| 25 | 2854096 | 9584056 2977962, | 33580008 10433995 | 35937365 |! 
36 | 2856884 | 9583225 2981129 | 33544333 10434900 | 35003175 
37 | 2859671 | 9582394 2984297 | 33508728 10435805 | 34969055 
' 38 | 2862458 | 9581562 2987465 | 33473191 10436712 | 34935004 |! 
| 39 | 2865245 | 9580729 2990634 | 33437724 10437619 | 34901023 |! 
49 | 2368032 9379895 2993803 | 33402326 | 10438528 | 34867110 
| 41 | 2870819 | 9579060 2996973 33366997 |, 19439437 34833267 
42 | 2873605 | 9578225 1 3000144 | 33331736_ 10440348 | 34799492 || 
43 | 2876391 | 9577389 3003315 | 33296543 10441259 | 34765785 |! 
44 | 2879177 | 9576552 | 3006486 | 33261419 10442172 | 34732146 || 
45 | 2881963 | 9575714 3009658 33226362 10443086 | 34698576 ||! 
45 | 2884748 | 9574875 3012631 | 33191373 10444091 | 34665073 |! 
47 | 28387533 | 9574235 |: 3016004 | 33156452 10444917 | 34631637 |! 
| 48 | 2890315 | 9573195 { 3019178 | 33121598 10445833 | 34595269 [5 
49 | 2893103 | 9572354 3022352 | 33086811 10446751 | 34564969 |! 
5o | 2895887 | 9571512 3925527 | 33952091 10447670 | 34531735 |" 
51 | 2898671 | 9570669 3028703 | 33017438 10448590 | 34498565 | 
52 | 2991455 | 9569825 3031879 | 32982851 10449511 | 3446 
53 | 2994239 | 9568981 3035055 | 32948330 | 10459433 | 34432433 | 
54 | 2907022 | 9568136 ' 3038232 | 32913876. | 10451257 | 34399465 U 
355 | 2909805 | 9567290 3041410 | 32879487 10452281 "34366563 | 
56 | 2912588 | 9566443 3944588 | 32845164 10453206 | 34333727 | 
57 | 2915371 | 9565595 3047767 | 32810907 10454132 | 34300956 | 
53 j 2918153 | 9564747 3950946 | 32776715 10455060 | 34268251 |? 
59 | 2929935 | 9563898 3954126 | 32742588 10455988 | 34235611 | | 
60 | 2923717 | 9563048 3957307 | 32708526 10456918 | 34203036 | * 
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Artificial Sines, Tangents, and Secants. 35 
1 DEGREES. 
I. Sine, L. Ce-Sine. | | L. Tangent. I. Co-Tang. | T. Secant, | L. Co- Secant. | 
9.44 4403381 9. 9828416 9-4 574964 10, 1.542738 120171584 110.5596619 | 60 
9.4407784 9. 79828054 9.4579730 | 10.5420270 10.0171946 | 10.5592216 | 59 
9.4412182 | 9.9927691 9.4584491 | 10.5415509 10.0172309 | 10.53587818 | 58 
9.4416576 | 9.9827328 9.4 5389248 | 10.5410752 10.0172672 | 10.5583424 J 57 
9.4420965 | 9.9826964 9.4 594001 | 10.5495999 10,0t73036 | 19.5579035 | 56 
9.4425349 | 9:9326600 9.4 598749 [10.341251 10.0173400 f 10.5574651 | 55 ; 
54429728 | 9.9826235 | | 9.4593492 | 10.5496508 | | 199173764 | 10.5570272 | 54 
9.4434103 | 9.9825871 9.4608232 | 10.5391768 10,0174129 | 10.5565897 | 53 | 
9.4438472 | 99825506 9.4612967  19.5387033 10.0174494 | 19-5561528 J 52 | 
9.4442837 | 9.9825140 9.4617697 | 10.5382303 10.0 174860 | 10.5557163 | 51 
9.4447197 | 9:9824774 9.4622423 | 19.5377577 10,0175226 | 10.5552803 Þ 50 | 
9.4451553 | 9-93824408 9.4627145 | 10.5372855 l 10.0175592 | 10.5548447 | 49 
9-1455994 | 9.9824041 | | 9.4631863 | 10.3368137 Þ | 19.9175959 | 19:5544096 [U 
9.44540250 | 9.9823674 9.4636576 | 10.5363424 10.0176326 | 10.5539750 | 47. 
9.4464 591 | 9.9923306 9.4641285 | 19.5358715 10.0176694 | 10.5535409 46 
2-4468927 | 9.9322938 9.4645990 | 10.5354910 10.0177062 | 10.5531073 | 45 
94473259 | 9.9822569 9.4650690 | 19.5349310 10.017431 1.532674 44 
94477586 [9.98 22201 9.465586 [185344614 10,0177799 | 10.5522414 | 43 
9.4481909 | 9.9821831 | | 9.4660078 | 10.5339922 | | 19.9178169 | 10.55180g1 | 42 
9.4486227 | 9.9821462 9.4664765 | 19.5335235 10,0178538 | 10.5513773] 41 } 
9.4490540 | 9.9821c92 9.4669448 | 19.5339552 10.0 178908 | 10.5509460 | 40 | 
9.4494849 | 9.9820721 94674127 | 19.5325873 10.0179279 | 10.5505151] 39 | 
9.4499153 | 9.9820351 9.4678802 | 10.5;321198 | | 10.0179649 | 10.5500847 | 38. 
9.459234 52 | 9.981997 9.4683473 | 19.5316527 10.018c021 | 19.5496548 | 37 
_ 9.4597747 | 2.881958 2.438132 10. 19.531185 10.0180392 | 10.5492253 36 
9.4512037 | 9. "9.9819236_ 9:4692801 | 10. 10.5307199 1c0.0180764 | 10.5487963 35 
9.4516322 | 9.9518863 9.4697459 | 19.5302541 10.0181137 | 10.548367$ J 34 
9.4520603 | 9.9818490 9.4702112 | 10.5297888 10.018$1510 | 10.5479397 33 
9.4524879 | 9.9818117 9.4706762 | 10.5293238 10.9181883 | 10.5475121 | 33 
9.4529151 99917744 9.4711497 [1.5288 593 10.0182256 | 10.5470849 | 31 
9.4533418 | 9.9817370 9.4716048 10.5283952 10.0182630 | 10.5466582 |. 30 
9.4537681 | 9-9816995 9.4720685 | 10.5279315 10,0183005 | 10.5462319 19 
9.4 941939 9.9816620 | 9.4725318 | 10.5274682 10.0 183380 | 10.545$061 |] 28 
9.4546192 | 9. 98 16245 9.4729947 | 10.5270053 10.0183755 | 10.5453808 | 27 
9.4559441 | 9.9815870 9.4734571 | 10.5265428 10,0134130 | 10.5449559 | 26 
9.4554686 | 9.9815494 9.4739192 | 10.526c808 10.0184506 | 10.5445314 | 25 
9.4558926 | 9.9815117 9.4743308 | 10.5256192 10.184883 10.5441074 | 24 
9.4563161 | 9.9814740 9.4748421 | 10.5251579 10.0135260 | 10.5436839 | 23 
9.4367392 | 9.9814363 9.47 53029 | 10.5246971 10.0185637 | 10.5432608 | 22 
9.4571618 | 9.9813986 9.4757633 | 10.5242367 10,0186014 | 10.542£3$2 } 21 
9.4575846 | 9-9813608 9.4762233 | 19.5237767 10.0186392 | 10.5424160 | 20 | 
9.4580058 | 9.9813229 9.4766829 | 10.5233171 10.0186971 10.3419942 | 19 
9.4584271 9.9812850 | | 9.4771421 10.3228579 10.0 187150 | 10.5415729 | 18 
9.4 588480 | 9.9812471 9.4776009 | 10.5223991 10.0187529 | 10.5411520 17 
94592684 | 9.9812091 9.4780592 | 10.5219408 10.0187909 | 10.5407316 | 16 
9.4596884 | 9.9811711 9.4785172 | 10.5214828 10.0188289 | r0.5403116 | 15 
9.4601079 | 9.9811331 9.4789748 | 10.5210252 10.01838669 | 10.5399921 | 14 | 
9.4605270 | 9.9810950 9.4794319 10.5 105681 10.189050 100.5394730 | 13 
2.4609456 | 99810569 9.4798887 | 10.5201113 10.0189431 | 10.5390544 | 12 
9. 4613638 |] 9.9810187 9.4303451 | 19.5196549 10.0189813 | 10.53386362 | 11 
o'| 9.4617816 | 9.9809805 9.4808011 | 10.5191989 10.0 190195 | 10.5382184 | r 
119.4621989 | 9.9809423 9.4812566 | 10.5187434 10.0190577 | 10.5378o011 | 9 
219.4726158 | 9.9809040 9.4817118 | 10.5182882 10.0190960 | 10.53733842 | 8 
3 | 9.4630323 | 9.9868657 9.4821666 2 10.0191343 | 10.5369677 | 7 
94534483 | 9.98-8273 | 9.482621 | 10.5173790 | | 10.0191727 | 10.5365517 | © 
519.4638639 | 9.9807889 9.4830750 | 10.5169250 10.0192111 | 10.5361361 5 
6 | 9.4642790 | 9.9807505 9.4835286 | 10.5164714 10,0192495 | 10.5357210 | 4 
7 | 9.4646938 | 9.9807120 9.4839818 | 10:5160182 10.01928Y0 | 10.5353062-] 3 
8 | 9.4651981 | 9.9806735 9.4844346 | 10.5155654 10.0193265 | 10.534$919 | 2 
9 | 94655219 | 9.986349 9.484887 | 10.5151130 10,0193651 | 19.5344781 | 1 
o | 9.4659353 9 9805963. 9.4853390 _ 10.5146610 10.0194037 | 10.5342647 | 0. 
L. Co-Sine. | L. Sine. L, Co-Tang. | L. L. Tangent. L. Co-Secant. | L. Secant. M 
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30 
17 DEGRETtS T 
M ERC, N. Taagenr. N. Co- Tang. N. Secant, N. Co-Sevant, a 
2 | 2923717 | 9563948 3057397 _| 32708526 | 10456918. | 34203036|? — 
1 | 2926499 | 956219714 3060488 32674529 | 10457848 | 34170526]; 9.46 
2 | 2929280 | 9561345 3063669 | 32640596 19458780 | 3413808, 9.46 
3 | 2932061 | 9560492 | 3066851 | 32606728 10459712 | 34195699 9.46 
4 | 2934842 | 9559639 3970034 | 32572924 | 10460646 | 34973382 9.46 
5 | 2937623 | 9558785 3073218 | 32539184 | 10461581 | 34041130 |, 9.46 
6 | 2949403 | 9557932 L 145218. 9.46 
7 | 2943183 | 9557074 | 3079586 | 32471895 19463453 | 339768160 9.46 
8 | 2945963 | 9556217 3982771 | 32438346 10464391 | 339447 9.46 
9 | 2948743 | 9555369 | 3285957 | 32404860 10465330 | 33912755|; 9-47 
19 | 2951522 | 9554502 3089143 | 32371438 10466270 | 3388820 9.47 
Il | 2954301 | 9553643 3992330 | 32338078 | 10467211 | 33848948 9.47 
ee Bo: abt 3995517 | 32304780 10468153 | 33817133 57 
' | 13 | 2959859 | 9551922 3098705 | 32271546 10469096 | 33785391 |; 9.47 
14 | 2962638 | 9551061 3101893 | 32238373 10470040 | 33753707 |; 9.47 
15 | 2965416 | 9550199 3105082 | 32205263 10470986 | 33722084 9.47 
16 | 2968194 | 9549336 3108272 | 32172215 10471932 | 33699524 9.47 
17 | 2970971 9548472 3111462 | 32139228 | 10472879 | 33659026 9.47 
18 | 2973749 | 9547607 3114653 | 32106304 [_12473828 [3362757547 
19 | 2976526 | 9546742 3117844 | 32973449 10474777 | 33596214 947 
29 | 2979303 | 9545876 3121036 | 32040638 10475728 | 33564900 9.5" 
21 | 2982079 | 9545999 | 3124229 | 32007897 10476679 | 33533647 || 9.4” 
22 | 2984856 | 9544141 3127422 | 31975317 10477632 | 33502455 || 9.47 
23 | 2987632 | 9543272 | 3130616 | 31942598 19478586 | 33471324 |} 9.4” 
| 24, | 2990408 | 9542403 3133310 | 31910039 1047934334424 9.4 
25 | 2993184 [95415233 3137005 | 31877540 10480496 | 33499244 |} 9.40 
26 | 2995959 | 9549662 3149200 | 31845102 10481453 | 33379294 |} 9.4” 
27 | 2998734 | 9539790 3143396 | 31812724 10482411 | .3334749) |} 9.4" 
28 | 3001509 | 9538917 3146593 | 31780406 10483370 | 33316575 9.4” 
29 | 3094284 | 9533043 3149790 | 31748147 10484330 | 33285805 9.4” 
39 | 3007058 | 9537169 | 3152988 31715948. 10485291 | 33255995 |} "9.47 
* 1 3009832 | 9536294 3156186 | 31683308 10486253 | 33224444 9.47 
32 | 3912606 | 9535418 3159385 | 31651728 10487217 | 33193853 9-47 
33 | 3915380 | 9534541 3162585 | 31619706 104882381 | 33163320 9.47 
34 | 3918153 | 9533664 3165785 | 31587744 10489146 | 33132847 9-44 
35 | 3020926 | 9532786 3168986 | 31555840 10490113 | 33102432 9.44 
err. 3172187 | 31523994 10491080 | 33072076 | ll 5.44 
37 | 3926471 | 9531027 3175389 | 31492207 | 10492049 | 33941778 9.41 
38 | 3929244 | 9530146 3178591 | 31460478 | 10493019 | 33011539 9.41 
39 | 3932016 | 9529264 3181794 | 31428807 10493989 | 32981357 |! 9.44 
49 | 3034788 | 9528382 3184998 | 31397194 19494961 | 32951234 |! 9-qt 
41 | 3037559 | 9527499 3188202 | 31365639 10495934 | 32921168 9.48 
42 | 3940331 _ 952661 5 3191407 | 21334141 | _ 10496908 32891160 9.40 
43 | 3943192 | 9525730 3194613 | 31302701 10497883 | 32861209 || 9.46 
44 | 3945872 9524844 1 3197819 | 31271317 10498859 | 32831316 9.40 
145 | 3948643 | 9523958 3201025 | 31239991 10499836 | 32801479 | 9.48 
46 | 3951413 | 9523071 3204232 | 31208722 10500815 32771700 || 9 48 
47 | 3954183 | 9522183 3207440 | 31177509 10501794 | 3274197) | WW |. 9:4 
48 1_3956953 | 9521294 3219649 | 31146353 10502774 | 32712311 |! 9.4 
49 | 3959723 | 9520404 3213858 | 31115254 10593756 | 32682702 |" 9.48 
5o | 3962492 | 9519514 3217067 | 31084210 10504738 | 32653149 |" 9-4t 
51 | 3065261 | 9518623 3220277 | 31053223 10505722 | 32623632 | 9.48 
2 | 3068029 | 9517731 3223483 | 31022291 10506706 | 32594711 9.40 
53 | 3979798 | 9516838 3226700 | $0991416 10507692 | 3256482) 9.4% 
54 [_3273366 | 9515944 _3229912 | 30969596 10508679 3253549 9.4! 
55 | 3976334 | 9515049 | © 3233125 | 30929831 I 10509667 | 32506222 9.4 
55 | 3979102 | 9514154 | 3236338 | 30899122 10510656 | 32477293 9.41 
57 | 3081869 | 9513258 3239552 | 30868468 10511646 | 3244784 | 9.44 
58 | 30384636 | 9512361 3242766 | 30837869 10512637 | 3241973? 9.4 
59 | 3087403 | 9511463 3245981 | 30807325 10513629 | 32389%| Wl | 9.47 
60 | 2090170 | 9510565 3249197 | 30796835 10514622 | 32360650 2 
N. Co-Sine. N. Fine. N. Co-Tang.] N. Tangent. N, Co-Fecant] N. Seca L 
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Artificial Sines, Tangents and Secants. 37 
17 DEGREES. 3 1 
L. Sine, | L. Ce-Sine, [ | L. Tangent. | L. Co-Tang. Z. Secant. I. Co Secant } 
94659353 | 9:9805963 | | 94853399 | 10.5146610 | | 100194037 | 19.5340647 | 50 | 
94663483 | 99895577 9.4857907 10.514203 | | 10.c194423 | 10.3336517 | 59 
94667609 | 9.9895190 9.4862419 | 105137581 10,0194810 | 10.5332391 | 58 
9.4671730 | 9.9804803 9.4866328 | 10,5133072 10.0195197 | 10.53328270 | 57 
9.4675848 | 9.9804415 9.4871433 | 10.5128567 10.0195585 | 10.5324152 | 56 
9.4679960 | 9.9804027 9.4375933 | 195124067 | | 10.0195973 | 10. 5320 | 55 
9.4684069 | 99893639 | | 9.4880432 | 10.5119570 | | 10.0196361 | 10.5315931 | 54 
9.4688173 9.9 803250 9.4884924 10. 5115076 10,0196750 | 10.5311827 | 53 
9.4692273 | 99802860 9.4889413 | 10.5110587 | | 10.019714o | 10.3307727 | 52 
9.4696369 | 9.9802471 9.4893898 185.5106102 10.0197529 | 10.5393631 | 51 
9.4790461 | 9.9802081 9.4898380 | 10.5101620 10.0 197919 | 10,5299539 | 30 
9.4704548 9.9801690 9.4902858 10,5097142 10.0T19$310 109.5295452 49 
9.4708631 | 9.9801 299 9.4997332 | 10.50992668 t0.0198701 | 10.5291369 | 48 | 
9.4712710 | 9.9800908 9.4911802 | 10.5088198 10.0199092 | 10.5287290 | 47 
90.4716785 | 9.9800516 9.4916269 | 10,5083731 10,0199484 | 10.5283215 | 46 
9.47 20856 | 9.9800124 9.4920731 10. 5079269 10,01 99876 10.5279144 | 45 
9.4724922 } 9:9799732 9.4925190 | 10.5074810 10.0200268 | 10,5275078 | 44 
9.472 8985 9.9799339 9.4929646 10. 5070354 10.0 200661 10.52710151 43 
9.4733943 | 9-9798946 9.493809) | 10.5965903 | | 10-0201054 | 10.5266957 | 42 
94737097 | 9.9798552 9.49338545 | 10.5061455 |: | 10.0201448 | 10.5262903 4b 
94741146 | 9.9798158 9.4942988 | 10.5057012 10.0201842 | 10.5258854 | 40 
9.5745192 99797764 949474129 J[10.5052571 10.002236 10. 5254808 | 39 
9.4749234 | 9.9797369 9.4951865 | 10.5048135 10.0202631 | 10.5250766 | 38 
9-47 53271 | 919796973 9.49 56298 [10.504370 | | 10,0203027 | 10.5246729 | 37 
 9:4757304 | 9-9796574 | | 9.4960727 | 10.5039273 | | 19-0203422 | 10.3242696 | 36 | 
9.4761334 | 9.9796182 9.4965152 | 10.5934848 10.02038$18 |-40.5238666 | 35 
9-4765359 | 9-9795785 9.4969574 | 10.5930426 10,0204215 | 10.5234641 | 34 
9.4769380 | 99795388 9.4973991 | 10.5026009 10,0204612 | 10,5230620 | 33 
9-4773396 | 99794991 9.4978406 | 10.5021 594 10,0205009 | 10.5226604 | 32 
9.4777409 | 9.9794593 9.49382816 | 19.5017184 10.0205407 | 10.5222591 | 31 
94781418. 9.9794195_ 9.4987223 | 10.5012777 10.0205805 | 10,5218582 [30 
9.478 542399793796 9.4991626 10. 5008374 10. 206204 | 10.5214577 29 
9.4789423 | 9.9793398 9.4996026 | 10,5003974 10,0206602 | 10.5210577 | 28 
94793420 | 9.9792998 9.5900422 | 10.4999578 10.0207002 | 10,5206580 | 27 
9.4797412 | 9.9792599 9.5004814 | 10,4995186 10,0207402 | 10.5202588 J 26 
9-4801401 | 9.9792198 9.5009203 | 10,4990797 10.0207802 | 10.5199599 | 25 
94805385 | 99791798 | | 9:3913588 | 10,4986412 | | 10.0208202 | 10.5194615 | 24 
9.4809366 | 9.9791397 9.50 7969 | 10,4982031 10.208603 | 10.5190634 | 23 
94813342 | 9.9790996 | 9.5022347 | 19,4977653 10,0209004 | 10.5186658 | 22 
9.4817315 | 9.97990594 950726721 | 10,4973279 10,0209406 | 10.5182685 | 21 
9.4821283 | 9.9790192 9.503192 | 10.4968908 10,0209808 | 10.5178717 | 20 
9-4825248 | 9.9789789 9.5935459 10.496454 10.0210211 | 19.5174752 | 19 
9.4829208 | 9.9789386 9.222822 10.4960 178 10.010614 [10.317072 | 18 
9.4833165 | 9.9788983 9.5944182 | 10.4955818 10.02 11017 | 10,5166835 | 17 | 
9.4837117 | 9.9788579 9.5948538 | 10.4951462 10.021I1421 | 10.5162883 | 16 
9.4841066 | 9.9788175 9.5952891 [100.4947109 10,0211825 | 10.5158934 | 15 
9.48450 10 | 9.9737770 9.50 57240 | 109.4942750 10,0212230 | 10.5154990 | I4 
94848951 9.9787365 9.3061586 | 10.4933414 10.0212635 | 10.5151049 | 13 
94832886 | 99786960 | | 9.34065928 | 194934972 | | 19.0213040 | 10.5147212 | 13 
9.4856820 | 9.97386554 9.5070267 | 194.4929733 10.0213446 10. 5143180 | 11 | 
9.4860749 | 9.9786143 9.5074602 | 10.4925398 10.0213852 | 10.5139251 | 10 
94864674 | 9.9785741 9.5978933 | 10.4921067 10.0214239 | 10.5135326 | 9 | 
9.4868595 | 9.9785334 9.5083261 | 10.4916739 10.0214666 | 10.5131405 | $- 
9.4872512 | 9.9784927 9.5087586 | 10.4912414 10.0215073 | 10.5127488 | 7 
_9-4876426 | 9.9784519 9.5991907 | 10.4908093 10.0215481 | 10.3123574 | 6 
9.4880335 | 9.9784111 9.3996224 | 10.4903776 | | 10.02158$9 | 10.5119665 K 
9. 4884240 9.978370 9.310 5539 | 10.4899461 10. 0216298 | 10.5115760] 4 
94888142 | 9.9783293 9.5104849 | 10.4895151 10,9216707 | 10.51118538 ] 3 
9.4892040 | 9.9782883 9.5109156 | 19.4890844 10,0217117 | 10.51c7960 | 2 
9.4895934 | 9.9782474 9.5113460 | 10.4886540 10,.0217526 | 10,5104066 | 1 
9.4899824 _9.9782063 9 51179760 10.4832240. | 10.0217937 |. 10,5100176 | o 
L. Co-Sine. | L. Sine, L. Co-Tang. | L. Tangent, | L. Co-Secant, L. Secant, | M 
GREE S. "I 


K 


Pr —2ů³ð 2 
- 


— 2 


38 4 TA of Natural and 
oy | 4:28 is DEGREES; 
N | N.\ Sine. N. Ce Co-Sine. | ; N. N. Tangent N. Co-Tang. . N. \ Secant, cee 
1 217 9510565 | 3249197 30776835 | 10514622 32360639 
3092936 | 9509666 | 3252413 30746400 10515627 | 32331730 
3095702 |, 9598766 3255630 | 307 16020 10516612 | 32302446 
3098468 | 9597865 *| 3255848, | 30685693 10517608 | 3227401 
3101234 9506963 3262066. | 30655421 10518606 | 32245230 
3103999 7506060 3265285 30625203 10519605 | 32216503 
3106764 | 9595157 3268504 | 30595038 | - 10520604 | 32187630 
23109529 9504253 \ 3271724 30564928 | 10521605 32159210 
3112294 | 9503348 ; | 3274944 | 39534870 10522607 | 32130644 
[31150958 | 9502442 '] 3276165 | 39504866 10523610 | 32102131 
3111822 | 95091536 3281387 | 39474915 19524614 | 32073673 
| 3120586 9500629 3284610 | 30445918 10525619 | 32045166 
! 3123349 þ 9499721 3287833 | 30415173 19526625 | 32016913 
3126112 | 9498812 3291056 | 32385381 10527633 | 31938613 
3128875 | 9497992 ' [3294280 | 30355641 10528641 | 31960365 
3131638 | 9496991 3297505 | 39325954 10529651 | 31932176 | 
3134400 9496080 3300731 302963 20 103 30661 31 904028 | 
3137163 | 9495168 3393957 | 39266737 10531673 | 3187597 
(3139925 | 9494255 _3307154 | 30237207 _10532686 | 31847899 
t9. | 3142586 | 9493341 3310411 | 30207728 19533699 | 31819913] 
' 20« [1 3145448 | 9492426 3313639 | 30178301 10534714 | 31791978 
21 | 3148299 | 9491511 3316868 | 30148926 19535740 | 31764095 
22 | 3' 59969 | 9499595 3320097 30119602 10536747 | 31736264 
23 | 3153739 | 9439678 3323327 | 39090330 10537765 | 31708484 
24 | 4156490 | 9488760 | | 3326557 | Jes, | 10538785 | 31680756 
3s | 3159250 | 9487841 3329788 | 30031939 10539805 | 31653074 
26-| 3162010 | 9486922 3333020 | 30092820, 10540826 | 31625452 
27 | 3164770 9486002 3336252 [29973751 106541849 | 31597876 | 
28 | 3167529 | 9485081 3339485 [29944734 10542873 [3157035 
29 | 3179544 | 9484159 | 3342719 | 29915766 10543897 | 31542847 
zo; [3173047 | 9483236 3345953 | 29886850 10544923 | 31515453 
"34 | 3175805 | 9482313 3349188 | 29857983 10545950 | 31488079 
32 3178563 | 9481389 3352424 | 293829166 10546998 | 31460756 
33 | 3181321 | 9480464 | 3355660 | 29500400 10548007 | 31433483 
'34 |, 3184979 | 9479535 | 3353897 | 29771683 10549037 | 31406259 
35 3186836 9478611 | 3362134 29743016 10550068 31379986 
36 |. 3189593 | 9477684 | 3355372 | 39714399 181101 | 31351962 
37 13192350 9476756 3368611 2968 582 10552134 | 31324887 
\ 38 | 3195106 | 9475827 3371550: | 29657312 10553169 | 31297861 
' 39. | 3197863 9474897 3375090 | 296283842 | 10554204 | 31270886 
: 4o | 3209619 9473966 33758339 | 29600422 | 19555241 | 31243959 
41 3203374 9473035 3381571 29572059 10556279 31217081 
' 42 | 3206139 þ 9472103 | 33384813 | 29543727 | 10557318 | 31190252 
as [1 3208585 þ 9471179 | 3388056 29515453 10558358 | 31163472 
44 |, 3211649 | 9470236 3391299 þ 29487227 10559399 | 31136740 
" 45. | 3214395 | 9469301. 13394543 | 29459950 | 10560441 | 31110057 || 
46 | 3217149 9448366 3397787 | 29439921 | 10561485 | 31083421 |! 
| 47 | 3219993 | 9467430 | 3401032 | 29402840 | 10562529 | 31056835 || 
i 48 || 3222657 9466493 13404278 | 29374807 | _ 10563575. 31030295 
' 49 | 3225419 99945555 3407524 | 29346822 | 10564621 | 31003805 || 
' 5o 3228164 | 9464616 , 3410771 | 29318885 | 10563669 | 30977363 || 
' 54 | 3230917 9463676 4414019 | 29290995 10566718 | 20950967 | | 
| 52 | 3233670 | 9462730 ' 3417267 | 29263152 | 19567768 | 30924620 || 
53 | 3236422 | 9461765 | | 3420516 | 29235358 10568819 | 30898310 
54 | 3239174 | 9460853 | | 3423765 | 29207610 _10569871 | 30872066 | 
| 35 | 3241926 | 9459910 3427015 | 29179909 | 10570924 | 30845869 | | 
56 | 3244678 | 9458967 | 3430266 | 29152256 | 10571978 | 30819702 | | 
57 | 3247429 9458023 ' 3433518 | 29124649 | 10573034 | 30793599 | 
| 58 | 3250186 | 9457078 | 3436770 | 2909789 19574090 | 39767525 | | 
| 59 252900. 9456132 | 3440023 29069576 10575148 | 3074159 | 
60 | 2* +5682 } gg55185 ' 3443276 | 29042109 | 19576207 | 30715535 [.- 
#7; N Co-Sine | N. Sine, IN. Co-Iam . N. Tangent. N. Co-Secant.] N. Secant. L 
8 1 oy aA DEU RTE EC. 
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ar tfactal Lines, Tangents, and — 30 
— 13 DEGREES. — 
21848 L. 0 Cs Sine. L. Tangent. L. Co-Tang. I. Secant, e — 
—— . 2112555 — 675 5 10.0217937 | 19.5100176 Foy 
9.490759 2 | 9.978124 17 May ge 9" 10.5096290 | 59 
94911471 | 9.9730830 9.5130641 10.466339 160.084 "_ x 30 2478 58 
94915345 9.97841 9.5134927 [100.4865073 eee * 1 5058529 57 
=. 9.978c006 9.5139210 | 10.4£607g0 | — _o4: | Sn of 
N 0 L < [| 
e wer perm mn named 
9-4939806 | 9.977876c 2255 wap 5575 are e 10.073054 53 
9.49 34661 9.977833 3 9.515635 | 10.4843691 2 $9 an | 9? 
9-4933513 | 9:9777938 25160375 | 10.4839425 | | 10.9322 ” 10.5065339 | 51 
9.4942361 | 9.9777523 05164338 | 10.4835162 * 11 210.5061487 350 
9:4946205 | 9.977718 | | 9.5169097 10. 4830903 * N 
9.40 0 46 9.977669 3 9.5173333 10.48266 T | 3 12 
9—49538639.9775277 9.317768 255 wage as 1% 1 849554 47 
9.4957716 | 9.977 5860 21181835 1 76555 e 10. 5046117 46 
94961545 |.9-9775444 | | 95186101 | 10.481389 nr 
24557 | 99775926 317383 Ae eee eee 
94969198 | 9977469 | | 9.194593 | 194903417 | | 19,0233398 | 195036868 | 42 
94973010 | 99774191 | | 9.5198819 | 10.4801181 | | 10.0225809 | 16.5026990 | Jt | 
94976324 | 9.9773772 9.5203052 | 10.4796948 —— 15.302699 | 41 
9.49%0635 | 9.9773354 9.207262 184582770 —_— 10. 5023176 | 40 
9.4934 442 | 9.9772734 95211508 | 164788492 | | 10.0 2 109.5019365 | 39 
, | 94235920 8250 ee 
9.4992045 | 9.9772095 [2.1222 [478551 ron, 
9459584 9,9777674 (95144166 15.477585 — 228 
. 9277377 972% 4777640 14 8500 (+ 2 75 
0 appt $45 61h rh 9.5231589 | 10.4767411 10. 2916 fe 1 
9:5007206 | 9.9770410 | | 9.5235 .0þ29168 $<1$.4996579 
e e, 
95914764 | Sees | 93243199 | 16.4754861 nanny 7 
9.50 18536 [9.9769 143 N — 2 36 | 38 
rorbiah 2376 | | 9249395 | 16.473o6os | | 10.0330857 1 55715 
9.526075 [9.768296 9.3257779 wy 49.95 7 10,0231280 4.477692 | i 
9.5029838 | 9-9767872 | | 9.5261966 11047380 ag $a r 4 "10.497 3925 | # 
neee. 10.00 e eee 
9:9037353 [% | | 9.5270331 | 19.4729669 OT ee 
95041105 | 9.9766597 | | 95274508 | 104725492 0053297 | 194962647 E 
9:5044853 | 9:9766171 9.3278682 18.327778 n 44 eee 
3485583576748 35262873 | 194717147 145822 4 Rd wp $4.1 4 +: 
9.50 52339 | 9.9765318 95287021 | 19. 51275 1003417 7, 10.4951402 | 21 
9.5956077 | 9:9764891 9.5291186 1. e814 wa 234652 1'10.4947661 | 20 
9:5059811 | 9.9964464 9:5295347 | 16, Loads — 109.4943923 19 
ee | 99764036 | ee | 19-4700495 — 4 rh49gorly. 0 th. 
67268 | 9.9763608 9.533661 17.456339 wo +} 2c. 10.493649% | 7 
25070992 9.9763179 9.53307813 | 10.4692187 2 10.4932731 16 
9.5974712 | 9.976270 95311961 | 16.4680 ** mn 10.4929008 | 15 
9-5079428 | 9.9762321 9.5316107 10.4683893 wa 4/4 p499400 14 
9-5082141 | 9.9761891 9.5320259 (04659750 4 4 0 10.4921572 | 13 
95085856 | 99761461 | | 9.53324389 | 10.4675611 EI Bd EL 
9.089556 | 9.9761c30 9.5328526 10.466147 3 | 10.4914150 | it | 
9.509258 | 9.9760 390 3:3332659 1.46673 7 109.0238970 1.4 444 10 
9.50969 569.9760167 9.336789 1 4 eee 
— . 88519739736 9-5349916 18.465908 e Nen 5 
9.518031 | 9.9758870 | [9.349161 ba 84895657 1.5 
7 9.349161 A889 10.0 241120 N — 
e 82 17 5 16.4646722 2 [194891965 3 
7 | 9.975900 ; 
9, 5110074 88574 . | ” 14 oO. 10.0241996 | 10. 4884603 3 
9.5122749 9.9757135 9.5365613 465 5 | 10.0242430 | 10, 4880926 2 
35126419 | 9.975679! y 369719 233287 eee 
I. C ine. | L. Sine. PSY = 10.0243299 | 10.4873581 | © 
- 22 angent. | | L. Co-Secant, | L. Secane. | NM 
1 DE EG E N. — 
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A Ta BLE of Natural and 


40 
5 19 DEGREES „ 
MN. Sine, N. Co-Sine. N. Tangent.|N. Co-Tang. N. Secant, N. | Co-Secau| 
o | 3255682 | 9455185. 3443275 29542109 10576297 | 30915533 
I 4 3258432 | 9454238 3446530 28014688 10577267 30689610 
2 | 3261182 | 9453290 3449785 | 28987314 10578328 | 30663931 
3 | 3263931 | 9452341 3453049 | 28959986 10579399 | 39637898 
&4 | 3266681 | 9451391 3456296 | 28932704 10580453 | 30612111 
5 | 3269430 | 9452440 3459553 | 28905467 10581517 | 39586370 
| 6 | 3272179 | 9449489. 3462810 28878277 10582583 | 30560675 
7 | 3274928 | 9448537 3466068 28851 1132 10583649 | 30535026 
9 | 3280424 | 9446630 3472586 | 28796979 10585786 3948386, | x 
10 | 3283172 | 9445675 3475846 | 28769970 10586855 | 30458352 
11 | 3285919 | 9444720 3479107 | 28743007 10587926 | 3043288, 
12 | 3288666 | 9443764 3482368 | 28716088 10588999 | 30407461 
13 | 3291413 9442807 348 5630 28689215 1059e072 30382084 
I4 | 3294160 | 9441849 2438893 | 28662386 10591146 | 30356752 | 
15 | 3296906 | 9440890 3492156 | 28535602 19592221 | 39331464 | ( 
16 | 3299652 | 9439931 3495420 | 28608863 10593298 | 39306221 | 
17 | 3302398 | 9439971 3498685 | 28582168 10594376 | 30231023 
18 | 3305144 | 9438010 3301959 | 28555517 19595454 | 39255868 
193307889 | 9437045 3595216 | 28528911 19596534 | 30230759 
20 | 3310634 | 9436085 3508483 | 28502349 10597615 | 30205693 |, 
21 | 3313379 | 9435121 3511750 | 28475831 19598697 | 30180672 |; 
223316123 | 9434157 3315018 | 28449356 10599781 | 30135694 
23 | 3318867 |] 9433192 3518287 | 28422926 loGoo8og | 30130760 
24 | 3321611 1]. 9432226 3521556 - 28396539 10601951 | 30105870 || 
25 | 3324355 | 9431260 | 3524826 | ' 28370196 10603037 | 30081024 || 
26 | 3327098 | 9430293 ' | 3528097 | 28343996 10604125 30056221 |} 
27 | 3329841 | 9429325 ' | 3531368 | 28317639 10605214 | 30031462 
28 | 3332584 | 9428356 . | | 3534640 28291426 10506304] 30006746 |} 
29 | 3335327 | 9427386 | 3537913 | 28265256 10607395 | 29982073 |j 
[_32 } 3338069 | 9426415 3541186 | 28239129 1808487 | 29957443 
"31 3340810 | 9425443 1 | 3544460 | 28213045 10609580 29932856 
32 |} 3343552 | 9434471 | | 3547735 | 28187003- 10610675 | 29908312 
33 | 3346253 4 ,9423498 14 3551010 | 28161004 10611770 | 29883811 
34 {| 3349934 5122324 : | 3554286 | 28135048 10612867 | 29859352 
35 | 3351775 | 9421556 ' | 3557563 | 28109134 10613965 | 29835936 
36 | 3354516 [9420575 ' | 3560840 | 28083263 1061 5064, 29810563 |1 
37 | 3357256 | 9419599 | |} 3564118 | 28057433 10616164 | 29786231 
38 | 3359996 9418622 , | | 3567397 | 28031646 10617265 | 29761942 
393362735 9417644 357% | 28005901 10618367 | 2973769) 
42 | 3365475 | 9416665 \ | 3573956 | 27980198 10619471 | 29713490 
41 þ 3368214 | 9415685 3577237 | 27954537 10620575 | 29689327 
42 3370953 [9414705 | 3580518 | 27928917 10621681 | 29665205 | 
43 | 3373691 | ,9413724 3583800 | 27903339 10622788 | 29641125 
44 | 3376429 | 9412742 | 3587083 | ,27877802 10623896 | 29617087 
45 | 3379167 | 9411760 3999367 | 27852307 10625005 | 29593090 
46 | 3381905 | 9410777 3593651 | 27826853 10626115 | 2956913) 
47 | 3384642 | 9499793 3596930 | 27801440 10627227 | 29545221 
43 | 3387379 | 9408808 3600222 | 27776069 10628339 | 29521345, 
49 | 3399116 | 9407822 | | 3603508 | 27750738 10629453 | 29497516 
50 | 3392593 | 9406835 3606795 | 27725448 10630568 | 29473725 
51 | 3395599 | 94925848 3610083 | 27700199 10631684 | 29449975 
52 | 3398325 | 9404860 3613371 | 27674990 | 10632801 | 2942626) 
53 | 3491060 |, 9403371 3616660 | 27649822 | 10633919 | 29402597 | | 
| $4 | 3493795 [9492581 3619950 | 27624695 10635038 | 2937856 
55 | 3406530 [9401890 3623240 | 27599608 10636158 227% 
55 | 3409265 |. 9400399 3626531 | 27574561 . 10637280 | 29331833 
57 | 3412009 | 9399907 3629823 | 27549554 10638403 | 2930530 
58 | 3414734 | 9398914 3633115 |, 27524588 10639527 29284855 
59 | 3417468 | 9397920 3636408 | 27499661 10640652 | 2926143! 
60 | 3420202 | 9396926 ' [3639702 | 27474774 : 10641778 | 29239044 
IN. Co-Sine. | N. Sine. N. C Co-Tang N. Tangent, N. Co-Secant | N. Secan. 
— — — —  — 
e "IPs | 70 DEGRETS 


Artificial Sines, Tangents and Secants. 


41 / 
19 DEGREES, 2 | 
I. Sine. I. Ce-Sine. L. Tangent. | L. Co-Tang. L. Secant. I. Co Secans. | | 
| 95126419 [ 9:9756701 | | 9:5369719 | 10.4630281 | | 10.0243299 | 10.4873581 | 60. 
9.5130086 9.97 56265 9.5373321 | 10.4626179 10,0243735 | 10.4869914 | 59 
9.5133750 | 9.9755830 9.5377920 | 10.4522c80 10.0244170 | 1043866250 | 58 
9.5137410 | 9:9755394 95382017 | 10.4617983 | [.10.0244606 | 10.4862590 | 57 
9.5141067 | 9497 54957 9.5336110 [10.413890 10.024 5403 | 10.4353933 | 56 
9.5144721 | 9.9754521 . 9.5390200 10. 4609800 10.9245479 10-4355279 55 
9.148371 | 9.9754983 9-5 394287 | 10.4605713 | | 100245917 | 10.4851629 3+] 
9.5152017 | 9.9753646 9.5398371 | 10.4601629 10.0246354 | 10.4847983 | 53 
9.5155660 | 9.9753208 9.5492453 | 10.4597547 10.9246792 | 10.4844340 | 52 
9.3159300 | 9.97 52769 9.5426531 Þ 10.4593469 10,0247231 | 10,4840700 | 51 
9.5162936 {| 9.9752330 9.5410606 | 10,4589394 10.0247670 | 10.4837064 | 50 
9.5166569 | 9.9751891 9.5414678 | 10.4535322 10. 248109 | 10.4832431 | 49 
95170198 | 9.9751451 9:5418747 | 10.4581253 | | 10.0248549 | 10.4829802 | 48 | 
9.5173824 | 9.975101 9.5422313 | 10,4577187 10,0248989 | 10,4826176 | 47 
9.3177447 9.975570 9-5426877 104573123 10.0249430 | 10.4822553 | 46 
9.5181066 | 9,9750129 9.5430937 | 19,4569063 10.0249871 100.4813934 | 45 
9.5184682 | 9.9749688 9-5434994 | 10.4565006 10.02503I2 | 1o,4815318 ] 44 
9.5188295 | 9.9749246 9 5439088 | 10.4560952 19,.0250754 | 10,4811705 | 43 
95191904 | 9.9748804 | | 95443100 | 10.4556900 | | 10.0251196 | 10,4808096 | 42 
9.5195510 | 9.9748361 9.5447148 | 10.4552852 10.0251639 | 10,4804490 | 41 
9.5199112 | 9.9747918 9-5451193 | 10.4548807 10.9252082 | 10,4800888 | 40 
9.5202711 | 9.9747475 9.5455236 | 10.4544764 19.92 52525 | 10.4797289 39 | 
9.5206307 | 9.9747031 9.5459276 | 10,4540724 | | 19.0252969 10.4793693 | 38 
9.5209899 | 9.9746587 9.5453312 | 10.4536688 | i} 10.0253413 | 10,4790101 | 37 
9.5213438 | 9.9746142 9:5467346 | 104532654 | | 10.0253858 *10/4786512 | 36 
9.5217074 | 9.9785697 9.5471377 | 10.4528623 10.0254303 [1047829126 | 35 
9.5220656 | 99745252 95473495 | 10,4524 595 19.0254748 | 10.4779344 | 34 
9.5224235 | 9.9744$06 9-5479430 | 10.4520570 10.0235194 | 10.4775765 | 33 
9.3227811 | 9.9744359 9.5433452 | 10.4516548 10.0255641 | 10.4792189 | 32 
9.5331383 | 9.9743913 9.548747 | 10.4512529 10-0256087 | 10.4768617 | 31 
9.3234953 | 9:9743466 | | 95491487 | 10.4598513 | | 10.0256534 | 10,4765047 | 39 | 
9.5238518 | 9.9743018 9.5495500 | 10,4304500 10.0256982 10.4761482 | 29 
9.5242081 | 9-9742570 95499511 | 10,4500439 10,02357439 | 10.4797919 | 28 
9.5245640 | 9.9742122 9.5503519 | 10.4496481 10.057878 | 1644754360 | 27 
9.5249196 | 9.9741673 9.5597523 | 10.4492477 10.0258327 [10.47 50804 | 26 
9.5252749 | 9.9741224 9:5511525 | 10.4488475 10.0253776 | 10.4747251 | 25 
95236298 | 9.9749774 | | 95515524 | 10.4484476 | | 100259226 | 10.4743702 | 24 
9.5259844 | 9.9740324 9.5519521 | 10:4480479 10.0259676 0.474036 | 23 
95263337 | 99739873 9.5523314 | 10.4476486 10,0260127 | 10,4736613 | 22 
9.5266927 9.97 39422 9-95527504 | 10.4472496 10,0260578 | 10,47 33973 21 
9.5270463 | 99738971 9.5531492 | 10.4468508 10,0261029 10.4729537 | 20 
9.5273997 | 9.9738519 9.5533477 | 10.4464523 10,.0261481 10.4726003 | 19 
9-5277526 9.97 38067 9.5539459 | 10.4460541_ 10.0261933 | 10.4722474 l 18 
9.5281053 | 9.9737615 9.5543438 | 10.4456562 10. 362385 | 10,4718947 | 17 
95284577 | 9.9737162 9.5547415 | 10,4452585 10,0262838 | 10.4715413 | 16 
9.5288097 | 9.9736709 9.5551388 | 10,4448612 10.0263291 | 104711903 | 15 
9.5291614 | 9.9736255 9.555359 | 10.4444641 19.0263745 | 10.4708386 | 14 
9.5295128 | 9.9735801 9.55 39327 [104440673 10,0264199 | 10,4704872 | 13 
2228638 | 9.9735346 | | 95563292 | 10.4436708 | | xo.c264654 | 10.4701362 | 12 
93302146 | 9.9734891 9.5567255 | 10.4432745 10.0265109 | 10.4697854 | 11 + 
9.505650 | 9.9734435 9.5571214 | 10.4428786 10.0265565 | 10,4694350 | 10 
9.5399151 | 9.9733980 9.5575171 | 10,4424829 10,0266020 | 10.4690849 | 9 
9.5312649 | 9.9733523 9-5579125 | 10.4420895 | | 10.0266477 | 10.4687351 | 8 
9.5316143 | 9.9733967 9.5583077 | 10,4416923 10,0266933 | 10.4683857 | 7 
9.531 963 5 | 9-973 2610 9.5587025 10,4412975 10,0267390 | 10,4680365 6 
9-5323123 | 9.9732152 9.5599971 | 10,4409029 10.0267848 | 10.4676877 I51 
| 9-5326608 9.9731694 9.5594914 | 10,4405086 10.0268 306 19.4673392 | 4 | 
| 95330090 | 9.9731236 9.5598854 | 10.4401146 10.0268764 | 10,4669910 3 
| 9-5333569 | 9.9730777 9.5602792 | 10,4397208 | | 10.0269223 10.4666431 "Y | 
| 9-5337044 | 9.9730318 9.5606727 | 10.4393273 10,0269682 | 16.4662936 Ly 
253349517 | 9:9729858 | | 9.5610659 | 10.4389341 | | 10.0270142 | 16.4659483 | © 
L. Co-Sine. | I. Sine. L.Ce-Tang. | L. Tangent, | | L.Co-Secane, T. Fecanc. N 
i 70 DEGREES. © 
— — — 
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16 of Natural aid 


42 
| F —— 
M N. Sine. =: Cine. | N. Tangent. N. Co-Tang.| N. Secant, N. Co-Secan | 
"0 | 3420202 | 9396926 | 3539702 | 27474774 | 10641778 | 292380, | 
i | 3422935 | 9395931 3642997 27449927 10642995 | 29214697] 
4 2 | 3435668 | 9394935 3646292 | 27425120 10644033 | 291913%g 
\ 3 | 3428401 | 9393935 3649588 | 27400352 10645163 | 29168121 | 
4 | 3431133 | 9392940 3652885 | 27375623 10646294 | 2914489: 
5 | 3433865 | 9391942 | 3656182 | 27350934 10647426 | 2912170; 
6 | 3436597 |_9399943 13659480 | 27326254 10648559 | 29098553 
—7 | 3439329 | 9399943 | 3662779 | 27301674 10649693 | 29075443 
$ | 3442060 | 93388942 | 3666079 | 27277102 10650828 | 29052372! 
9 | 3444791 | 9387940 3669379 | 27252569 10651064 | 29029339 
10 | 3447522 | 9336937 1 3672680 | 27228075 10653101 [290086346 
11 | 3459252 9385934 - | 3675982 | 27203620 10654240 | 28983391 
12 | 3452982 | 9384930 13579284 | 27179204 _10655380 | 28560475 
13 3455712 | 93383925 3682587 | 27154826 10656521 | 28937598 
14 | 3458442 | 9332919 3685891 | 27130487 10657663 | 2891476 
15 | 3461171 9331913 3689195 | 27106186 106588057 | 28891949 
16 | 3463900 | 9380906 1 3692500. | 27081923 10659951 | 28869198 
17 | 3466629 9379898 - , '| 3695806 | 27057699 " 10661097 | 28846474 
18 | 3469357 | 9378889 | 3699113 | 27033513 10662243 | 28823789 
— ß ae WV ad Ga ( —— — MO 
19 4 3472085 [ 9377879 3702420 | 27009364 10663391 | 2880114: 
20 | 3474813 | 9376869 3705728 | 26985254 10664549 | 28778532 
21 | 3477549 | 9375858 | 3709037 | 26961181 10665690 | 28755961 
22 | 3480267 | 9374846 1 3712346 | 26937147 10666842 | 28733425 
23 | 3482994 | 9373833 | 3715656 | 26913149 10667994 | 287510932 
24 | 3485721 | 9372819 | 3718967 | 26889190 10669148 28638474 
25 | 3488447 | 9371805 '| 3722278 | 26865267 10670302 | 28666053 
26 | '3491173-| 9372799 | 3725599 | 26841383 10671458 [28643670 
27 | 3493399 | 9369774 | 3728903 | 26817535 10672615 | 28621324 
28 | 3496624 | 9368757 | 3732217 | 26793725 10673774 | 28599015 
29-| 3499349 |-9367740 | 3735532 | 26769951 10674934 28576944} 
| 30 | 3592074 | 9366722 3738842 26746215 | | 10676094 | 28554509 
31 | 3594799-| 9365703 | 3742163 | 26722516 10677255 | 28532312 
32 | 3597523-| 93646833 | 3745479 | 26698853 10678418 | 28510152 
33 | 35109247 9363662 3748797 | 26675227 10679582 | 28488013 
343512970 9362640 3752115 | 26651638 10680747 | 28469941 
| 35 | 3515693 | 9361618 3755434 | 26628085 10681914 | 2844389! 
36 | 3518416 | 9360595 3758753 | 26604569 | 10683081 | 28421897 
37 | 3521139 | 9359571 3762073 | 26581089 10684250 | 28999899 
38 | 3523862 | 9358546 3765394 | 26557645 16683420 | 28379959 
393526584 9357521 3768716 [26534238 10686591 | 28356034 
40 | 3529306 | 9356495 3772038 | 26510867 , 10687963 | 2833418) 
41 | 3532027 | 9355468 3775361 | 26497531 | 10688936 | 28312353 
.42 | 3534748 | 9354449 | 3778685 | 26464232 106gorlo | 28390556 
43 | 3537469 | 9353411 3788010 | 26440969 10691286 | 28268796 
'44 | 3540190 | 9352382 | 785335 | 26417741 10692463 | 28247071 
145 | 3542910 | 9351352, 788661 | 26394549 10693641 | 28225381 
46 | 3545630 | 9359321 3791988 | 26371392 10694820 | 28203729 
'47 | 3548350 | 9349289 3793316 | 26348271 10696000 | 28182111 
48 | 3551070 | 9348256 - 13798644 | 26325186 10697182 | 28160529 
49 | 3553789 | 9347223 | 3801973 | 26302136 10698364 | 2813898: 
5o | 3556508 [9346189 23805303 | 26279121 10699548 | 28117471 
51 | 3559226 | 9345154 | 3808633-| 26256141 10700733 | 28695995 
52 | 3561944 | 9344118}. 3811964, | 26233196 10701919 | 28074554 
53 | 3564662 | 9343082 || 3815296 | 26210286 10703106 | 28053148 
54 | 3367380 | 9342945 3818629 [261874 10704295 | 2803177] 
55 | 3570097, 9341007 3821962 | 26164571 | 10705484 | 28010441 
| 56 | 3572814 | 9339968 3825296 | 26141766 110906675 | 27989140 
57 | 3575531 | 9338928 3828631 | 26118995 10707867 | 2796793 
38 3578248 | 9337887 3831967 | 26096259 109709060 | 2794664! 
59 | 3580964 | 9336846 3835303 | 26073558 10710254 | 2792544 
60 | 3533679 | 9335804, 1 260 50891 10711450 27904201 
N. Co-Sine.| N. Sine, | IN. Co-Tang.l N. Tangent. N. Co-Secant.| N. Seca: 
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Artificial Sines, Tangents, and Secants. 


___»» DEGREES 
| "LS Sine. I. Co-Sine. L. Tangent. | IL. Co-Tang. L. Secant, . Co-Secant, 
9.5349517 [N. 9.274983 _9.56 10658. 10.4339341. 10.0270142 19, 119.46539483 
55343986 9:9729398 | | 95614588 | 19.4385412 | | 10.0270602 | 10.4656014 
2 | 93347452 | 9-9728938 9.3618515 | 10.4381485 | | 10.0271062 | 19.4652548 
3 | 9:-5359915 | 9-9728477 9-5622439 | 19.4377 561 10.0271523 | 10,4649085 
419.5354375 | 9-9728016 9.5626360 | 19.4373640 10.0271984 ['10.4645625 
5 | 9:53357332 | 9-9727554 9:3630278 | 10.4369722 10.0272446 | 10.4642168 
6 | 9.3361286 | 9.9727092 9.3634194 | 19.4365806 | | 10.0272908 | 10.4638714 [A. 
7 | 9.5364737 | 99726629 9.5638107 | 10.4361893- 19,.0273371 | 10.4635263 
8 | 9.5368184 | 9.9726166 9.5642018 | 10.4357982 10,.0273334 | 10.4631816 
9 | 3-3371628 | 9.9725703 | 95645925 | 19:4354975 10.0274297 | 10.4628272 
o 9.5375069 | 99725239 9.5649831 | 19.4350169 10.0274761 | 10.4624930 
119.5378 308 | 9:9724775 9.5653733 | 19-4346267 | | 19.0275225 [-10.4621492 | 
2 | 9:5381943 | 9:9724319 | | 9:5657633 | 194342367 | | 10.0275690 | 19.4618057 
319.5385375 | 99723845 9.5661530 | 10.4338470 10.0276155 | 10.4614625 
449.5388804 | 9.9723380 9.5665424 | 10.4334576 10.0276620 | 10.4611196 
519.5392230 99722914 9.5669316 | 19.4330684 10.0277086 | 10.4607770 
6 | 9:5395653 9.9722448 9.5673205 | 10.4326795 10.0277552 100.4604347 
719.5399073 [9.972198 9.5677091 1.43 22909 110.0278019 10.456009 27 
8 | 9:5492489 | 9.9721514 | | 9:5680975 | 10.4319025 | | 10.0278486 | 10.4597511 | 
9 | 9-5495993 99721047 9.5684856 | 19.4315144 | | é 278953 | 19.4594097 | 
o 9.5409314 | 9.97209579 9.5688735 | 10 p 15-55 » 10.0279421 10. 4590686 | 
1 | 9.5412721 | 9-9720110 9.5692611 | 19.4307389 10.0279890 | 19.4587279 | 
2 | 9.5416126 | 9.9719642 9.5696484 19.4303516 10.0280358 | 19.4583874 | 
319.5419527 9-9719172 9.5700355 | 194299645 | | 10.0280828 | 10.4580473 | 
3. 23422228 9.97187 9.704223 | 10. 422357722 | | 10.0281297 | 10. 19.4577974. 
5 | 9-53426321 | 9.9718233 95708088 | 19.4291912-Þ | 10.0251767 10.4573679 
6 | 9-5429713 | 9-9717762 95711951 | 10. 44488205 10,0282238 | 10.4570287 | 
719.5433103 | 9.9717291 9.5715811 | 10.4284189 10.0282709 | 19.4566897 | 
$ | 9.3436489 | 9.9716820 9.57 19669 | 10.4280331 10,.0283180 | 10.4563511 | 
9 | 9:-5439873 | 9.9716348 9.5723524 | 19.4276476 10.283652 | 19.4560127 | 
o |_9:5443253 | 9-9715876 | | 9.5727377 | 194272623 | | 10.9284124 | 10.4556747 C4 
519.3446630 | 9.9715494 9-5731227 | 19.4268773 10.0284596 | 10.4553370 | 
32 9.340005 9.971493 9.5735074 19.4 264.926 10,.0285009 19.4549995 | 
339.5453376 | 9-9714457 9.5739919.] 10.4261081 10.0285543 | 19.4546624 | 2 
ba | 9.456745 | 99713984 9.5742761 | 10.4257239 10.0286016+] 19.4543255 | 
359.5460110 | 9.9713509 9.5746601 | 19.4253399 10.0236491 | 10.4539890 
26 | 9:53463472 | 9.9713035 9.750438 10. 109.4249352 10. 0286965 10.436415 24. 
7 | 9:3466832 | 9.9712560 9.5754272 | 19.4245728 10.0237440 | 10.4533168 
389.5470189 | 9.9712084 , 9.5758104 [100.4241896 10.0287916 [10.452981 
39 | 9-5473542 | 99711608 9.5761934 [100.4238066 10.0288392 | 10.4526458 | 
409.5476893 | 9.9711132 9.5765761 | 10.4234239 10.0238868 10.4523107 | 
9.5430240 9.9710655 9.5769585 | 10.4230415 10.0289345 | 10.4519760 þ 
95483535 9.971017. 9.5773497_ 10.4226593 10,0289$22 1416417 18 
9.54869 27 [9.979701 9.777226 | 19.4222774 10. 0290299 | 10.4513073 
9.3490266 | 9.970922 3 9.5781043 | 10.4218957 10.0290777 | 10.4509734 | 
9.5493602 | 9.9708744 9.5784858 | 10.4215142 10,.0291256 | 10.4506398J 
9.5496935 | 997038265 9.5788669 | 10.4211331 10.0291735 | 10.4593965 
9.5500265 | 9.9707786 9.5792479 | 10.4207521 10,.0292214, | 10.4499735 
9.503592 | 9.9707306 | | 9.5796286 | 10.4203714 | [1.292694 | 10.4496403 
9.3506916 99706826 9.5800090 | 10.419991C 10.0293 174 10.449384 
9.5510237 | 9.9705346 9.5803892 | 10.4196108 10.0293654 ] 10.44 $9763 
9.3513556 | 9.9705865 9.5807691 | 10.41923c9 10,0294135 | 10.4486444 
9.53516871 | 9.97053$3 9935811488 | 10.4188512 10. 0293617 | 10.44$3129 
9.5520184 | 9.5704902 9.5815282-| 10.4184718 10,0295098 | 10.4479316 
9:5523494 [9:9704419 | | 95819074 | 10.4180926 | | 10.0295581 | 10.4476506 
9.5526801 | 9.9703937 . 10.417736 10. 0296063 10.447399 9 
9.5530105 9.9703454 5826651 [10.473349] 1.0296 546 | 10.4469895 | 
9.3533406 | 9.9702970 95839435  10.4169565 19.0297030 | 10.446659 
3.53536704 | 9.9702486 255 5834217 192 10. 0297514 10.4463296 
9.5 539999 | 9.9702002 96837997 . 4162003 10.0 297998 10.446 
—.643292[ 2.71312 9:5841774 | 1 10.4158226 | 10.02984 83 10.4456 
Cine. L. Sine L. Co-Tang. "8. | Tangent. L. Co-Secant..| TL. Secant. 
— PER: "DEGREES. | 
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21 DE GRE TS | 
N. — N. Co-Sine. —— NV. Co-Tang. N. Secant. N. Co-Secenſ 
© | 3583679 9335804 3338640 | 26050891 10711450 | 27904231 7 
1 | 3586395 | 9334761 3841978 | 26028258 10712647 | 278831537 
2 | 3589110 | 9333717 3845317 | 26005659 10713844 | 27862039 | f 
3 | 3591825 | 9332673 3348656 | 25983c95 10715043 | 27840999 | , 
4 | 3594540 | 9331628 3851996 | 25960564 10716244 | 27819973 F 
5 | 3597254 | 9330532 3855337 | 25938068 19717445 | 27798982 |, 
6 | 3599968 | 9329535. 3858679 | 25915606 10718647 | 27778024 | y 
7 | 3602682 | 9328487 3862021 | 25893177 10719851 | 27757100 5 
8 | 3695395 [ 9327439 3865364 | 25870782 10721056 | 27736211] 
9 | 3608108 | 9326390 3868708 | 25848421 10722262 | 2771535505 
10 | 3610821 | 9325340 3872053 | 25826094 1023469 | 27694532 0 
11 | 3613533 | 9324289 | 3875398 | 25803800 10724678 | 27673743 | g 
12 | 3616246 | 9323238 3878744 | 25781539 10725887 | 27652988 | 
13 | 3618958 | 9322186 3882091 | 25759312 10727098 | 27632266 | 
14 | 3621659 | 9321133 3885439 | 25737118 10728310 | 27611578 | 
15 | 3624380 | 9329079 3888787 | 25714957 19729523 | 27599923 | g 
16 | 3627091 | 9319024 3892136 | 25692830 10730737 | 275703ol |, 
17 | 3629802 | 9317968 3895486 | 25670735 10731953 | 27549712 | 
_18 | 3632512 | 9316912 ELLE 25648674 10733170 | 27529157 | 
I9 | 3635222 | 9315855 3902189 | 25626645 10734388 | 27508634 | 4 
20 | 3637932 | 9314797 3995541 | 25604649 10733607 | 27488144 | y 
21 | 3640641 | 9313733 3908894 | 25582686 10736527 | 27467687 | 
22 | 3643350 | 9312679 3912248 | 25560756 10738048 | 27447263 | j 
23 | 3646059 | 9311619 3915602 | 25538858 10739271 | 27429871 | p 
| 24 | 3648768 | 93190558 3918957 | 25516992 10740495 | 27406512 | y 
25 | 3651476 | 93099496 3922313 | 25495160 10741720 | 27386186 | x 
26 | 3654184 | 93098433 3925670 | 25473359 10742946 | 27365892 | y 
27 | 3656892 | 9397370 3929028 | 25451591 10744173 | 37345630 | y 
28 | 3659599 | 306306 3932386 | 25429855 107454092 | 27325400 | y 
29 | 3662306 | 9305241 3935745 | 25408151 10746631 | 27305203 | y 
_39 | 3665013 | 9304175 _3939195 | 25386479 [_12747862 | 27285038 | x 
| 31 | 3667719 | 9393109 3942466 | 25364839 10749095 | 27264995 | y 
32 | 3670425 | 9392042 3945827 | 25343231 10750328 | 27244804 (1 
' 33 | 3673131 | 93909974 3949189 | 25321655 10751562 | 27224735 | 1 
34 | 3575836 | 9299905 3952552 | 25300111 10752798 | 27204698 | 4 
35 | 3678541 | 9298835 3955916 | 25278598 10754035 | 27184693 | 2 
36 | 3681246 | 9297765 | 3959280 | 25257117 10755273 | 27164719 | 4 
37 | 3683950 | 9296694 3962645 | 25235667 10756512 | 27144777 | 4 
33 | 3686654 | 9295622 3966011 | 25214249 10757753 | 27124866 | 1} 
39 | 3689358 | 9294549 39E9378 | 25192863 10758995 | 27104987 | 
49 | 3692062 | 9293475 3972746 | 25161507 10760237 | 27085139 | 1 
41 | 3694765 | 9292401 3976114 | 25150183 10761481 | 27065323 | 1 
42 | 3697468 9291326 3979483 | 25128890 10962727 | 27045538 | 1 
43 | 3700170 | 9290250 3982853 | 25107629 10763973 | 27925784 | !! 
44 | 3792872 | 9289173 3936224 | 25086398 10765221 | 27006061 | 16 
45 | 3795574 | 9288095 3989596 | 25065198 10766470 | 26986370 | 1} 
46 | 3798276 | 9287017 3992968 | 25044029 10767720 | 26966709 | 14 
47 | 3710977 | 9285938 3996341 | 25022891 10768971 | 26947079 | 1 
48 | 3713678 | 9284858 | 3999715 | 25001784 10770224 | 26937480 | !! 
[49 3716379 | 9283777 4003089 | 24980707 10771477 26907912 it 
503719080 | 9282696 4007465 | 24959661 10772733 | 26888374 | ' 
51 | 3721780 9281614 | 4009841 | 24938645 10773988 | 26868867 | 1 
52 | 3724480 | 9280531 4013218 | 24917660 10774246 | 26849391 | | 
53 | 3727179 | 9279447 4016596 | 24896706 10776504 | 26829945 
54 | 3729878 | 9278362 4919975 | 24865781 10777765 | 26810539 | 
'55 | 3732577 | 9276277 4023354 | 248548387 | 10779025 | 26791145 | ) 
55 | 3735275 | 9276191 4026734 | 24334023 10780287 | 26771790 | | 
57 | 3737973 | 9275104 4930115 | 24813190 10781550 | 26752465 | 
58 | 3740671 9274016 4933497 | 247923836 10782815 | 26733170 | ? 
59 | 3743369 | 9272928 4036879 | 24771612 10784080 [26713906 
60 | 3746966 | 9271839 440252 | 24750869. 10785347 | 26594672 |? 
N. Co-Sine. | N. Sine. N. Co-Tany | N. Tangent. N, Co-Secant | N Secant. |) 
1 68 DECREES 
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Artificial Sin 


9:5659943 


95556433 
95559711 
95552987 
9.5 566259 
9.5 569529 
9.5572796 
9.5 576060 
9.5579321 
95582579 
9.3585835 
9.5589088 
9.5592338 
9.595585 
93598829 


9.560531 
9.5608 546 
9.5611779 
9.561500 
9.5618237 


9.5621462 


| L. Sine, | &; C.-Sine. 
9.543292 9.970117 


99701032 
9.9700547 
9,9700061 
9 9699574 
9.9699087 
9. 9698600 
9.9698112 
9.9697624 
9.9697136 
9.959664.7 
9.9696158 
_9-96956683 
9.9695177 
9.9694687 
9.9694196 
9-9693704 
9.9693212 


95602071 | 9.9692720 


9.9692227 
9.9691734 
9.9691240 
9.96907 46 
9.9690252 
9.989757 


95624685 
9.5627904 
9.563112 
9.5634335 
9.5637 546 
95649754 
9.5643960 
9.5647163 
9-5650363 
958553561 
95656756 


9.5663137 
9.5666324 
9.5669508 
9.5672689 
9.5675868 
9.5679044 


9.9639262 
9.9688766 
9.9688270 
9.9687773 
9.9687276 
9.986779 
9.968628 
9.9685783 
9.968 5284 
9.9684785 
9.9684286 
9.983786 
9.9683285 
9.9682784 
99682283 
9.9681781 
9.9681279 
9.9680777 


9.5682217 
9.5685387 
9.5688555 
9 5691721 
9.5694883 
98698043 
9.570120 
9.570435 
9.570) 506 
9.5710656 
9.5713802 
9-57 16946 
9.57200 87 
9+5723226 
9.5726362 
9.5729495 
9.57 32626 
9:5735754 


9.968027 4 
9.967977 1 
99679267 
9.9673763 
9.9678258 
2.28. 


9.9677247 
9.9676741 
9.9676235 
9.9675728 
9 9675221 
995274713 
9.9674205 
9.967 3697 
9.9673188 
9.9672679 
9.9672169 
9.9671659 


T. Tangent. 
9.5841774 


es, Tangents and Secants. 


i DEGREES. 


L. Co-Tang, 


| 10.4158226 


9.5845549 


9.5853091 
3.5856859 
9.5860624 
9.5864386 


9.5868147 


9.5890657 
9.5894491 
9.5898142 
9.5901881 
9.5995617 


12929351 


9.5913082 
9.5916812 
9.5920539 
9-5 924263 
9.5927985 


95931795 


9.5935422 
9.59391 38 
9.5942851 
9.5946561 
9.5959269 
2583575 
9.597679 
9.5961380 
9.5965079 
9.5968776 
9.5972470 
9.5976162 


9.5849321 - 


10.4154451 
10,4154679 
10.4146909 
10.4143141 
19,4139376 


19.4135614 


104131853 


10. 4128096 


19.412434 
104120587 
10.4116837 
104113088 
19,4109343 
10.4105599 
10.4101858 
10.4098i19 
10.4994383 
1,00 
10.4086918 
10.4083188 
10,4079461 


10.4975737 


10.4072015 


10.4968255 


10.464377 
10. 4060862 
194057149 
10.40 33439 
10.4049731 
19.4946025 
10,4042321 
10. 4038620 
104034921 
104031224 
10 4027530 
10. 4023838 


9.5979852 
9.5983540 
9.5987225 
9.5 999908 
9.5994 538 
9.5998 267 


10,4020148 
10.40 16460 
10.4012778 
10.4009092 
10.4005J411 


| 10.4001733 


L. S:cant, 
100298483 


L. Co Secant. 


—ůk — 


1 2.4456708 


10.0298969 . 


10,92994 53 
10,0299929g 
19,0300426 
190.9300913 
10.030140 
10.0 301888 
100302376 
10,0302364 
10,.0303353 
10,0303342 
10,0304332 
10.0304823 
10.0395313 
10.0305 $04, 
10.0 306296 
100.0306788 
10. 307280 
199.0307773 
10.080 8266 
10.308759 
199.0309254 
10.0 309748 


19.0310243 


10.03 10738 
10.0311234 
10.0311730 
110.0312227 
10.0312724 
1.313221 
100313719 
10.314217 
100314716 
110.0315215 
10.031574 
10.316214 
100316715 
100317216 
10.031777 
10.318219 
10.031872 
10. 0319223 


104453419 
109.4450132 
110.4446848 
10.4443567 
10. 4440289 


n 


19.443374 
9.443047 
104427204 
190.4423940 
10 4420679 
19.4417421 


10.4414165 
19.4410912 
10.4407 662 
10.4404415 
10.440I171 
10.9397929 


10.4394699 
10˙4391454 
104388221 
10.433 4990 
10.4381763 


19.4378538 


10,4375315 
10,4372096 
10.4368879 
10.4365665 
19.4362454 
10.4359246 


9.6001943 
9.6005617 
9. Coo9289 
9.60 12958 
96016625 
9.60 20290 
9.60 23953 
9.6027613 
96031271 
96034927 
9.6038 581 
9.6042233 
9.6045882 
3.6049529 
96053174 
9.6056817 
9 6060457 
9 6064096 


L. Co-Sine 


L. Sine, 


10.3998057 
10.3994333 
10.3990711 
10.3987042 
10.393337 5 
10:3979710 
10.397 6047 
10,3972387 
10.3968729 
10,3965073 
10.3961419 
10.3957767 
10.3954118 
10.3950471 
10.3946826 
10.3943193 
10.3939543 
10.3935904 


10.0319726 
I0.0JZ20229 
10.0320733 
109.0311237 
10,0321742 


19.0322247 


10.0322753 
10.0323259 
10.0323705 
10,0324272 
10.0324779 


10.03252837 


10.0325795 
10,.0326303 
10.0326812 
10.0327321 
10.0327831 
100.0328341 


10.43 56040 
190.4352837 
104349637 
19.4346439 
10.4343244 
10.4342 

104336863 
10.4333676 
10. 4330492 
10.4327311 
10.4324132 
10.43299J6 

10.4317783 
10.4314613 
10.4311445 
10.4303279 
1043035117 
bares | 
10.4298800 

10.4295645 
10.4292494 
10.4289344 
10.4286198 


10.4283954 


10,4279913 

10.4276774 
10.4173638 
190.4270505 
10.4267374 
10. 4254246 
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£ 22 DEGREES. 8 2 
M | N. Sine. N. Co-Sine. N Tangent N. Ce-Lang. 1 N. Secant. IN. Ce Secant | 
o | 3746066 | 9271839 | 49249262 | 24752869 | 10783347 | 26694672 | 
1 | 3748763 | 9270749 4043646 | 24730155 10786616 [266254075 
2 | 3751459 | 9269658 4947031 | 24709470 10787855 | 26656292 | y 
3 | 3754156 | 9268566 4050417 | 24688816 | 10789156 | 26637148 | y 
4 | 3756852 | 9267473 4053804 | 24668191 | 10796427 | 26618033 
5 | 3759547 | 9266380 © 4937191 | 24647596 10794700 26398947 
6 | 3762243 | 9265286 4260379 |_24627030 [12792975 | 26579891 
7 | 3764938 | 9264191 4063968 | 24606494 10794250 | 26560865 |; 
8 | 3767632 | 92639296 4967358 | 24585987 10795527 | 26541868 
9 | 3770327 | 9262000 4070748 | 24565599 10796805 | 26522901 | 
1o | 3773021 | 92609c3 4974139 | 24545061 10798084 | 26503963 
11 | 3775714 | 9259805 4977531 | 24524642 10799364 | 26485054 |, 
12 | 3778408 | 9258706. 4080924 24504252 10800646 | 26466174 
13 | 3781101 | 9257606 | 4984318 | 24483891 10801928 26447323 
14 | 3783794 | 9256596 4087713 | 24463559 10803212 | 26428502 
15 | 3786486 | 9255495 4091108 | 24443256 10804497 | 26499709 | 
16 | 3789178 | 9254303 4094524 | 24422982 10805784 | 26390946 
17 | 3791870 | 9253200 4097901] 24402736 10807071 | 26372211 
18 | 3794562 | 9252097 4001299 | 24382519 10808360 | 26353565 
19 | 3797253 | 9:59993 4194697 | 24362331 10809650 | 26334828 
20 | 3799944 | 9249888 4108097 | 24342172 10810942 | 26316180 
21 | 3802634 | 9248782 | 4111497 | 24322041 10812234 | 26297560 
22 | 3895324 | 9247675 4114898 | 24301938 10813528 | 2627$969 
23 | 3808014 9246568 ' | 4118300 | 24281864 | 10814823 | 26260406 
24 | 3810704 | 9245460 4121703 | 24261819 10816119 [26241872 
25 | 3813393 9244351 4125106 | 24241801 10817417 26223366 j 
26 | 3816682 | 9243241 4128510 | 24221812 to818715 | 26204888 
27 381877e | 9242131 4131915 | 24201851 10820015 | 26186439 | 
28 | 3821459 | 9241026 4135321 | 24181918 19821316 [26168018 
29 3824147 | 9239908 | 4138728 | 24162013 | 10822618 | 26149624 |} 
| 30 | 3826334 | 9238795 [_4142136 | 24142136 | 10823922 |. 26131259 | 
31 | 3829522 9237681 | 4145544 | 24122286 10825227' | 26112922 |! 
32 | 3332209 | 9236567 4148953 | 24102465 10826533 | 26094613 
333834895 | 9235452 (4152363 | 24082672 10827840 | 26076332 |1 
34 | 3837582 | 9234336 4155774 | 24962906 | 10829149 | 26058098 
35 | 3840268 | 9233219 4159186 | 24043168 10830458 | 26039852 |1 
36 | 3842953 | 9232102 4162599 | 24923457 10831769 | 26021654 [! 
37 | 3845639 | 9230984 4166012 | 24002774 10333081 | 26003484 |! 
4 33 | 3848324 | 9229565 4169426 | 23984118 10334395 | 25985341 |! 
39 | 3851008 | 9228745 ' 4172841 | 23964490 10835709 | 2596722) |! 
49 | 3853693 | 9227624 4176257 | 23944889 10837025 | 25989137 |! 
41 | 3856377 | 9226503 4179674 | 23925316 10838342 | 25931077 || 
42 | 3859060 | 9225381 . 4183091 | 23905769 10839661 | 25913043 | 
43 | 3861744 | 9224258 4186509 | 23886250 10840980 | 25895037 |! 
44 | 3864427 | 9223134 ' 4189928 23866758 10842301 | 25877058 || 
45 | 3867110 | 9222009 | 4193349 | 23847293 | 10843623 | 29859107 || 
46 | 3869792 | 9220884 14196769 | 23827855 10844947 | 25841182 
- | 47 | 3872474 | 9219758 4200191 | 23808444 10846271 | 25823284 || 
43 | 3875156 | 9218631 4203613 | 23789060 10847597 | 25805414 |! 
49 | 3877837 | 9217593 4207036 | 23769703 10848924 | 25787570 |! 
50 3880518 | 9216375 4210460 | 23750372 10850252 | 25769753 |" 
51 | 3383199 | 9215246 | 4213885 [23731068 10851582 25751963 
523885880 [ 9214116 4217311 | 28711794 10852913-| 25734199 | | 
53 | 3888560 | 9212985 4220738 | 23692540 10894245 | 25716462 | | 
_54 | 3891239 | 9211854 4224268 5232206 1283782565822 
55 | 3893919 | 9210722 3227594 | 23654118 10838912 25681069 | | 
56 | 3896598 | 9209589 4231023 | 23634946 1085B248 | 25663412 | | 
57 | 3899277 | 9208455 4234453 | 23615801 10859585 | 2564578 | 1 
58 | 3901955 | 9207320 42379884 | 23596683 ,lo860924 | 25628176 j 
59 | 3904633 | 9206185 4241316 | 23577590 "10862263 | 25610599 | | 
60 | 3907311 | 9205049 4244749 | 23558524 10863604 | 25593%7 4 
N. Co-Sine. N Sine, N. Co-Iang. ] N. Tangent, N. Co-Secant.| N. — . 
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— DECK E ES. 
i | L. Sine. Fine. L Ce-Sine. LT L. Co-Tang. I. Secant. L. Co-Secar:, ' 
© | 95735754 | 9:9671639 | |_9:6964096 222227224 — 228341 [1428424602 
9. 9.5738880 | 9.9671144 9.6067732 | 10.3932268 10. 328832 | 10.4261120 | 55, 
9.5742003 9.9670637 9.6071366 | 10.3925634 10.0329363 | 10.4257997 | 38 
9.5745123 | 9:9670125 9.6074997 1.39250 10.0329875 | 10:4254877 | 57! 
9.5748240 9.96696 14 96078627 | 10.3921373 10.9330386 | 10.4251760v | 56 
9.5751356 | 99669101 9.6082254 | 10.3917746 10.330899 | 10:4248644 | 55 
95754458 | 9.9668588 | | 9.6085880 | 10.3914120 | | 19:.9331412 | 1942453532 | 54" 
9.5737578 9.966867 5 1 9.6089503 J 10.3910497 190.9331925 | 10.4242422 | 53 
9.5760685*] 9.9667562 9.6093124 | 10.3906876 19.0332438 | 19.4239315 | 52 
9.57637992 9.9667048 9.6096742 1c.3903258 19,.0332932 10.4236210 51 
9.5766392 | 9. 9666533 9.6100359 | 10.3899641 10.0333467 | 10.4233108 | 30 
9.5769991 | 9.966618 9.6103973 | 10.3896027 10.9333982 | 19.4230009 49 
9-5713088 | 9.9665503 | | 96107586 | 10.3892414 | | 10.9334497 | 10.4226912 | 4B 
9.5776133 | 9.9664987 9.6111196 | 10.3883804 10.0333013 | 10.4223817 | 47 
9-5779275 | 9.9664471 | | 96114804 | 10.3885196 | | 19.9335529 | 10.4220725 bs 
9.5782364 | 9.9663934 9.6118409 | 10.3881591 10,9336046 | 10.4217636 | 45 1 
9.5783450 | 99663437 9.6122013 | 10.3877987 | | 199336563 | 10.4214550 f 44 
9.5788535 | 99662929 9.6125615 | 10.3874385 | | 199337080 | 10.4211465 f 43 
9.5791616 | 9.9662402 | | 96129214 | 10. 3870786 | | 10.0337598 [19.428384 | 42 
9.5794695 | 9- 9661884 9.6132312 | 10. 3867188 110.0338116 | 10.4205305 [41 
9.5797772 | 99661365 9.6136407 | 10.3863593 10. 0338635 | 10.4202228 | 40 
9.5800845 | 9.9660846 9.6140000 | 10.3860000 10.9339154 | 19.4199155 39 
9.5803917 | 9.9660326 9.6143591 | 10.33856409 10.0339674 | 10.4196083 | 38 | 
9.5 806956 | 9.9659806 9.6147140 | 10.3852820 10.0340194 | 10.4193olg 37 
9.5810052 | 9.9659285 | | 9.6150766 Þ10.3849234 | | 199349715 | 104189948 | 36 | 
9.5813116 | 9.9658764 | 9.6154351 [c. 3845649 10.0341236 |, 10.4186884 375 
9.581677 9.9658243 9.6157934 | 10.3842066 | 10.034117 10.41$3823 | 34 
9.5819136 | 9.9657721 9.6161514 | 10.3838486 19.0342279 | 10.4i80764 | 33 | 
9.5822292 | 9.9657199 9.6165093 | 10.3834907 10.0342801 | 10.4177708 | 323 
9.5825345 | 99656677 g.6168669 |] 10.3831331 10,0343323 | 10.41746554| 31 F 
9.828397 9.965615 929.6172243 19.382777 0 10.343847 1.417163 3 
9.5831445 | 9.9655630 9.617515 | 10.3824185 10.034470 | 10.4168555 | 29 
9.5834491 | 99655106 9.6179385 | 10.3820615 10.0344894 | 10.4165509 2 
9.5837535 | 9-9654582 9.6182953 | 10.3817047 10,0345418 | 10.4162465 | 27 
9.5840576 | 9.9654957 9.6186519 | 10.3813481 10,0345943 | 19.41 59424 26 
9.5843615 | 9.9653532 9.6190083 | 10.3809917 10,0346468 10.41 56385 | 25 ; 
2846651 | 9.9633006 | | 9.6193645 | 10.3806355 | | 19.9346994 | 19:41 53349 | 24 
9:5849685 9.9652480 9.6197205 10. 3802795 10.0347 520 10.4150315 23} 
9.5852716 | 9.9651952 9.6200762 | 19.3799238 10.0348047 | 10.4147284 |] 22 
9.5855745 | 9.9651426 N 96204318 | 10.3795682 10.0348574 | 10.4144255 | 2! | 
9.5858971 | 9.9650899 9.6207872 | 10.3792128 10.0349101 | 104141229 | 20 
9.5861795 | 9.965037 1 9.6211423 | 10.3788577 10.0349629 | 10.4138205 | 19 
95864816 | 9.9649843_ 9.6214973 | 19.3785027 10.03 50157 1.4137188 18 
9. 9.586783 9.9649314 9.6218520 | 10.3781480 10.03 50686 | 10.4132165 | 17 | 
9.5870851 | 9.9648755 9.6222066 | 190.3777934 10.0351215 | 10.4129149 | 16 
9.5873865 | 9.9648256 9.6225609 | 10.3774391 10.9351744 | 19.4126135 | 15 
9.5876876 | 9.9647726 9.6229150. | 10.3770850 19.0352274 | 10.4123124 | 14 
9.5879885 9.96471 95 9.6232690 | 19.3767310 10.0352805 | 10.4120115 | 13 
95882892 | 9.9646665 | | 9.623627 | 10.3763773 | | 10.9353335 | 104117108 | 12 
9.588 5896 | 9.96407 33 9.6239763 | 10.3760237 10.0353867 | 10.4114104 | 11 
9.5888897 | 9.964 5602 9.6243296 | 10.3756704 10.0354398 | 10.4111103 | 10 
9.5891897 | 9.9645069 9,6246827 | 10.3753173 10.0354931 | 10.4108103 | 9 
9.5894893 | 9.9644537 9,6250356 | 10.3749644 10.0355463 | 10.4105107 | $8 
9.5897883 | 9.96440904 2.6253884 | 10.3746116 10.0355996 | 10.410211 7 
9.590880 | 9.9643470 9,6257409 | 19.3742591 1 0.0356530 10. 4099120 6 
93903869 9.962937 9.6260932 | 1. 3739068 10.0357063 | 10. 4096171 92 
9.5906856 | 9.9642402 9.6264454 | 19.3735546 10.0357598 | 10.4093144 | 4 
9.5929841 | 9.9641868 9.6267973 | 10.3732027 10.0358132 | 10.4090159 3 
9.3912823 | 9.9641332 9.6271491 | 10.3728509 10.0353668 | 10.4037177 2 
9.3915803 | 9.9640797 9.6275006, | 19.3724994 10.0359203 | 10,4034197 I 
95918780 9.9640261_ 9. 26278519 10.372 1481 10. 0359739 10,4081220 | © 
L.. Co-Sine, | L. Sine. Ls Co-Tang. L. Tangent. L. Co-Seoant. | TL. Secant, | M 
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3 23 DEGREES 7 
N N. Sine, |N. Co-Sine. N. Tangent, | V. Co-Tang.. N. Secant. N. Co-Secantſ 
o | 3907311 | 92030492 4244749 | 23553524 10863604 23593047 [7 
1 | 3909989 | 9203912, | 4248182 23539483 | 10864946 | 255755241 | 
2 | 3912666 | 9202774 4251616 | 23520469 | ro$866259 | 25558022 | q 
3 | 3915343 | 9221635 þ 4255051 | 23501481 10867634 | 25540348 | 
4 | 3918019 9200496 4258487 | 23432516 10868979] 25523101 | xf 
5 | 3920695 | 9199356 4261924, | 2346350 10870326 | 25595680] y 
_6 | 3923371 | 9198215 4265362 | 23444672 10871675 | 2 5488284 
7 | 3926047 | 9197973 4268800 | 23425787 110873024 25470915| g 
$ | 3928722 | 9195931 } 4272239 | 23496928 10874375 | 25453571 | xt 
9 | 3931397 | 9194758 4275679 | 233938995 10875727 | 25436253 | jj 
10 | 3934971 | 9193644 4279120 | 23369287 10877080 | 25418961 | y 
| 11 | 3936745 | 9192499 | 4282562 | 23359595 10878435 | 25491694 
28 3 3999409 þ 2297395 _4286005 | 23331748 10879791 | 25384453 
13 | 3942093 | 9199207 4289449 | 23313017 10381148 | 25367238 | g 
4 | 3944766 | 9189060 4292894 | 23294311 | 10882506 | 25350048 
15 | 3947439 | 9187912 4296339 | 23275630 10883866 | 2533288; | 
16] 3950111 | 9186763 | 4299785 | 23256975 10385227 | 25345744 
17 | 3952783 | 9185614 4303232 23238345 10886589 | 25299630 
18 3955455_ 9184464 4306680 | 23219740 | 10887952 25281 541 
| 19 | 3958127 | 9183313 4310129 | 23201160 10889317 | 25264475 | 1 
20 | 3960798 | 9182161. 4313579 | 23182606 10890683 | 2524744" | { 
| 21 | 3963469 | 9181008 43179030 | 23164076 10892050 | 25239426 
4 22 | 3966139 9179855 4320481 | 23145571 10893418 | 25213438 
23 | 3968809 | 9178701 4323933 127091 10894788 | 25196475 |} 
24 | 3971479 9177546 _ 4327386 ee 10896159 | 25179537 |} 
25 | 3974148 9176390 4330840 | 23090206 10897531 | 25162624 |} 
26 | 3975817 | 9175234 4334295 | 23971801 | 10898904 | 25145735 
27 | 3979486 | 9174077 4337751 | 23953420 10900279 [25128871 
28 | 3982155 | 9172919 4341208 | 23035064 10901655 | 25112032 
29 | 3984823 | 9174760 4344666 | 23016732 10903032 | 25095218 
30 | 3987491 | 9170601_ 4348124 | 22998425 10904411 | 25978425 
31 | 3990158 | 9169441 4351583 | 22980143 10905791 | 25061663 |! 
32 | 3992825 9168280 43559243 | 22961885 10907172 | 25044923 |! 
33 | 3995492 | 9167115 4358504 | 22943651 109085 54 | 25028207 |! 
34 | 3998158 | 9155955 4361966 | 22925442 10909938 | 25011515 
35 | 4000824 | 9164791 4365429 | 22907257 10910323 | 24994847 |! 
36 | 400349 9163627 | 4368893 | 22889096 10912709 [24978204 
37 | 4006156 | 9162462 4372358 | 22870959 10914c97 | 24961586 
33 | 4008821 | 9161296 4375823 | 22852846 10915486 | 2494499! |? 
39 | 4011486 | 9160130 4379289 | 22834758 10916876 | 24928421 
42 | 4014150 9158963 4382756 | 22816693 10918267 | 249118374 |! 
41 | 4016814 | 9157795 4386224 | 22798653 10919659 | 24895352 |! 
42 | 4919478 | 9156626_ 4389693 22780636 | 10921053 | 24878854 |! 
43 | 4922141 9155456 4393163 | 22762643 10932448 | 24862380 || 
44 | 4924804 9154285 4396634 | 22744674 10923845 | 24845929 |! 
45 | 4227467 | 9153115 4400106 | 22726729 10925243 |, 24829503 |' 
46 | 4030129 | 9151943 4403578 | 22708807 10926642 [24813100 
47 | 4932791 | 9159770 4497051 | 22690909 10928042 | 24796721 || 
[_45 [4935453 | 9149596 4410525 | 22673035. 10929444 | 2478030; 
49 | 4038114 9143422 4414000 | 22655184 10930847 [24764034 
50 | 4049775 | 9147247 | 4417476 | 22637357 10932251 | 24747726|! 
51 | 4943436 | 9146971 | 4429953 | 22619553 10933656 | 2493144? 
52 | 4046096 | 9144995 4424431 | 22601773 10935063 | 2471518! 
53 (4048755 9143718 4427910 | 22584016 10936471 | 24698543 | 
54 1 4951416 | 9142540 443139 22566283 10937880 | 24632727 
55 | 4954075 | 9141351 | 4434871 | 22548572 19939291 | 24666535 
55 | 4955734 | 9140181 4438353 225308853 10940703 | 24650371 
57 | 4959393 | 9139900 4441835 22513221 10942116 | 2463427 
58 | 4962951 9137819 , 4445318 | 22495580 10943539 24618106 
59 | 4964709 9136637 4448802 | 22477962 10944946 24602008 ; 
60 | 4067366 | 9135454 4452287 | 22460368 10946363 | 2458593 
Et Co-Sine. N. Fine. N. Ce-Iang L N. . 1 N. Co- Secant | N. Seca: 
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L. Sine, I. Co-Sine | L. Tangent, L. Co-Tang. L. Secant. L. Co . —. 
9.5918780 | 9.9640261 9.6278519 | 1 0,3721481_ _10.0359739 19.40$81220 | 60 
9.5921755 9.9639724 9.6282031 10,3717969 10.0360276 104078243 59 
9.594728 | 9.9639187 96285540 | 10.3714460 10,0360813 | 10.4075372 | 58 
95927698 | 9.9638650 9.6289048 | 10.3710952 10.0461350 | 10,4072302 | 57 
95930666 | 9.9638112 9.6292553 | 10.3707447 10.0361888 | 10,4069334 | 56 
9.5933631 | 99637374 9.6296057 | 10.3703943 10.0362426 | 10.4066369 | 55 
9:5936594_| 9.9637036.| | 96299558 | 10.3700442 10.362964 | 10.4063406 | 54 | 
9.5939535 | 9.9636496 9.6393058 | 10.3696942 10.0363504 | t0,4060445 | 53 
9.9942513 | 9.9633957 9.63065 56 | 10.3693444 10. 364043 10. 4057487 | 52 
9.5945469 | 9.9635417 96310052 | 10,3639948 0. 0364383] 10.4054531 | 51 
9.948422 | 9.963487 96313545 | 10.3686455 10.0365123 | 10,405157% | 50 
9.5951373 | 9.9634336 9.6317037 | 10.3682963 10.0365664 | 10.4948627 | 49 
95934322 | 5:9633795 | | 9:5320527 | 10.3679473 | | 10.0365205 | 10.4045673] 48 | 
9.5957268 | 9.9633253 9.6324015 | 10,3675985 10.0366747 | 10.4942732 | 47 
9.5960212 | 9.9632711 9.6327501 | 10.3672499 10,0367289 | 10.4039788 | 46 | 
9.5963154 | 9.9632168 9.6330985 | 10 3669015 10,.0367832 | 10.4036846 | 45 
9.5966093 | 9:9631625 9.6334468 |} 10.3665532 10.0368375 | 10.4033907 | 44 | 
9.5969030 9 963 1082 9.633 7945 10. 3662052 1 0.03639 18 10,4030970 ] 43 
_9.5971965 9.9530 538 | 96341426 | 10.3658574 | | 10.0369462'| 10.4028035 | 42 | 
9.5974897 | 9.9629994 9.6344903 | 10.3655097 10.0370006 | 10.4025103 | 41 
9.597727 | 9.9629449 9.6348378 | 10,3651622 10-0370551 | 10,4022175 | 40 
9.5980754 | 9.9628904 9.6351850 | 10.3648150 19.9371096 | 10.4019246 | 39 
9.5983679 | 9.9628358 9.6355321 | 10.3644679 10.0371642 | 10,4016321 | 38 
9,5986602 | 9:9627812 9.6358790 | 10.3641210 (0.0372188 | 10,4013398 J 37 
9 5989523 | 9.527256 9.6362257 | 10.3637743 10.0372734 | 10.4010477 | 36 
9.5992441 | 9.9626719 9.6365722 | 10.3634278 10,.0373281 | 10.,4007559 | 35 
9.399537 | 9.9526172 9.6369185 | 10.3630815 10.0373828 | 10,4004643 | 34 
9.5998271 | 9,9625624 *9.6372646 | 10.3627354 10.0374376 | 104001730 | 33 
9.6001181 | 9.9625076 9.6376106 | 10.3623894 19.0374924 [ 10.4993819 | 32 
9.6004090 | 9.9624527 9.6379563 | 10.3620437 | | 19.9375473 | 10.4995910 31 
9.506997 9.2623978 9.6383919 [110.3616981 10. 03762 10.499300 3 | 30 
9.6009901 | 9. 9623428 96386473 | 10.3613527 19.0376572 | 10.3990099 | 29 
9.6012803 | 9,9622878 9.6389925 | 10.3610075 10,.0377122 | 10.3987197 | 28 
9.6015703 | 9:9622328 9.6393375 | 10,3606625 10.0877672 | 1039384297 | 27 
9.6018600 | 9;9621777 9:6396823 | 10.3603 177 10,.0378223 | 10.3981400 | 26 
9.602T495 | 9.9621226 9.4400269 | 10.3599731 10.0378774 | 19.3978505 | 25 

| 9.6024388 9.9520674 9.6403714 | 10.3596286 10,0379326 | 10.3975612 | 24 
9 6027278 | 9,9620122 9.6407156 | 10,3592844 10.0379878 | 10.3972722 23 
96030166 9.96 19569 9.6410597 10.3 389403 10.380431 | 10.3969834 | 22 
9.6033052 [9.96 19016 9.641 4036 | 10.3585964 10. 0382984 | 10. 3966948 | 21 
9-603 5936 | 99618463 96417473 10.3582527 10. 0381537 10. 3964064 | 20 
9.60388 17 | 9.9617909 9.64 20908 10. 3579092 10. 382091 | 10. 3961183 | 19 
9.6041696 9.961735 2424342 1 32 10.382645 10. 3958304 | 18 
9.6044 573 [9.96 16800 96427773 10.357222 10. 38 3200 | 10.3955427 [17 
9.6047448 | 9.9616245 9:6431203 | 10.3568797 10.0383755 | 10.3952522 | 16 
9.6050320 | 9.9615689 9.6434631 | 10.3565369 10.0384311 | 10.3949680 | 15 
9.6053190 | 9,9615133 9.6438057 | 10.3561943 10.0334867 10. 39468 10 14 1 
9.6056057 | 9.9614576 9.6441481 | 10.3558519 10.03385424 | 10.7943943 | 13 
2:2238923 | 9.9614020 | | 9.6444903 | 10.3555097 | | 10.0385980 | 10.3941077 | 12 
9.6061786 | 9.9613463 9.6448324 | 10.3551676 10.0386538 | 10.3938214 |] 11 | 
9.6064647 9.96 12904 9.6451743 10.35 48257 I 0,0337096 10.393 535 3110 
9.5067 5069.96 12346] | 9.6455160 | 10.3544840 10.0387654 | 10.3932494 | 9 
9.6070362 | 9.9611787 9.6458575 | 10.3541425 10,0388213 | 10.3929633 | 8 
9.5073216 | 9.9611228 9.6461988 | 10.3538012 10.0388772 | 10,3926784 | 7 
93076068 | 9.9610668 | | 9.465400 | 10.3534600 | | 10.038933z | 10.3923932 | 6 
9.6078918 | 9.9610108 9.6468810 | 10.3531190 10.0389892 | 10.3921082 Ir 
9.6081765 | 9.9609548 9.6472217 | 10.3527783 10,0390452 | 10.3918235 4 
9.6034611 | 9.9608987 9.647 5624 | 19.3524376 10.0391013 | 10.391 5389 3 
9.6037454 [9.96084 26 9.6479028 | 1c.3520972 10. 0391574 | 10.3912546 | 2 
9.6090294 | 9.9607864 9.6432431 | 10.3517569 | | 10.0392136 | 16. 3909706 | x 
9:6093133 | 9.9607302 9 6485831 10.324152 | | 10.0392698 | 10.3906867 | + 
J_L. Co-Sine. } L. Sine. L. Co-Tang. LL. Tangent, | | L.Co-Secant. | L. Fan. V 
6& DE G'REMAS _ um 
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4 TABLE of Nawd ad - 


50 
5 24 DEGREES, 
X N. Sine, N. Co-Sine. N. Tangent N. Co- Tung. N. Cecant. N. Co-Secant pou 
o | 4067366 | 9135454 4452287 | 22460368 10946363 | 24585933 || 5 
1 | 4070023 | 9134271 4455773 | 22442796 19947781 | 24569882 |} ” 
2 | 4072680 | 9133087 4459260 | 22425247 19949201 | 24553853 |; , 
3 | 4975337 | 9131902 4462748 | 22407721 10950622 | 24537848 |; 9 
4 | 4977993 | 9130716 4466237 | 22390218 10952044 | 2452186 | y 7 
5 | 4980649 | 9129529 4469727 | 22372738 10953467 | 24505905 , 
6 | 4083305 | 9129342 4473217 | 22355280 _19954892 | 24489968 . 
7 | 4085960 | 9127154 4476708 | 22337845 10956318 | 24474054 0 
8 | 4088615 | 9125965 4480200 | 22320433 10957746 | 24458163 9 
9 | 4091269 | 9124775 4483693 22303043 10959174 | 24442294 | y 4 
10 | 4293923 | 9123584 4487187 | 22285676 10960604 24426448 9 
11 | 4096577 | 9122393 4490682 | 22268331 10962036 | 24410624 4 
12 | 4099230 | 9121201 | 4494178 | 22251009 _10963468 | 24394823 1 
| 13 | 4101883 | 9120008 4497675 | 23233709 10964902 | 24379045 "of, 
14 | 4104536 | 9118814 4591173 | 22216432 10966337 | 24363289 4 
15 | 4107189 | 9117620 4504672 | 22199177 10967774 | 24347555 -f 
16 | 4109841 | 9116425 4508172 | 22181944 10969212 | 24331844 7 
17 | 4112493 | 9115229 | 4511673 | 22164733 | 10970651 | 24316155 |, 7 
] 18 | 4115144 | 9114932 | 4515174 | 22147545 _10972091_| 24300489 9. 
19 | 4117795 | 9112835 4518676 | 22130379 | 19973533 | 24284844 9.4 
20 | 4120446 | 9111637 4522179 | 22113234 109974976 | 242692212 ; 
| 21 | 4123096 | 9110438 | 1 4525683 | 22096112 | 10976420 | 24253622 2. 
22 | 4125746 | 9109238 4529188 | 22079012 10977866 | 24238044 4 
23 | 4128395 | 9108038 4532694 | 22061934 10979313 | 24222488 9. 
24 | 4131044 | 9106837 4536201 | 22044878 10980761 | 24206954 | { 4 
25 | 4133693 | 9195635 4539709 | 220278943 | 10982211 | 24191442 | j 5 * 
26 | 4136342 | 9104432 4543218 | 22010831 10983662 | 24175952 9.0 
27 | 4138990 | 9103228 | 4546728 | 21993840 . Iog985114 | 24160484 9.6 
28 | 4141638 e 102024 4559239 | 21976871 10986568 | 24145038 / 
29 | 4144285 | 9100819 4553751 | 21959723 10983023 | 24129613 9.6 
30 | 4146932 | 9999613 4557264 | 21942997 10989479 | 24114210 % 9.4 
31 | 4149579 | 9098406 4560777 21926093 10990936 | 24098829 9.6 
32 | 4152226 | 9097198 4564291 | 21909210 10992395 | 24983469 9.6 
| 33 | 4154872 | 9095990 4567806 | 21892349 19993855 | 24068132 9.6 
34 | 4157518 | 9994781 | 4571322 | 21875510 10995317 | 24052815 9.6 
35 | 4169163 | 9093571 4574839 | 21858691 10996779 | 24037520 9.6 
36 | 4162808 | 9092361 4578357 | 21841894 10998243 | 24022247 i 
37 | 4165453 | 9091150 \ 4581876 | 21825119 10099709 | 24006995 9.6 
38 | 4168097 | 9089938 4585396 | 21808364 11001176 | 23991764 9.6 
39 | 4170741 | 9988725 | 4588917 | 21791631 11002644 | 23976555 ? 
49 | 4173385 | 9987511 | 4592439 | 21774920 | 11004113 | 23961367 
41 | 4176028 | 9086297 4595962 | 21758229 11005584 | 2394620! : 
| 42 | 4178671 | 9985082 4599486 | 21741559 11007056 | 23931055 
43 | 4181313 | 9083866 4603011 | 21724911 11008329 | 23915931 9.6 
44 | 4183955 | 9982649 4606537 | 21708283 11010004 | 23900828 
145 | 4186597 | 9081432 4610064 | 21691677 | 11011480 | 23885746 F 
46 | 4189239 | go8c214 4613591 | 21675091 11012957 | 23870685 | | ; 
47 | 4191880 [9078995 4617119 | 21658527 11014436 | 23855645 |! ; 
48 | 4194521 | 9977775 _4620648 | 21641983 11015916 | 23840625 |! | 
49 | 4197161 | 9976554 4624178 | 21625460 11017397 | 23825627 | Mc | 5.6 
5o | 4199801] 9075333 4627709 | 21608958 11018879 | 23810650 | %. 
511 4202441 | 9074111 4631242 21592476 11020363 [23795693 
52 | 4205080 | 9072888 4634776 | 21576015 11021849 | 23780758 18 
53 | 4207719 | 9971664 4638311 | 21559575 11023335 | 23765343 | "WW; 
| 54 | 4210358 | 9070440 | 4641846 | 21543156 | 11024823 | 23759949 E. 
| 55 | 4212996 | 9069215 46435382 | 21526757 11026313 [237360755 
*56 | 4215634 | 9067989 ' 4648919 | 21510378 11027803 | 23721222 | (Rn; 
357 | 4218272 | 9066762 4652457 | 21494020 ' 11029295 | 2370639 | i 7 
| 58 | 4220909 | 9965535 ' 4655996 | 21477683 11030789 23691575 | "83 
35 4223546 | 9064307 4659536 | 21461366 11032283 | 23676787 
60 | 4226183 | 9053078_ _4663077 | 21445069 11033779 [ 23662016 | "- 
IN Co-Sine.| N Sine. N. Co-TangÞ N. Tangent. N. Co-Secant.| N. Seca, N 
As | MOSS 65 DE E E F. | OY 


Artificial Sines, Tangents, and Secants. 
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65 D E 


GREES. 
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TY 
r ß ·— 

I. Sine. L. Co-Sine. | I Tangent. L L. Co-Tang. IL. Secant, L. Co- Cecant. 2 
9.6093 133 9.860732 | 96485931 10.3514169 10.0392698 | 10.3906867 60 
9.6095 969 9.9606739 9.64892 40 | 10.3510770 10.0393261 |] 10.3904031 | 59 f 
g9.6098803 9.9606176 9.649:6.8 | 10.3507372 10.0393824 | 10.39601197 | 58 
9.6101635 | 9-9605612 7.649602 10.3 3503977 110.0394388 10. 3898365 [57 
96104465 9.960 5048 9.649947 1.3500 583 10. 0394952 | 19.3895535 | 56 
9.6107293 | 9.9604484 y4.6592$c9 | 10.3497191 10.0395516 | 10.3892707 | 55 
9.6110118 9.903919 | 9.6506199 10.3493801 10.0396081 | 10.3889882 | 54 
9.6112941 | 9:9603354 9.6509587 | 10.34904t3 10.0396646 | 10.3887059 | 53 
9.6115762 [9.960 2788 4.6512974 [10.347026 | | 19-2397212 10.3884238 | 52 
9.6118580 | 99692222 9.6516359 | 10.348361 10,.0397778 | 10.3881420 | 51 
9.6121397 | 9-9691655 9.6519742 | 10.34$0258 10,0398345 | 10.3878603 | 50 
9.6124211 | 9.9601088 9.6523123 | 19.3476877 10.0398912 10,3$75789 49] 
9.512723 | 99600520 | | 9.6526503 | 19.3473497 | | 19-9399480 } 10.3872977 | 48 
9.6129833 | 9-9599952 9.6529881 | 10.3470119 10.0400048 | 10.3870167 | 47 
9.6132641 | 9-9599384 9.65 33257 | 10.34E6743 10.0400616 | 10.3867359 | 46 
9.6135446 | 9.998815 9.6536631 | 10.3463369 10.0401185 | 10.3864554 | 45 | 
9.6138250 | 9-9598246 9.6540004 | 10.3459996 10.0491754 | 103861750 | 44 
9.6141051 | 9-9597676 9.6543375 | 19-3456625 10,0402324 | 10.383894 | 43 
9.6143850 9.959710 9.646744] 19-3453256 10. 402894 10.3856150 | 42 
9.6146647 [9.996533 9.655012 | 10.3449888 | | 19.9493465 [1.385335 | 41 
9.6149441 | 9-9595964 9.6551477 | 19-3446523 10.404036 [10.380559 | 49 
9.6152234 | 9:9395393 9.6556841 | 10.3443159 10.04904607 | 10.3847766 | 39 
g9.6155024 | 9:9594321 9.6560204 | 10.3439796 10.0405179 | 10.3444976 | 39 
0.6157812 | 99594248 9.6563564 | 10.3436436 , 10.0405752 | 10.3342188 | 37 
9.6160598 | 9.9593675_ 9.6566923 | 19.3433077 10,0406325_ 10. 829401. 36 
96163382 99593102 94.6570280'] 10.3429722 10.0495:98 | 10.3336618 | 35 
9.6 166164 | 9.9992528 9.6573636 | 10.3426364 | | 10.0497472 [10383333634 
9.6168944 | 9.9591954 9.6576989 | 10.34230tl 10.040 8046 | 10.3331056 1 33 | 
9.6171721 | 9.9591380 9.6580341 | 10.3419659 10.0408620 | 10.332$279 | 32 
9.6174496 | 9.9590805 9.6583692 | 10.3416308 10. 409195 | 10.2825504 | 31 
9.6177270 | 9.9590229 9.6587041 | 1 0.3412960 | | 10.0499771 10.3922730 | 30 
9.6180041 | 9.9539653 9.6590387 | 10.34099613 10.04109347 | 10.3319959 | 29 
9.6182809 | 9.9589077 9.6593733 | 10.3406267 10,0410923 | 10.3817191 | 28 
9.6185576 | 9.9588500 9.6597076 | 10.3492924 10.0411500 | 10.3814424 | 27 
9.6183341 9.9587923 9.6600418 | 10.3399582 10.0412077 | 10.3811659] 26 | 
9.6191103 | 99587345 9.6603758 | 1013396242 10.0412655 [to. 3808897 25 
9.6193864 | 9.9536767 9.560 | 10.3392903 10,0413233 | 10.3306126 24 
9.6196622 | 9.9586188 9.6610434 | 10.3389566 10. 0413812 | 10.3303378 | 23 
9.6199378 | g-9585609 9.6613769 | 10.3386231 10.04 14391 | 10.3800622 | 22 
9.6202132 | 9.9585030 9.6617103 [100.3382897 10.0414970 | 10.37937868 | 21 \ 
9.6204884 | 9.9584450 9.6620434 | 10.3379566 10.0415550 | 10.3795116 | 20 
9.6207634 | 9.9583869 9.6623765 | 10.3376235 10.0416131 | 10.3792366 | 19 
2.210382 9.9583288 9.6627093 10. 3372907 10. 0416712 19.3789618 18 
9.6213127 [9.958270 9.66 30420 | 10.3369 580 10. 0417293 10.3786837 | 17 
9.6215871 | 9.9582125 9.6633745 | 10.3366255 10.9417875 | 1c.3784129 | 16 
9.6218612 | 9-9581543 9.6637069 | 10.3362931 10.0418457 | 10.3781388 | 15 
9.6221351 9.9580961 9.6640391 | 19.3359609 10.0419039 | 10.3778649 | 14 
9.6224088 | 9.9580378 9.6643711 | 10.3356289 10,.04196:2 Þ 10.3775912 | 13 
| 9.626824 | 9:9579794 | | 96647030 | 19.3352979 | | 199420206 | 19.3773176 | 12 

9 | 96229557 | 9-9579210 9.6650346 | 10.3349654 10.0420790 | 10.3770443 | 11 
o | 9.6232287 | 9.9578626 9.6653662 | 10.3346338 10,.0421374 | 0. 376771310 
1 | 9.6235016 | 9.9578041 9.6656975 | 19.3343025 10.2421959 | 10.3764934 | 53. 
219.6237743 $:9577456 9.6660288 | 10.3339712 | | 10.0422544 | 19.3762257 | 8 
3 | 9-6240467 | 99576870 9.6663598 | 10.3336402 10.0423130 | 10.3759532 71 
483.6243190 | 9.9576284 9:6666907 19,3333093 10.0423716 | r0.3756BIo | 6 
5 | 9-6245911 | 9.9575697 9.6670214 | 10.3329786 10.0424303 | 10.3754989 | 5 
6 | 9.6248629 | 9.9575110 9.6673519 | 10.3326481 10.042489] 10.3751371 | 4 
7 | 9-6251346 | 99574522 9.6676823 | 10.3323177 10,.0425478 | 10.3743654 3 
$ | 9.6254060 | 9.9573934 9.6680126 | 10.3319874 10.0426066 | 10.3745940 | 2 
9 | 9.6256772 | 99573346 9.6683426 | 10.3316574 10.0426654 | 10,3743223 I 
o | 9.6259483 | 9.9572757 9.6686725 | 10.3313275 10.0427243 [13245 2 | © 
I. Co- ine. * Cine. | L. Co-Tang. | L. Tangent. L. Co-Secant. L. Secant. M 
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* oy L E of Natural and 


4 a. 


F2 
5s ws ; 25 DEGREES. 
M | N. Sine. | N. Co-S inc, 7 Ia gen-. . Co-Tang, | N. Secant. N. Co-Secauſ 
o | 4226183 | 9063078_ 4663077 | 21445069 11933779 | 23662016 
I | 4228819 | go61848 4666619 | 21428793 11035277 2364726; 
2 | 4231455 | 9060617 4670162 | 21412537 11036775 23632333 
3 | 4234090 | 9059386 4673706 | 21396301 11038275 | 23617826 
4A | 4236725 | 9058154 4677251 | 21380085 11039777 | 23603136 
$ | 4239360 | 9056921 4680797 | 21363889 11041279 | 2358846 
— | 4241994 | 9955688 4684343 | 21347714 11042783 | 2357381 
7 | 4244628 | 9954454 4687890 | 21331559 11044289 | 23559189 
8 | 4247262 | 9053219 4691438 | 21315423 11045795 | 23544581 
9 | 4249395 | 9251983 4694988 | 21299308 119473093 | 23529992 
10 | 4252528 | 9050746 4698539 | 21283213 11048813 | 2351 5424 
11 4255161 9049509 4702090 | 21 257137 11050324 23500875 
_12 | 4257793 | 9948271 4793643 | 21251082 11051836 | 23486347 
13 4260425 9047032 4709196 21235046 110533491 2 3471838 
14 | 4263056 | 9045792 4712751 | 21219030 110548364 | 23457349 
I5 | 4265687 |] 9044551 4716306 | 21203034 11056380 | 2344288 
I6 | 4268318 | 9043310 4719863 | 21187057 11057898 | 23428431 
17 | 4270949 | 9042068 4723420 | 21171101 11059417 23414002 
18 | 4273579 | 9940825 4726978 | 21155164 11060937 | 23399593 
I9 | 4276209 | 9039582 4730538 | 21139246 11062458 | 23385203 
20 | 4278838 | 9038338 4734098 | 21123348 11063981 | 23370833 
21 | 42381467 | 9037993 4737659 | 21107470 1106353506 | 23356481 
22 | 4284995 | 9035847 4741222 | 21091611 11067031 | 23342152 
23 | 4286723 | 9034600 4744785 | 21075771 11068558 | 23327840 
24 | 4289351 | 9933353 4743349 | 21959951 1107eo87 | 23313548 
25 | 4291979 | 9032105 4751914 | 21044150 : 11071616 | 23299276 
26 | 4294606 9030856 4755481 | 21028369 11073147 | 23285024 | 
27 | 4297233 | 9029606 4759048 | 21012607 11074680 | 23270790 
28 | 4299859 | 9025356 4762616 | 20996864 11070214 | 23256575 
29 | 4302485 | 9027105 4766185 | 20981140 11077749 | 23242391 
32 [_4325111 | 9025553 4769755 | 20965436 11079285 | 23228205 
31 {| 4307736 | 9924600 4773326 | 20949751 11080823 | 23214049 
32 | 4310361 | 9923347 4776899 | 20934084 11082363 | 23199911 
33 | 4312986 | 9022093 4780472 | 20918437 I tr083903 | 23185794 
34 | 4315610 | 9020838 47384046 | 20902809 11085445 | 23171695 
35 | 4318234 | 9919582 4787621 | 20887200 21086989 | 23157615 
13s | 4329857 | 9914325 4791197 | 20871610 11088533 | 23143554 
37 | 43234$0 | 9917068 4794774 | 208 56039 11090079 | 23129513 
38 | 4326103 | 9015810 4798352 [20840486 11091627 | 23115490 
39 | 4328726 | 9914551 4801932 | 20824953 11093176 | 23101486 
42 | 4331348 | 9013291 4805512 | 20809438 11094726 | 23087501 
41 | 4333970 | 9912031 4809093 | 20793942 11096277 | 23073535 
42 | 4336591 | 9010770. 4312675 | 20778465 11097830 | 23059588 
43 | 4339212 | 9009508 4816258 | 20763007 11099385 | 23045660 
44 | 4341833 | 9008245 4819842 | 20747567 11100941 | 23931751 
45 | 4344453 | 9096982 4323427 | 20732146 11102498 | 23017860 
46 | 4347073 | 9995718 4827014 | 20716743 11104056 | 23003988 
47 |} 4349692 | 9004453 4830601 | 20701359 ITIoSG616 | 22990134 || 
(_43 | 4352311 | 9023187 | 4834189 | 20685993 11107177 | 22976299 || 
49 | 4354930 | 9001921 4837778 | 20670646 11108740 | 22962453 |! 
50 | 4357548 | 9000654 4841368 | 20655318 11110304 | 22948685 |! 
51 | 4360166 | 8999386 4844959 | 20640008 11111869 | 22934906 
52 | 4362784 | 8998117 4848552 | 20624716 11113436 | 22921145 
53 | 43654091 | 8996848 4852145 | 20609442 11115004 | 22907403 
54 | 4368018 | 8995578 _4555739 | 20594187 11116573 | 2289367) 
55 | 4370634 | 3994307 4859334 | 20578950 11118144 | 22879974 
55 | 4373250 | 8993035 4862931 | 29563732 11119716 | 22866286 
57 | 4375866 | 8991762 4866528 | 20548531 11121290 | 22852515 
58 | 4378492 [8990489 43870126 | 20533349 11122865 | 22838967 
59 | 4381097 | 8989215 4373726 | 20518184 11124442 | 22325334 
60 | 4383712 | 8987940 | 4877326 | 20503038 11126019 | 22811729 
3 O-Sine. N. Sine. N. Co-Tang N. Tangent, Co- Secant N. Secant. | 
K 4 DEGREES. 
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25 "DEGREES. 


33 
L.Sine, | L: Co-Sine, | T. Tangent. | E Co-Tang. L. Secant. | L.Co-Secant. || 
| 9.62 59433 9.9591757 9.6686725 | 19.3313275 1.427242 193740517 
9.6262191 [9.972168 966900 310.3309977 1 450 5951 
9.626489 [9.9571578 9.6693319 | 10.3308681 10,0423422 | 143735403; | 55 
9.6267601 | 9.9579988 9.66966 1310. 3303387 10. 0429013 | 19,3732399 57 
96270303 [9.970397 9.6699 906 10. 3300094 10. 9429603 | 109.372.9697 56 
9.6273003 | 9.9569806 9.6703197 | 10.3296803 10.0430 194 10.3726997, | 55 
9.6275701 | 99569215 | | 9.6706486 | 193293514 | | 10.0430785 | 13734259 [59 
1 9.6218397 | 9.9563623 9.6709774 | 10.3290226 10.0431377 ] 19.3721603, 33 | 
9 6281990 | 9.9563930 9.6713060 Þ 10.3286940 |; | 10.0431990 13718910 '52 | 
9.62183782 | 99567437 9.6716345 [-10.3283655 |: | 10.0432563 | 10.3716218- 51 |; 
9.6286472 | 9.9566844 9.6719628 | 10.3280372 | 410.0433156 [19.713528 50 
96289160 99566250 9.67 22910 | 10.3277090 10.043379 1.710840 49 
9.629184, | 9.9565656 | 9.672619 | 16.3273810 | | 10.9434344"Þ19.395p8155 | 45 Þ 
9.6294529 | 9.9565061 9 6729468 | 10.3270532 19.0434939"] 10.3705 47 
96197211 | 9.9564466 9.6732745 | 10.3267255 10,0435534 ; 19. 3702759 | 46' 
9.299890 | 9.9563870 9.6736020 | 10.3263980 10.436130 . 370⁰tỹ40ç 45 
9.630 2568 9.9563274 9-6739294 [10.326076 10. 0436726 | 19.3697432 | 44 
9 6395243 | 9.9562678 9.6742566 | 10.3257434 10.437322 19.3694757 | 43' | 
96307917 | 99562081 | | 9.6743836 | 10.3254164 þ | 10.c437919 | 19.3692083 þ =} 
96310589 | 9.9561483 9.6749105 | 10,3250895 0.043851 1.3689 411 [ar F. 
96313258 | 9.9560886 9.6752372 | 10.3247628 10.0439114. 10. 3686742 40 
16315926 | 9.9560287 9.6755638 | 10.3244362 10.0439713 [1.568407 | 39 
9.318591 9.9559689 9.6758902 | 10.3241097 | | 10.c449311 | 10 3681403 | 33 
96321255 | 9.955908g 9.6762165 | 10.3237835 10.409110 10.367874 37 
9.6323916 9.9558490_ 9.6765426_ 10.324324. 1.544151 10. 14828034 | 36 
9.6326576 | 9.9557890 9.6768686 | 10,3231314 10. 0442110 | 19. 19.3673424 | 35 
9.6329233 | 9.9557289 9.6771944 | 10.3225056 10.044271 f 19.3670767 | 34 
7 | 9.6331889 | 9.9556688 | 9.6775201 | 10.3224799 | | 10. 443312 5668111133 
8 | 9.6334542 | 9.9556087 9.6778456 | 10.3221544 10.044391F | "1$3655458 32 
9.6337194 [9.955 5485 9.678 1709 10.321829 100444515 3662806 | 3! 
0 9.6339844 99554882 9.6784961 10. 3213039 [1.04451 18 9-3660156 | 39 
1 | 9.6342491 | 9.9554280 9.6783211 | 10.3211789 10.0445720 "10. FI 7509 | 29 
2 | 9.6345137 | 9.9553676 9.6791460 10.3203540 i 0.0446324 | 10. 3654863 | 28 
319.6347780 | 9.9553073 9.6794708 | 160.3205292 ro. 446927  10.3652220 | 27 
4 | 9.6350422 | 9:9552469 9.6797953 | 19-3202047 10. 447531 10.3649578 26 
519.6353062 | 9.9551864 36301198 | 10.3198803 10.044 3136 | 10.3646938 25 
6 | 96355699 | 9:9551259 9.6804440 10.3195560 | | 10.0443741 Þ 10.3644301 | 24 l 
7 | 9.6358335 | 9.9550653 | | 9.6807682 | 10.3192318 | | 1.449347 | 16.3641665 | 23 
$ | 96360969 | 9.9550047 9680921 | 10.3189079 10.0449953 : 10. 3639031 22 
9 | 96363601 | 9.9549441 9,6814160 | 10.3185840 10.9450559 f 10.3636399 | 21 
o | 9.6366231 | 9.9548834 975617396 10. 3182604 10,0451166 10.3633760 | 20 
| | 9.6368859 | 9.9548227 916820632 | 10. 3179368 10.0451773 | ro.3631141 | 19 
2 | 96371484 | 9.9547619 | 2.823863 13176134 10.472281 | 10.3628516 [18 
3 | 9:6374108 | 9.9547011 916827098 | 103172902 10.9452989 | r0.3625$92 19 
4 | 9-6376731 | 9.9546402 9.6830328 10.3 18967 100453589 | 10.3623269 16 
5 | 9:6379351 | 9.9545793 916833357 | 103166443 10.0454207 | 10:3620649 | 15 | 
619.6381969 | 9:9545184 9.6836785 | 104163215 10.0454816 | 10.3618031 | 14 
7 | 9:6384585 | 9.9544574 9.6840011 | 10:3159989 10.,0455426 | 10.3615415 | 13 
8 | 9.6387199 | 949543963 | | 96843236 | 103156764 | | 10.5456037 | 10.3612801 | 12 | 
45 | 9:6389812 | 99543352 | | 9:6845459 | 103753541 | | 109456648 | r0.3610188 | 41 | 
5% | 9.6392422 | 99542741 9.6849681 | 10.3150319 10.0457259 | 10.3607578 10 
519.6395030 | 9.9542129 946852901 10.3147099 | | 10.04357871 | r0.3604970] 9. 
52 | 96391637 | 9.9541517 96856120 10. 3142880 10.04 58483 | 10. 36023634 3 
J3 | 96400241 | 9.9549904 9:6859338 | 10.3140662 10,0459096 | 10:3599759 | 7 
14 | 9:5402844 | 9.9540291 | | 916862553 | 10.3137447 | | 10.0459709 | 10.3597156 | 8 
55186405445 9:9539677 96865768 103134232 10.0460323 | 103594555 | 5] 
56 1 9.9539063 9.6868981 | lo.z131olg 10,0460937 | 10-3591956 4 
57 | 9.641064 9.95 38448 9,6872192 10.312.7808 10.9461552 10.338936 3 
58 | $.6413235 | 2.937833 9.6875402 10.312498 10.0462167 | 10.3586765 l 2 
59 ] 9.641532 9.9537218 9.689$611 103121389 10.0462781 | 10.3584 172 I 
£9 96418420 2252502 28818 2 10 0463398 10.358158 * 
Dr r | | L. Co-Secane. | L. Secane. | N 
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26 DEGREES. oo EE 
ANr: [N. Co-Smne. Alan N, Co-Yang,| N. Secant. N. Co. Scan 
Deze, | 4877325 | 20303038 11126019 | 2481170] 
1 4386326 [8986663 14880927 | 20487910 11137598 2279812, 
24388940 | 8983389 | | 4884530 | 20472800 11129179 | 22734346 
343913553] 8984112 | 4888133 20457708 11139761 | 22770986 |; 
4 | 4394166 | 8982834 | - | 4891737 | 20442634 11132345 | 223757445 
54396779 | 8981555 ' | 4895343 | 20427578 [1133939 | 22743921 
_6 1/4399392 | 8980276 | 4898949 | 20412540 41133516 | 22730015 
7 | 4402004 | 8978996 | 4992557 | 20397519 11137404 | 22716927 
d 4404616 3977715 14906166] 203823517 11138692 | 22703457 
9 1 4407227 8976433 4909775 | 20367532 11140292 22690005 
10 4409838 | 8975151 4913386 | 20352565 11141874 | 22676571 
11 | 4412448 | 8973868 4916997 | 20337615 11143467 | 22663155 |, 
12 | 4415058 | 8972584 _4920610 | 20322683 11145062 | 22649756 
13 | 4417668 | 8971299 4924224 | 20307769 11146658 | 2263637; 
14 | 4420278 | 8970013 4927338 | 20292473 11145255 | 22623012 
15 | 4422887 | 8968727 4931454 | 20277994 11149854 | 22609667 
16 | 4425496 | 8967440 4935071 | 20263133 11151454 | 22396339 
17 | 4428104 | 8966152 4938689 | 20248289 11153056 | 22583029 
18 | 4430712 | 8964864 E 11154659 | 22369736 
19 | 4433320 | 8963575 4945928 | 20218653 11156263 | 22536461 
20 | 4435927 | 8962285 4949549 | 20203862 11157869 | 22843204 
21 | 4438534 || 8960994 4953171 | 20189088 11159476 | 22529964 
22 | 4441140 | 8959703 4956794 | 20174331 11161084 | 22516741 
23 | 4443746 | 8958411 4960418 | 20159592 11162694 | 22503536 
24 | 4446352 | 8957118 4964043 | 20144869 11164305 | 22490348 
25 | 4448957 | 8955824 4967669, | 20130164 11165919 | 22477178 
26 | 4451562 | 8954529 4971297 | 20115477 11167533 | 22464024 
| 27 4454167 | 8953234 ; | 4974925 | 201ooycs 11169149 | 22450899 
23 | 4456771 | 8951938 4978534 20086153 11170766 |'22437770 
29 | 4459375 | 8950641 49382195 | 20071516 11172384 | 22424669 
30 | 4461978 | 8949343 _4985816 | 20056897 _11174004 | 22411584 
3t | 4464581 | 8948045 4989449 | 20042295 11175625 | 22398517 
32 | 4467184 | 8946746 4993082 | 20027710 | 11177248 | 22385467 
33 | 4469786 | 8945446 4996719 [20013142 11178872 | 22372435 
34 | 4472388 | 8944145 5000332 | 19998590 11180498 | 22359419 
235 | 4474990 | 3942844 5003969 | 19984056 11182125 | 22346420 
E 4477591 | 8941542 j_5207627. | 19969539 11183753 | 22333439 
37 | 4480192 | 8940239 5011266 | 19955038 11185383 | 22320474 
38 | 4482792 | 8938936 5014906 | 19940554 11187014 | 22307526 
39 | 4485392 | 8937632 5018547 | 19926087 11188647 | 22294595 | 
40 | 4487992 | 3936327 5022189 | 19911637 11190281 | 22281681 
41 | 4490591 | 8935021 5025832 | 19897204 11191916 [22263783 
42 | 4493190 8933714 | 5229476 | 19882787 11193553 | 22255903 || 
43 | 4495789 | 8922406 5033127-| 19968387 11195191 | 22243039 |! 
44 | 4498387 | 8931098 5036767 -| 19854003 11196831 | 22230192 [| 
45 | 4500985 | 8929789 5040415 | 19839636 11198472 | 22217362 | 1 
' 46 | 4503582 | 8928479 5044063 | 19825286 11200115 | 22204546 | it 
47 | 4506179 | 8937169 5047713 | 19810952 11201759 | 22191951 [i 
48 | 4508776 | 3925858 5051363 | 19796635 11203405 | 22178971 [| 
| 49 | 4511372 | 8924546 5035015 | 19782334 112305052 | 22166207 ||| 
5o 4513968 | 8923233 5058668 | 19768050 112c6700 | 22153460 l 
51 |] 4516563 | $921920 5062322 | 19753782 11208350 | 22140730 | 9 
52 | 4519158 | 8920606 5065977 | 19939531 11210001 | 23128016 | | 
53 | 4521753-| 3919291 5069633 | 19725296 11211653 | 22115318] ! 
54 | 4524347 | 8917975 | 5073290 | 19711077 | 11213307 | 23102637 | | 
554526941 | 8916659 | $276948 | 19696874 11214963 | 22089972 | | 
\ 56 | 4529535 | 9915342 5080607 | 19682688 11216620 | 22079323 | | 
| 57 | 4532128 8914024 | 5084267 | 19668518 11218278 | 22064691 | | 
{ 53 | 4534921 | 8912705 | 5087928 | 19654364 | 11219938 | 22052075 | * 
} 59 | 4537313 8911385 | So91591 | 19640227 11221600 | 22039476 | | 
160 | 4539905 3910065 5095254 | 19626105 | 11223262 —_— 
N. Co-Sine. N. Sine. N. Ce- Tang. N. Tangent. N. Co-Secant. ] N. Secan.. 
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"Artificial Sines, Tangenss, _ Secants. 95 
26 DEGREES. : 
L. Sine. . Ce-Jine. « Tangent. L. Co-Tang, I. Secant. L. Co-Secans. If 
% 9.6418420 9.9536602 _ $.6881818. 10. 15.118182 19.0463398 10.338138 60 
; | 96421009 9:9535985 9.688 5023 103114977 16,0464015 | 16.3578994 1 
9.6423596 | 9-9535369 96888227 [1.311177 10. 0464631 [1.337640 4 | 5 
3 9.6426182 [9.534751 96891430 [1.310857 10. 0465249 19.357391ÞF 57 | 
9.6428765 | 9:9534134 9.6894631 10.310536; 10,0465866.],10.3571235 | 56 | 
9.6431347 | 99533515 9.6897831 | 10.310216g 10. 0466483 | 19,3568653 | 55 þ 
9.6433926_ 9.932899 9.690 1030 10. 119.3098979 19,0467103 | 10,3566074 (34 | 
9.6436594 | 99532278 9.690226 10. 3093774 10. 0467722 10.3563496 53 
9.6439080 | 99531658 9.6907422 10. 3092578 0. 0468342 | 10.3560929 32 
9.6441654 | 9.9531038 96910616 10. 3069384 10. 0468962 | 10.355834 51 
9.6444226 | 9-9539418 9.6913809 |.10,3036191 10,0469582.| 10.3555774 | 59 | 
9.644796 | 9-9529797 9.69 70 10. 3083000 | 10. 0470203 | 10,3553204 | 49 
96449365 | 9-9529175 | | 9.892189 10.379811 10. 0420821 | 10:3550635 3 | 
9.6451931 | 9:9528553 9.6923378 | 10.3076622 10. 047 1447 | 10.3548063 | 47 
9.6454496 | 99527931 9.6926565 | 19.3973435 10,0472069 | 10.3545504 | 46 
9.6457058 9.9527303 9.6929750 | 10.3970250 10,0472692 | 10.3545942 | 45 
9.6459619 9.9526685 9.6532934 | |! 0.3067066 10,0473315 | :10.3540381 | 44 
9.6462178 | 9.9526061 9.6936117 | [10.3063853 10,047 3939 | ,10.3537822 | 43 
9.6464735 | 99525427 | | 9-0939298 | 10.3060702 | | 199474563 | 19.3535265 | 424Þ 
9.6467290 | 9.9524813 9.6942478 10. 3057322 10.0475137 | 10.353271q | 41 |} 
469844 | 995241 38 9.6945656 10.39543 10.0475812 [10.333015 40 
96472395 | 9-9523562 9.6948333 | 19.3051167 | 10,0476438-] 10.3527605 |] 39 
9.6474945 | 9-9522935 9.6952009 | 10.3047991 10.0477064 | 10.3525055 | 38 
9.6477492 | 99522310 9.6955183 10. 3044817 10. 0477690 | 10. — 37 | 
| 9.6480038 9-992 1683 96953355 [_19- 4041645 | | 19-9478317 | 10.3519962 | 36 
[ 9.6482582 | 9.9521055 3961527 10.3038473 | | 19-2478945 | 19.3517414 þ 35 
9.6485124 | 9:9520428 9.6964697 | 19-3035303 10.0479572 | 10.3514876 Þ 34 
9.6487665 | 99519799 9.6957865 | 19-3032135 10,0480201 } 19.3512335; | $3 
9.6490203 9.9519171I 9.6971032 10.3928968 10.0480829 19.3509797 | 33 
9.6492740 | 99518541 9.6974198 | 10.3925802 10.0431459 | 19.3507260 | 31 | 
9.6495274 | 99517912 | | 95977363 | 19:3922637 | | 10.2482088 | 10.3504726 | 30 | 
9.649780 | 9.9517232 9.6980 326 103019474 160.0482718 | 19.3502193 | 29 
9.6300338 | 9.9516651 94 and 10.3916313 | | 10-0483349 | 10.3499662 | 28 
9.6502868 | 9.9516020 9.6986847 | 19.3913153 10.04$3980 | 19.3497132 | 27 | 
9.6305395 | 99515339 — 10. 3009994 10. 0484611 | 10.3494605, | 26 
9.6507920 | 9.9514757 9.6993164 | 19.3006836 10.0485243 | 19.3492080 25 
96510444 [9914124 9.6996320 | 19.3003680 10.483878 | 10.3489556 24} 
9.6512966 | 9.9513492 95999474 | 16.3000526 | | 10,0486508 | 10.3487034 | 23 
9.6515486 | 9:9512858 1 10. 2997372 10.487142 10.3484514 [22 
9.6518004 99512224 9. 7005780 10. 2994220 100.0487776 10. 348199621 
9.6520521 | 9.951159 9.7008930 10.2991970 10. 0488410 | 10.3479479 | 20 
9.6523035 | 9.9519956 9.701 2080 | 10.2987920 10,0489044 | 19.3476965 | 19 
9.6525548 | 9:9510320 9.7015227 | 10.2984773 100489680 | 10.3474452 [18 
9.6528059 9.9509685 97018374 10.298 1626 10.049315 | 10.3471941 | 17 
9.6530 5689509049 97021519 10.297848 1 10. 0490931 f 10. 3469432 | 16 
966533075 [9.908412 9.702466310.4975337 10.049 1588 | 10.3466929 | 15 
| 9.65J35581 } 9.9997775 9.7027805 | 10.2972195 - 10.0492225 | 10.3464419 F 14 F 
9.6538094 | 9.9597139 7030946 | 10.2969054 10,0492862 [ 10.3461916 | 13 
| 9.6540586 9.9506500 | | 09034086 10.2965914 10,0493500 | 10:3459414 | 12 | 
9.6543086 | 9.9595861 9. 7037225 10.2962775 | | 190494139 10,3456914 11 
| 9.6545584 | 9:9595223 9.7040362 | 10.2959638 10.0494777 | 10.3454416 | 16 
9.654809 | 9:9594583 7043497 | 10:2956503 10.0495417 | 10.3451919 | 9 
| 96550575 99503944 7046632 182953368 10. 0496056 10.3449425 8 
158553568 9:9503303 9.7049765 10. 2950235 10. 0496697 | 10.3446932 | 7 | 
9.6553559 [_9:9592663 | | 97052897 | 10:2947193 10.0497337 | 19:3444441 | 6 | 
9.7% 9.9502022 9.7056027 |. 10.2943973 10.049797S | 10.3441952 5 
9.6560536 | 9.9501380 9705915610. 2940844 19.0498620 | 10. 34394041 4 
9.6563021 | 9.9500738 9.7062284 |, 10.2937716 10.0499262 |' 10.3436979 | 3 
9.6565595 | 9-9500095 9.7065410 | 10,2934590 10.0499905 | 10.3434493 | 3 
9.6567987 | 9-9499452 9.768535 110.2931465 100500548 | 10.3432013 [ 1 
| 9.6370468 9.94988c9 | (97071659 r6,2928341_ 10.0501191 | 10.3429532 | © | 
Te Coo Fine, I. Sine. « Co-Tane | L. Tangent. L. Co-Secant. | L. Secant. | M 
—— 62 D Ek G | & | #5 SAO 


56 4 7 A. 5 1 1 B. of Natural wr 
| 3 DUN Kd 
M N. Sine, N. Co-Sine. N Tangent, N. Co-Tany. 1 N. Secant. N.  Co-vecan 
o | 4539905 82185 | $095254-] 19626105 11223262 22028691 
1 | 4542497 | 8908744 5098919 | 19612000 | | 11224926 | 22014326 
2 | 4545988 | $907422 5102585 | 19597910 |. 11226592 | 2200197 |; 
34547679 | 8906100 5106252 | 195838537 | 11228259 | 21989240 
4 | 4559269 | 8994777 5109919 | 19569780 | 11229928 | 2197672 
5 | 4552859 | 8903453 5113588 | 19555739 | | 11231598 | 21964219; 
_<] 4555449 | 8902128 5117259 | 19541713 11233269 | 21951733|| 
7 | 4558038 8900802 5120930 | 19527794 | 11234942 | 2193926! 
84560627] 8899476 5124602 [19513711 11236616 | 21926805 
9 | 4563216 | 8898149 5128275 | 19499733 11239292 | 21914370 
19 | 4565804 | 8896821 5131950 19485771 | 11235969 | 21901947 
Il } 4568392 | 8895493 $135625 | 19471826 | ' 11241648 | 21889541 
[2 | 4570979 | 8894164 r | + 1. £2243028 þ 20haban 
13 | 4573566 8892534 5142980 1944398114 11245010 2186477 
I4 | 4576153 | 8891503 5146658 | 19430083 11246693 | 21852417 
I5 | 4578739 | 8890171 5150338 | 19416200 11246377 | 21840074 
164581325 | 8888839 | 5154019] 19402333 þ 11250063 | 21829746 
I7 | 4583910 | $887506 3157702 19388481 11251750 | 21813435 
155 4586495 | 3886172 | [161385 | 49374645 | _11253439 |_ 21803135 
T 29 | 4589080 | 8884837 51630691 (19360925 | 11255129 | 21790859 
22 | 4591664 | 8883502 | $168755 i] 19347020 % 11256821 | 21778594 
214594248 | 8882166 i} $172444 || 1933323r | 11258514 | 21766346 
22 | 4596832 | 8880829 | 51761291] 19319457 11260209 | 21754112} 
234599415 | 8879492 3179818 193035698 11261905 | 21941895 
"24 | 4601998 8878154 1. 5183108 [19291956 | 11263603 | 2172959} 
25 4604380 | 4876815 5187199 | 29278228 þ 112645302 | 21717506 
26 | 4607162 | 8875475 3190891 | 19264516 | 11267003 | 2170533) 
27: | 4609744 | 8874134 | 5194584 | 19256819 | 11268705 .| 21693180 
294612325 | 8872793 5198278 | 19237138 | | 11279498 | 21681049 
| 29, | 4614906 | 8871451 $201974 | 19223472 | | 11272113 | 21668915 
1322 [4617486 ] 88 8870108 5205670 9209821 | | 11273819 | 21656506 
31. | 4620066 8868764 5209368 5196186 f 11275527 2164471 
324622646 | 8867420 5213067 | 19182565 | | 11277237 | 2163263} 
| ——. 8866075 5216767 [19168960 11278948 | 21620574 
1344527804 | B864725 3220468 | 19155378 þ | 11280660 | 21608521 
135 | 4630382 8863383 322417 19141795 | 11282374 | 2159644 
_3% [ 4632960 | 8862036 | 5227874 q 19126236 | | 11284089 | 21584471 
'þ 37, | 4635538 | 8860688 | 5231598 | 29114691 | | 11285806 | 2157246 
E 4638115 | 8859339- 3235284 | 19101162 | | 11287524 21560481 
394640692 | 8857989 5288999 | 19037647 | 11289244 | 21548510 
494643269 | 8356639 3242698 q 19074147 | | 11290965 | 2153655} 
14 | 4645845 | 8855288 ; | 5246407 190606634 11292688 21524611 
42 | 4648421 | 8853936 5250117 19047193 11294412 | 21512684 
43 | 4652996 | 8852583 | 5253829 19533738 11296137 | 2150077} 
44 | 4553571 | 8851230 | 5257541 | 19020299, | 11297864 | 21488875 
45 | 4656145 | 8849876 5261254 | 19006874 11299593 | 21476993 
44 | 4658719 | 8348521 . | 5254969 || (18993464 | | 11301323 | 2146512) 
47 | 4661293 8847166 5268685 | 18980068 | 11303055 11433275 
L63866 3845810 . 5272402, 48966688 11304788 | 2144143) 
49 | 4566439 18844453 $276120 | 18953322 11306522 | 2142907 
59 | 4669012 | 8843095 5279839 | 18939971 | | 11308258 | 2141780! 
5t | 4671584 | 8841736 5283559 | 18926634 | 11309996 | 21406015 
52 | 4674156 | 8840377 5287281:| 18913343.4 11311735 | 213944 
53 | 4676727:['8839017 5291004 1 8900006 1 ' 11313475 | 2139247) 
134 | 479298: [88376556 5294727 |[18886713 | | 11313217 | 213707% 
55 | 4681869 |'8836294 5298452; |,18873436 | | 11316961 | ,2135599 
56 | 4684439 | 8834932 5302178 | 18860192 | 11318706 | 21347274 
57 | 4687009 | 8833569 $205906 | 13846924 |. 113204 52 | 2133557 
58 | 4689578 | 8832205 $329634 | 18833690 | 11322200 2132385 
59 | 4692147. | 8830841 5313364 | 18820470 11323950 | 2131229 
60 | 4694716 [8829476 5317094 | 18807265 11325701 | 2139954 
nn LV. Co-Sine. | N. Sine. N. N. — — | N Co-Secant.| N. Sect: 
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L. Sine. L. C. ine... L. Tangent, | L. L. Co-Tang. a  Secant. LC Secant. 
56570468 | 9 9498809 | | 9.771659 | 15,1928341 | | [(. 
5.6572946 9.94981 97074781 199.2925219 10.60501835 183427054 
965754231 99497521 9.7977902 l. 2922098 (0,0502479 | 193424597 
9.6377398 |. 9.9496876 9.7081022 |. 10.2918978 10,9503124 | 1634221024], 
9.0580371 | 9.9496230 9 7084141 | 19.2915859 10.050377 | $0:3419629 - 
9.5582842 | 9.9495585 9.7087258 | 10,2912742 10.0504415 [ 1,3417158 
3.6585312 9.949498 9-7090374 | 19.2909626 | | 19.0505062 414588. 
9.6587780 | 9.9494292 9. 7093488 | 10,2906512 10.0505708 | 19,3412220/ 
9.6590246 | 9.9493E45 9.7096co1 | 19,2903399 10. 5086335 [10634097541 
96592710 | 9.9492997 9.70997 13 | 10.29002387 10,050700J3 | 10.3497299'y | 
9.6595173 | 99492349 9.7102824 10.2897 176 10,0507651 10:3494327 
56597634 | 9:9491700 97195933 | 19.2894067 | | 10 0508300 | t0{3402367'] | 
96500093 | 9.9491051 | | 9.7109041 | 10.:890959 | | 10.0508949 | 10.3399907 * 
9.669125 509.9490402 97112148 100.2887852 10.0 309598 | 10.3397450/ 
9.6605c05 | 9:-9489752 | | 9.7115254 | 10.2884746 (0.0510248 | 10.3394935'| : 
9.6607459 | 9.9489101 9.7118358 | 10.2881642 10 0510899 1033591541 
9.6669911 | 9.9488450 9.7121461 | 10,2878539 1900511500 10,3396089 
9.6612361 |, 9.9487799 9.7124562 | 10.28#75438 10.0 512201 [1,3387639 
9.66148 109.9487147 9-7127662 109.2372338 10.512833 10.338519 
9467257 | 9.9486495 | [9.71361 | 10.2869239 | | 10.0513505 1.338273 
9.6619701 1; 9.9485842 9.7133$59 | 10.2866141 19,0514158 | 10;3380298 | 46 
9.662214 5 | 9.9485189 9.7136956 | 10.:$63044 100;14811 | 10.3377855 39+ 
9.624586 | 9.9484535 97140051 | 10.2859949 10.0515465 | 109,3375414 | 38 
9.6617026 [9.483831 9,7143145 | 10.2856855 10.0516119 | 10,3372974 | 39 
9.6629464 | 9.9453227_ 9.7146237 | 10.2853763 10.0516771J/ 19.232236 36 
96631900 | 9.9482572 97149329 [10.28 30671 10. 0517428 [1,3368100 | 35* 
96634335 [9.948916 9.7152419 [10.284758 10.518084 [103665665134 
9.6636768 | 9.9481 260 9.7155508 | 10,2844492 10.0548740 | $043363232:] (33 | 
9.6639199 | 9.9480604 9.7158595 [100.2841405 10.051 9396 1003360801 32 
96641628 | 9.9479947 9.7161682 | 10,2839318 10.c520053 | 1093358372 | 31+: 
96644956 |_9.9479289 | | 9.7164767 | 10,2835233 | | 10.0520711 | 10,3335944 | 39'1 
9.6646482 | 9.9475631 2.7167851 | 10.2832149 10.0521369 | 1013353518] 29-] 
9.6648906 | 9.9477973 9.7170933 | 10,2829067 10.0522027 1043351094 28:1 
9.6651329 | 99477314 9.7174914 | 10,2825986 10.0522636 10,334B671 276. 
96653749 [9.947605 | | 9-71770994 | 19.2822906 10.623345 | 10,3346251 | (26: 
9.6656168 | 9.9475995 9.7180173 | 10,2819827 10.9524905 | 10,3343832 25 | 
9.6658586 | 9.9475335 | | 97133251 | 10.2816749 | | 10.0524665 | 10.3341414 24%], 
9.6661001 | 9.9474674 9. "9.71 1 $6327. '10,2$1 3673 10.0525326 | 1 2.3333999 23 
96563415 | 9.9474013 9.71894092 | 10,2810598 10 0525987 | 10, 1336385 22 
9.666 582899472352 9.7192476 [100.2807524 10.05 26648 143334172 21 
9.6668238 | 9.9472689 9.7195549 | 10,2804451 10.0527311 | 10.333762 [20 
9.6670647 | 9 9472027 9.71 98620 10.2801 380 109.0527973 | 19.3329353 19 
96673054 | 9:9471364 | | 97201690 | 10.2798310 | | 10.0528636 | 19.7426946 | 18 
9.6675459 | 9:9479700 9.7204759 | 19.2793241 10,0529300 | 10,3324541 | 17 }; 
| 9.6677863 9.94706 9. 7207827 [10.279173 10. 0629964 | 10.3322137 | 16 N 
9.6680265 [99469372 9.7210893 10. 2789107 10.04 30628 | 10.3319735 15 
9. 6682665 [9.946870 9.7213958 [10.278042 10,0531293 | 10.3317335 | 14 |; 
9.068964 | 9.9468042 9.7217022 | 10.2782978 10,0531958 | 19.3314936 | 13 
96687461 | 9:9467376 9.7220085 | 10,2779915 10,0532624 | 19.3312539 we | 
9.689856 | 9.9466710 9.7223147 | 10,2776853 10.0533290 | 19.3310144 C 
9.6192250 | 9.94c6043 9.7226207 | 10.2777393 19.0533957 | 10,3307750 | 10 |; 
9.£694642 } 9.9465376 9.7229266 10. 2770734 110.0534624] 10. 330535849 
9.66970 3219 9464708 9.7232324 [100.2767676 10.053 5292 [100.3302968 8 
9.6699 420 9.946400 9.7235381 | 10.2764619 10.043 5960 | 19,3300580 7 |} 
96701809 | 9.463371 | 9.7238436 | 10.2761564 | | 105536629 | 10.3298193 | & | 
9.670492 | 9.9462702 9.1241490 10,.2758510 10.0537298 | 10,3295$08 "$5 | 
9.6706576 99409032 97244543 | 19-2755457 10.0537968 | 10.3293424 4 | 
96708958 | 9.9461362 9-7247595 | 10.2752405 10.0538638 | 10.3291942 | 3 
96711238 | 9.9460692 9.1250646 102749354 19,0539308 | 10.32 88662 2 | 
9.6713716 | 9.9460021 9.7253595 | 10.2746305 10.0539979 | 10.3286284 | 1 | 
9.0716093 2:9459349, 9.7236744 10,2743256 10. 0540651 10. 2283907 o | 
1. Co-Sine "I I. Sine. | L.Co-Teng. | IL. Tangent. L. Co-Secane. | I. Secante, NM 
6 DEGREES. * * 
P 


p A TABLE of Natural and 


61 DEGREES. 


58 
28 _ 5 E GK EES. 
M |, Nine. N. Co-Sine. | | N. 7 Tangent | | N. C- Tang. N N. Fecant. N. Co. -Secent i 
o 564716 T8 8829476 5317094 18809265. 11325701 21309545 N 
1-| 4697284 | —.— 5324826 | 18794074 | . | 11327453 | 21288859 p 
2-| 4699852 | 8826743 5324559 | 18780898 | 11329207 | 21277267 | | 
3 | 4702419 | 8825375 5328293 | 18767736 11330962 | 21265651 |y 
4 | 47c4986 | 8824007 5332029 | 18754588 11332719 | 21254048 | 
5] [4707553 | 8822638 115335765 | 18741455 11334478 | 21242460 | x 
6 | 4710119 | 8821268 _$339593 | 18728336 11336238 | 21230889 | 
7 4712685 | 8819598 5343242 | 18715231 11337999 | 21219328 [7 
$ | 4715250 | 8818527 5346992 | 18702141 * 11339762 | 21207783 | y 
9 | 4717815 | $817155 5350723 | 18689064 11341527 | 21196253 | y 
| 16 | 4720380 | 8815782 5354465 | 18676003 | 11343293 | 21184737 | 
11 | 4722944 | 8814409 53582c8 | 18662955 ' 11945090 | 21173235 | 
12 | 4725508 8813035 | $361953 | 18649921 | 11346829 | 21161748 | 
13 | 4728071 | 8311660 5365699 | 18636902 11348600 | 21150274 | y 
14 | 4739634 | $810284 5369446 | 18623896 11350372 | 21138815 | | 
15 | 4733197 | 8808907 5373194 | 18610905 / 11352146 | 21127371 | þ 
16 | 4735759 | 8807530 5376943 | 18597928 11353921 | 21115940 | y 
17 | 4738321 | 8806152 5380694 | 18584965 | 11355698 | 21104523 | g 
UE 8804773. 5384445 |_18572015 11357476 | 21093121 | 
19 | 4743443 | $803394 5388198 | 18559080 11359255 | 21081933 | 
20 | 4746004 | 8802014 5391952 | 18546159 11361036 | 21070359 | þ 
21 | 4748564 | 8800633 5395707 | 18533252 11362819 | 21058998 | y 
'22 | 4751124 | $799251 5399464 | 18520358 11364603 | 21047652 | þ 
23 | 4753683 | $797869 | 5403221 | 18507479 11366389 | 21036320 | y 
24 | 4756242 8796486 5406980 18494613 11368176 | 21025002 
25 | 4758861 8795102 5410740 | 18481761 11369965 | 21013698 | jj 
26 | 4761359 | $793717 5414501 | 18468923 | 11371755 | 21002408 | y 
27 | 4763917 | $792332 5418263 | 18456099 11373547 | 20991131 | y 
28 | 4766474 | $790946 5422027 | 18443289 | 11375340 | 20979869 | 1 
'29 | 4769031 | $789559 $425791 -| 18430492 11377135 | 20968620 | zl 
'3o | 4771588 | 8788171 3429357 | 18417709 11378932 | 20957385 | p 
31 | 4774144. 2786783 5433324 | 18404939 11330730 | 20946164 | y 
;32 | 4779700 | 8785294 5437092 | 18392184 | 11332529 | 20934957 | 
:33 | 4779255 [87840 5449862 | 18379442 11334330 | 20923764 | 1 
'34 | 4781810 [8782613 5444632 | 18366713 11386133 | 20912584 | #6 
35 | 4784364 | 8781222 5448404 | 18353999 11387937 | 20901418 | 1 
36 4786918 _$770830 5452177 18341297 11389743 | 20890265 | 1 
:37. | 4789472 | 8778427 5455951 | 18328610 11391550 | 20979127 | 1 
38 | 4792026 | 8777043 5459726 | 18315936. 11393359 | 20868002 | 11 
'39 | 4794579 | 8775649 5463503 | 183093275 11395169 | 20856890 | ul 
40 | 4797171 | 8774254 5467281 | 18290628 11396981 | 20845792 | 
41 | 4799683 | 8772858 5471060 18277994 11398794 | 20834708 | 1 
42 | 4802235 | 8771461 [5474840 | 15265374 11400609 | 20823637 | || 
+43 | 4804786 | 8770064 :5478621 | 18252767 * 11402425 | 20812580 | If 
444807337 | 8768666 5432404 | 18240173 11404243 | 20801536 | 1 
45 | 4809888 | 8767267 35486188 18227593 11406062 | 20790506 | I) 
146 | 4812438 | 8765868 5489973 | 18215026 11407883 | 20779489 | | 
47. | 4814988 | 8764468 3493759 | 18202473 11409706 | 20768486 | 1} 
(48 | 4817537 | 8763067 3497546 2889932 _I14r1530 | 20757496 | 
49 | 4820086 8761685 5501335 | 18177405 11413356 | 20746519| 1! 
50 | 4822634 | 8760262 5505125 | 18164892 11415183 | 20735556 |!* 
'$1 | 4825182 [8758859 '5508916 | 18152391 11417012 | 20724606 | 9 
52 | 43827730 | 8757455 5512708 | 18139904 11418842 | 20713670 
53 | 4830277 | 8756050 | 5516502 | 18127430 11420674 | 20702746 | |! 
- $4 | 4832824 | 875464 5520257 | 18114969 11422507 | 20691836 . 
55 | 4335370 | 8753239 5524093 | 18102521 11424342 | 20680940 | ) 
56 | 4837916 | 8751832 5527890 | 18090086 11426179 | 20670056 | 4 
' 57 | 4840462 | 8750424 5531688 | 18077664 11428017 | 20659186 | 3 
58 | 4843007 | 8749016 5535488 | 18065256 11429857 | 20648328 | ? 
$59 | 4345552 | 8747607 5539288 | 18052860 11431698 | 20637484 | ' 
60 | 4848096 8746197 | 5543090 | 18040478 11433541 | 29626653 | ? 
| N. Co-Sine.| N. Sine. | V. Co-Tane.! N. Tangent. N. Co-Secant. ] N. Seca. | * 
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Artificial Sines, Tangents, and Secants. 


— — DEGREES. p 12 
22. E. Co-Sine. L, Tangent. | L. Co-Tang. | L.Secant, | L.Co-Secau.| 
22885 9.9459349 | [ 4 |_19:2743250 0.9340651 | 10.3283907 | 6 
56718468 | 9-94 53577 997259791 | 10.274009 | | 10 = 2 
9.67 20541 9.945800 99262837 8 8 19.3281532 | 59 | 
04923213 | 9-9457332 | | 97265881 | 10.2734119 1 Lorrd thy ” 
9.6725583 | 99455659 9.7268525 | 10.2731975 10.0543341 $9-2276797 1.37 
pero 9.9455955 -9.7271967 | 10.2728033 | 5 $0.3274417 1.30 | 
26730319 | 9455310 | | 97275008 | 4 724925 1 cornapaen ke 
Ly Lows 59451036 | | 97278048 | 192721952 10.054 53%, 13 . 
9.673547 9.945390 9.781087 10. 2718913 . 43267316 | 33 
96737499 99453285 | | 97284124 | 102715876 8 222813 
9. 6739769 9:9452599 9787161 | 10.2712539 1 2 4 
2 9.945132 97290196 10. 2709804 10.0 548068 5 | ” 
5 74445 5 9.9451255 9.7293230 10,2706770 10,054$745 * 2 
96746749 | 9:9459577 9729626310. 270 737 10.0549423 —— — 
3 * 9.7299295 | 10.2700705 10,0550101 9 2 | 
9449220 9.7302325 [1.2697 10, F io. 
96753090 9.944854 997305334 8 _— Þ.2302458 2 
ar 245 | 9:9447952 9.9398383 [10.269161 | 109552133 | 1 N 
190008 0-9447182 | | 9.9311410 | 102688590 | | 10.9552818 RI 2 
9.6160937 | 9 9446501 97214436 10.268 paged oy er fe 
. 268556 10. ö 
* — 9.9445321 9.7317460 3 . e oa 
ee | ens ee | rage | [oma any 
a 9444457 9.732356 | 19-2676494 | 10 WY od. 
9.6770302 | 99443775 | | 97326 9555543 | 10.3232937 | 38 
. 527 10.267347 10. if 
96772640 | 9:9443992 | | 9:7329547 122675443 —— 3 32 
28 i 9.944240 97332566 10. 2667434 10.05 57591 J 10 | 7 25 
92 A 9.944725 97333584 | 10.2654416 10.0558275 e 23 
| 4 42 | 9.944194! 9.7338601 | 10.2661399 10.05 58959 TER 4 34 
. 93 9.94403 56 9.7341616 10.2653384 10.05 59644 [ 1 $6 p44 33 
9 * ·˖ . 9.9439671 9.7344631 10.2655369 10.0560329 40 A- 32 
3862 | 9.9438985 | | 97347644 | 122652356 | esel 3 
25707253 9-9438299 | [9.725656 1.242344 10.561701 | 1.32145 | 29 | 
222 4 4/545, 99353667 | 10.2646333 10.0162388 \ 10122871 2 
f 9435925 9.7356677 J 10-2643323 10,056 : 
556795923 9.9436238 $925 | 0563075 ].10.3206298 | 27 
9685 | 10.2640315 10,0563762 
9.6798243 | 9:9435549 4 | 0563762 | 10.3204077 | 26 
7362693 10.2637307 10,056 
96800560 | 9.943486! 9.7365699 10.2634301 l 1 
roared 9.9434172 9.7368705 | 10.2631295 —— 10.31 24 — 
4 9.9433482 97371709 102628291 1,0566318 „ 5 
6805813 9 the 9.7374712 | 10.2625288 10.0567303 10 3 - 
. b © 99.737714 10.2622286 10.0 567898 ; 
9.6812126 | 9.94314! 2 | enn 
' 7380715 10.2619285 10,05685 
5875525 9 9439729 9.7383714 10. 2616286 * pared 1 
96816741 9.9430028 | | 9.7386713 | 19-261 YI 
7 4 * 3287 10. 6 
90913040 | 9.9429335 9.7389710 , 10.2610299 9 a 34 
29222212 9.9428643 9.7392707 | 10.2607293 10,0571357 SO 22 0 
* —4 9.9427949 | 973937 1.264298 10.0572051 | 3 * 
4 **? 9.9427255 97398696 190.2601304 10.0572745 pay 4 243 12 
E282 | 9.942656! _9:740 1689 | 1£-2598311 10.9573439 | 1217770 8 
98822345 9.942866 9446814 1.239531 10.574134 = 16 R 
iq" pp | . 97407672 10.2592328 10.0574 329 | ety) 2 
a 942447 9.741662 | 1%;8338 0 a ; 
9.683743 | 9:9423779 | 3 10.0575524 | 10.3164863 | 9 
97413650 | 192586350 10.0576 | 
9.6839720 9.9423083 0576221 10.316257 8 
3 9,7416638 10,2533362 10.0576 
val | penal | | rae e ee, 10315096 | 
96844297 9.9421688 97422609 10.7791 10.078312 wy 11 * 
4029968 | 9.9420291 Pizza e 47278755 113477 A 
i a I 97428577 | 19-2561423 | | 1® 
9.6851151 | 9-9419592 > | Nees 10.3050 dy. 
7431559. | 10,2568441 | | 10.0580408 
9.6853432 | 9:9413893 | | %7 0580408 | 10.3148849 | 2 
743454 10. 2565460 10.0 5811 | 
96855712 | 99413193 | | 274379 10.2562489 10.6581 17 —_— 
IL. Co-Sine. | I.. Sine. L. Co-Tang. FT Tangent. L Co-Secant 2 : 
| — ca DEI REE S. —— — 


— — — — 


- — 


LOI 


60 4 on DLE of Natural nd 
29 DEGREES” 1 ere 
by | N. Sine. N. Co-Sine. N. Tavgenr. | V, Co-Tang, N Sec. | N. Co-veer 
o |.a848096 | 8746197 | 5543990 | 18940478 . 11433541. _2<6266z3 
14850640 | 8744786 5546894 18028108 11437385 20613936 
2 | 4853184 | 8743375 \ | 5550698 | 18015751 11437231 | 20695941 
3 | 4855727 | $741963 5554504 | 18003408 11439078, | 20594239 
4 | 48538270 | 8740550 | 5558311 | 17991077 11440927 | 2058346 
5 | 4860812 | 8739136 5562119 | 17978759 11442778 295724gz 
_6 | 4863354 | 8737722 5565929 | 17966454 11444630 | 20561942 
7 | 4865895 | 8736307 5569739 | 17954162 [14464834 | 20551253 
s | 4368436 | 8734991 5573551 | 1794:883 11448339 | 20549476 
9 | 4870977 | 8733475 5577364 | 17929616 11459196 | 2052976) 
19 | 4873517 | 8732058 5581179 | 17917362 | 11452055 | 2051908 
11 | 4876057 | 8730640 5584994 | 17995121 11433915 | 2050837; 
12 | 4878597 8729221 5588811 |, 19892893 | 11455776 _204976g8 
13 | 4851136 872 7801 5592629 17880678 11457639] 29487036 
14 | 4883674 | 8726351 5596448 | 17868475 11459594 | 20476386 
15 | 4886212 | 8724960 5600269 19356285 11461370 20465750 
16 | 4888759 | 8723533 56e4091 | 197844107 11463238 | 20455126 
17 | 4891287 | $722116 3607914 17831943 11465108 | 20444515 
18 | 4893824 8720693 5611738 17879790 111466979 | 20433916 
{ 19 | 4896361 | 8719269 5615564 17807631 11468852 | 20423339 
20 | 4898897 | 8717844 5619391 17795524 11470726 | 20412757 
21 | 4901433 | 8716419 5623219 17783409 11472602 | 20492197 
22 | 4993968 | 8714993 5627048 | 17771407 11474479 | 20391649 
23 | 4906503 | 8713566 | 5630879 | 19759218 11476358 | 20381114 
24 | 4909037 8712138 | 5634710 | 19747141 11478239 | 20370592 
25 | 4911571 |] 5719710 5638543 | 17735076 11480121 | 20360682 
26 | 4914105 | 8709281 5$E42378 | 17723024 i1482005 | 20349585 | 
27 | 4916638 | 8707851 5646213 | 17719985 11483890 | 20339100 
28 | 4919171 | 8706420. 5650050 | 17698958 | 11485777 | 20828627 
29 | 4921704 | 8704989 5653888 | 17686943 11487665 | 20318168 
| 32 | 4924236 | 8703557 56577283 | 17674949 | 11489555 | 203977201} 
31 4926767 8702124 5661568 17662950 11491447 | 20297286 
| 32 | 4929298 | 8700690 5665410 | 17650972 11493340 | 20286863 
33 | 4931829 [8699256 5669253 | 17639007 11495235 | 20276453 
34 | 4934359 | $697821 5673098 | 19627053 11497132 | 20266056 
| 35 | 4935389 | 8696385 5676944 | 17615112 11499030 | 20255670 
| 35 | 4939419 | 8694949 | 5680791 [.19603183 | 115c0930; | 20245297 
37 | 4941948 | 8693512 5684639 17591267 11502831;| 20234937 
38 | 4944477 | 5692074 5688488 | 17579362 | 11504734] 20224389 
39 | 4947905 | 8690635 5692339 1756747 115026398, | 20214253 
42 | 4949523 | 8689195 5696191 | 19555590 * 11508544 | 20203929 
{| 4! | 4952060 | 8687756 5700045 | 17543722 11510452 | 20193617 |! 
42 | 4954587 | 8686315 5703899 | 19531866 11512361 | 20183318 || 
43 | 4957113 | 8584873 357077551 17320023. | 11514272 | 20173031 |! 
44 | 4959639 | 8683431 5711612 17508191 | 11516185 | 20162756 || 
45 | 4962165 | 8681988 5715471 19496371, | 11518099 | 20152494 | 
4 46 | 4954690 | 3680544 [4] $719331 | 19484564 | | 11520015 | 20142243 |! 
47 | 4967215 | 86791c0 15723192 |. 17472768 11521932 | 20132005 || 
| F24 [15 | 17 
| 43 | 4569740 | 8677655. q_5727934 |, 17460984 . [_11523850 | 20121779} 
49 | 4972264. 8676209 5739918, 17449213, 11525772 | 20111564 || 
50 | 4974787 | 8674762 | 5734783 [17437453 11527694 | 2010132 |" 
51 | 4977310 | 8673314 | 5738649 | 17425705 11529618 | 20091172 || 
52 | 4979833 er | 5742516 [17413959 11531543 | 20030594 | | 
53 | 4982355 | 8670417 | 5746385 | 17402245 11333470 | 20070828 | | 
54. 4984877 | 8663967 | $759255_| 17399533 11535399 | 20060674 || 
55 | 4987399 | 8667517 7541267378833. 11537329 | 20950532 | | 
55 | 4989920 | 8666066 | $757999 | 17367144 4 11539261 | 20049402 | | 
57 | 4992441 | 8664614 5761873 17355468 11541195 | 20030283 | | 
58 | 4994961 | 8663161 $765748 | 17343803 11543130 | 20020177 | ! 
59 | 4997481 | $661708 5769625 | 17332149 | 11545067 | 20010983 | * 
60 | 4000009 | 8660254 5773503 17320508 11547005 | 200000009 | * 
| IN. Co-8& ine. | N. Sine. N. Co-Tang.] N. Tangent. Co. Secan: N. Secant. N 
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Artificial Sines, | Tangents * Secants, 
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3 61 
VR ee 1 
|| L. Sine. L.. Co- Sine. 7 * Tangent. IL. Ce-Tang. | L. Cant. L. Co Secaut. 
0 5 555 9.418193 9:7437520 | lo. 25248 100581807 0. 14428 7 
1 | 9.6857991 | 9.947492 9.7440499 | 10.2559501 10.0582508 10.3142009 | 59 
7 9.6 860267 9.9416791 9.7443476 10,2556524 10.038 3209 2 5 
3 | 9.6362542 | 9.9416090 9.7446453 | 19.2553547 10. 05839 t0 | 10.3137458 | 57 
419.5864816 | 9.9415385 9.7449428 | 10,2550572 10,.0524612 10,3 135184 | 56 
5 | 9.6367088 | 9.9414685 9.7452403 | 19.2547 597 10.058 5315 10.3132912 | 55 
6 | 9.656935) 2.943232 9-7455376 | 10.2544624 10.0586018 | 19.3130641 | 54 
7 9.6871625 9.941327% 9.7458349 19.2541651 19.0586 21 | 10.3128372 
$ | 965873395 | 9.9412575 9.7461320 10. 2528680 —— EG ” 
9 | 9.6876161 | 9.9411871 9.7464290 * 10.2535710 19.0538129 | 10.3123539 + 
wo | 96878425 | 9.9411166 | 9.7467259 | 10.2532741 190588834 140.3121573 — 
11 | 9.6580688 | 9.9410461 9.7479227 | 10.2529773 10. 0389339 | 10.411931 5 
129. 4382949 9.940975 9-7473194 [ lo. 25268 10.0590245 100.3117051 — 
139.6885209 | 9.940904 9.7476160 10. 25238 10.05 1 
40 10,0590952 | 10,31 
14 | 9.6887467 | 9.9408342 9.7479125 | 10.2520875 190591638 10002 15 
15 | 9.6889723 | 9.9497634 9.7482089 | 10,2517911 10.09592366 | 10.3110277 , 
16 | 9.6891978 | 9.9406927 9.7485052 10.2514948 10.0593073 | 1t0,310$022 2 
17 | 9.6894232 | 99406219 97488013 10.2511987 10.0 81 3 
MH hams be | 5937 1.105768 43 
5 | 9 6090494 | 9:9495519 | | 9:7499974 | 10.2509026 | | 10.0594450 | 10.3103516 | 42 
19 | 9.6398734 | 9.-9404801 9.7493934 | 10.2506066 10.0595199 19.3101256 'F 
20 | 9.6900983 | 9.94924091 9.7496892 10.2593108 10.0595909 | 109.3299017 O 
21 | 9.6903231 | 99403381 9.7499850 10. 2500150 10. 0596619 J 100.3096769 . 
22 | 9:6905476 | 9.9402670 9.7502306 10.2497194 10,0597339 | 10.309452 ” 
2 3 9.941959 222525 109.2494238 19,0598041 | 10.3092 1275 37 
e ee e ee, eee 
2 .9400 9.7511669 | 10,2488331 10.0599465 | 10.3089795 | 35 
26 | 96914445 | 9.9399323 9.7514622 | 10,2485378 10.0690177 103083554 , 
" 9.5916683 | 9.9399110 9.7517573 | 10.2482427 10,0600890 | 10.3083317 — 
; 96918919 | 99398396 9.7520523 | 10.2479477 10,0601604 10. 3081081 | 32 
29 | 9.6921155 | 9.9397C82 9-7323472 | 19:2476528 10. 0402318 | 10.307B845 | 31 
39 | 9.6923388 _9.9396948 9.7526420 | 10.247380 10,.0693c32 | 10.3076612 | 32 
319.6925620 | 9.9396253 9.752936$ | 10.2470632 10.060 10.2074286 
| . . 2 . 3747 |] 10. 
32 | 9.6927851 | 9.9395537 9.7532314 | 10.2467686 8 2 * 
33 96930090 9.939482 9.7335259 | 10.246474 10,0605179 18 2 
34 9.6932308 | 9.9394105 9.7533203 | 10,2461797 10.0605395 | 10.3067692 2 
35 9 6934534 [9.939388 9.7541146 | 10.2458354 10,0C06612 | 10,3065466 | 2 
36 9.6936758 949392671 9.744088 10. 2455912 L | 10.0607329 10. 2063242 * 
379.6938981 | 9.9391953 [9.754729 | 10.2452971 | | 10.c6 103061019 [a7 
| 391 b 2452971 t0,c603047 | 10.3 2* 
36 9.6341203 | 9.9391234 9.7549969 | 10.245003! 3 1 —_ = 
39 | 9.6543423 | 9.9390515 97552908 | 10.2447092 10,0609485 | 10.3056577 17 
409.6945642 [9.9389796 97555846 10.244454 10. 06 10204 10.3054358 | 2 
41 | 9.6947859 | 9.9389076 2-7558783 | 10.2441217 19,0610924 10.30524 [ * 
29.50% 22383376 97561718 | 10.2438282 10.06 11644 [10 he + 2 
339.5952288 | 99327635 9.7564653 | 10.2435347 3185 77 722 
2435347 10.061236 ' 2 
449.6954501 | 9.9386914 9.7567 587 10.2432413 10. 0613086 Sow 13 
* 9.6955712 [99386192 9.7579520 10. 2429430 10. 0613808 10. % | 
4 9.6958922 | 9.9385470 9.7573452 | 10.2426548 10.06 14530 | 10 204109 ; 
47 * Ig 9.9384747 9.7576383 | 10.2423617 10..615253 | 10.3038370 ” 
45 | 96963336 99384024 9.7579313 | 10.2420637 10. 0615976 | 10.3036664 in 
49 | 9.6965541 | 9.9383 300 9.75382242 | fo. oe 18295 1 
330 0 24177358 10.0616 
4 2.696774 5 9.9382576 9.7585170 | 10.24t4830 — * 3 . 
5 9.969947 [9.938185 9.7 58809610. 2411904 10. 0618149 | 10. phys * 
. _—_ 9.9381126 9.7591022 10, 2408978 100.0618874 NR 
4 9974347 9.9380400 9.7593947 | 10.2406053 10.06 19600 16.204 5653 
2297-345 9.9379674 9.796871 | 10.2403129 10.0E20326 | 10,.3023455 / 
55 | 9-6978741 | 99378 10. 24002. 1a 
569.6980936 5378240 l Ge — wh 1% 
1 914 29 | 9:9377492 9.7605637 | 10.2394363 (0,0622508 — ; 
J — —— 9.7608557 | 10. 2391443 10,0623236 10.3014679 - 
0 
© | —4 * 33 9.7611476 | 10.2388524 10.062396 10. 3012489 I 
1 [= 44 4 ·•＋4 9-7614394 [1.288506 10 0624694 | 10.3010300 | «© 
. Co-Sine. | I. Sine. L. Co-Tang. | L. Tangent. L. Co-Secant. 7. Fan-. I'M 
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62 A TABLE of Natural and 
— 30 D E GR EES. as SA vs 
| M N. Sine. N. Co-Sine. N. Tangent. N. Co-Tang. | N. Secant. N. Co- Secan. 
o | 500-000 8660254 '| 5773593 | 17320508 11547005 | 20000000 | 
1 5002519 | 8658799 5777382 | 17308875 11548945 | 19989929 | y 
2 | 5005038 | 8657343 5781262 | 17297260 11550887 | 19979870 | jj 
3 | 5007556 [8655887 5785144 | 17285654 11552830 | 19969823 | y 
4 | 5010074 | 8654430 5789027 | 17274060 11554775 | 19959788 | i 
5 | 5012591 | 8652972 5792911 | 17262477 11556722 | 19949764 | zj 
6 | 5915158 | 8651514 _$796797 | 17259905 11558670 | 19939753 | 
7 | 5017624 | 8650055 58co684 | 17239345 11560620 | 19929732 | 
$ | 5020140 | 8648595 5804573 | 17227797 11562572 | 19919764 | h 
9 | 5022655 | 8647134 5808462 | 17216261 11564525 | 19909787 | zi 
10 5025170 | 8645673 5812353 | 17204736 11566480 | 19899922 | % 
11 | 5027685 | 8644211 5816245 | 17193222 11568436 | 19889869 | y 
12 | 5032199 | 8642748 . $27 2S8upnn; 11579394 | 19879926 |{ 
13 | 5032713 | 8641284 5824034 | 17170230 11572354 | 19369997 | q 
14 | 5935227 8639820 5827930 | 17158751 11574315 | 19860080 | 
15 | 5037740 | 8638355 5831928 | 17147283 11576278 | 19850172 | 
16 | 5040253 | $636889 5835727 | 17135827 11578243 | 19840276 | 4 
17 | 5042765 8635423 5839627 | 17124382 11580209 | 193830393 | g 
18 | $045277 8633956 5843528 | 17112949 11582177 | 19820520 | 4 
1994 5047788 | 3632488 5847431 | 17101527 11584147 | 19810659 | y 
20 | 4050299 | 8631019 5851335 17090116 11586118 | 19800810 | þ 
21 | 5052809 | 8629549 5855241 | 17078717 11588091 | 19790972 | Þ 
22 | 5055319 | 8628079 3859148 | 17067329 11590065 | 19781146 | j 
23 | 5057828 | 8626608 5863056 | 17055953 11592041 | 19771331 | 3 
24 | 5060337 | 8625136. 5866965 | 17044587 11594019 | 19761527 | j 
| 25 | 5062846 | 8623664 5870876 | 17033233 11595999 | 19751735 | 3 
26 | 5065355 | 8622191 5874788 | 17021890 11597980 | 19741954 | % 
27 | 5067863 | $620717 5878702 | 17010559 11599963 | 19732185 [N 
28 | 5070370 [8619243 5382617 | 16999238 11601947 | 19722426 | Þ 
29 | 5072877 [8617768 53886533 | 16987929 11603933 | 19712680 | Þ 
30 | 5075384 | 3616292 _ 5890450 | 16976631. "| 11605921 | 19702944 | 
31 | 5077890 | 8614815 5894369 | 16965344 11607911 | 19693220 | y 
32 | 5080396 | 8613337 5898289 | 16954069 11609902 | 19683507 | 1 
33 | 5282901 | 8611859 5992211 | 16942804 11611895 | 19673805 | 1 
34 | 5985406 8610380 5926134 | 16931550 11613889 | 19664114 | 1 
35 | 5087910 | 8508900 5910058 | 16920308 11615885 | 19654434 | 2 
36 | 5099414 | 8607420 5913983 | 16909077 _11617883 | 19644767 | 4 
37 | 5292918 | 8605939 5917919 | 16397856 11619882 | 19635110 | 2 
38 | 5095421 | $604457 5921839 | 16886647 11621883 | 19625464 | 
39 | 5297924 | 8602974 5925768 | 16875449 11623886 | 19615829 | 2 
49 | 5100426 | 8601491 5929699 16864261 11625891 | 19606206 [ 
41 | 5102928 | 8600007 5933632 | 16853085 11627897 | 19596593 |! 
| 42 | 5105429 | 8598522 5937566 [16841919 11629905 19586992 | 1 
43 | 5197930 [8597037 5941591 | 16830765 11631914 | 19577491 |! 
44 | 5112431 | 8595551 5945437 | 1£819621 11633925 | 19567822 [ 
45 | 5112931 | 8594064 5249375 | 16808489 11635938 | 19558254 |!) 
46 | 5115431 | 8592576 5953314 | 16797367 11637953 | 19548697 | 4 
47 | 5117930 8591088 5957254 | 16736256 11639969 | 19539150 | 13 
48 | 5120429 | 8589599 5961196 | 16775156 11641987 | 19529615 |! 
495122927 8588109 5965140 | 16764067 11644097 | 19520091 | 
50 5125425 | 85866.8 5969084 | 16752988 11646028 | 19510577 |" 
51 | 5127922 | 8585127 5973030 | 16741921 11648051 | 195010975 | # 
52 | 5130419 | 8583635 5976978 | 16730864 11650076 | 19491583 
53 | 5132916 | 8582142 5980927 | 16719818 11652102 | 19482102 | 
54 | 5135412 | 5580649 5934877 | 16708782 11654130 | 19472632 | * 
55 | 5137908 | 8579155 5988828 16697758 | 11656160 | 19463173] 
56 | 5149494 | 8577660 5992781 | 16686744 11658191 | 19453725 | 4 
57 | 5142899 | 8576164 5996735 | 16675741 11660224 | 19444255 | 3 
53 | 5145393 | 8574668 6ooo6gl 16664748 11662259 | 1943486! | ? 
59 | 5147387 | 8573171 6004648 | 16653766 11664296 | 19425445 | * 
60 | 5150381 | 8571673 6008606 16642795 11666334 | 1941604* [ 
N. Co-Sine. | N. Sine. N. Co-Tang.' N. Tangent. N. Co-Secant.l N Secant. | ) 
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Artificial Sines, Tangents, and Secants. 


— "EE | 
L Sine. | L. Co-Sine. | | L. Tangent. | L. Co-Tang. | | L. Secant. þ L. Co-Secari.| 
| 9.6989700 9.937 53926 _ 9.7614 394 1.238566 10. 0624694 10. 3010300 | 60 
96991887 | 9.9374577 9.7617311 | 10.2382689g 10.0625423 | 10.3008113 | 59 
9.6994073 | 9:9373347 9.7620227 | 10.2379773 10. 0626153 | 10.3005927 | 58 
9.6396258 | 9.9373116 9.7623142 [100.2376858 10,0626884 | 10.3003742 | 57 
9.6998441 | 9.9372385 9.7626056 | 10.237 3944 10.0627615 | 10. 3001559 | 56 
9.7000622 | 9.9371653 9.7628969 | 19.2371031 10.0625347 | 10.2999378 | 55 
9.700 2802 | 9.9370921 9.7631881 102368119 10. 0629079 (19-2997198 54 
9.700491 | 9.9370189 9.7634792 | 10.2365208 10.0629811 | 1©.2995019 | 53 
9.7007158 9.93694 56 9.7637702 -10.2362298 10.0630544 10.2992842 | 52 
9.7009334 | 99363722 9.7640612 | 10.2359388 10,0631278 | 10.2990466 | 51 
9.7011508 | 9.9967938 9.7643520 | 10.2356480 10. 0632012 | 10.2988492 | 50 
9.7013681 | 99367254 97646427 | 10.-2353573 10. 0632746 | 10.2986; 19 | 49 
9-7015852 | 99366519 | | 9-7649334 |_19-2352666 | | 10.06334b1 | 10.2984148 | 48 | 
0,7018022 | 9.9365783 9.7652239 | 19.2347761 19,0634217 | 10.298197$ | 47 
9.7920190 | 9.9365047 9.7655143 | 19.2344857 10.0634953 | 10.2979810a | 46 
9.7022387 | 9.9364311 9.7658047 | 10.2341953 10.0635689 | 10.2977663 | 45 
9.7024523 | 9-9363574 | | 97660949 | 19-2339051 10.0636426 | 10.2975477 | 44 
9.7026687 | 9.9362836. 9.7663851 | 19.2336149 10,0637 164 | 10.2973413 | 43 | 
9.708849 | 99362098 | | 9.766675r | 19.2333249 | | 19.9637902 | 10.2971151 | 42 | 
9.703101 | 9.9361360 9.7669651 | 19.2339349 19.0638640 | 10.2968989 | 41 | 
| 9.7033170 | 9.9360621 9.7672550 | 19.2327450 | | 19.0639379 | 10.2966430 | 40 
9.7035329 | 9-93598381 9.7675448 | 10. 2324552 10. 0640119 | 19.2964671 | 39 
| 9.7037486 | 99359141 9.7678344 | 19.2321656 10.0640855 | 10.2962514 | 38 
| 2.7039641 | 9-9358401 9.7681240 | 19.2318769 10.0641599 | 10.2960359 | 37 
| 9.7941795 | 9-9357660 _9.7684135 | 19-2315565 10,0642340 | 10.2958205 | 26. 
2 — 9.935691 9.76579 1.231297 10.064 3082 15.2956052 | 35 | 
97046099 | 9.9356177 9.7689922 [C. 231007 10.064389 23 | 10.295390i | 34 
9.7043243 | 9.9355434 9.7692814 | 19.2307186 10,0644566 | 10.2951752 | 3+ 
9.70 50397 | 9.9354691 9.7695705 | 10.2304295 10,.064547409 | 10.2949603 | 22 
9.7052543 | 9.933948 9.7698596 | 19.2391404 10.0 746052 | 10.2947457 | 51 
9.7054689 | 9-9353204 9.7701485 10.2298515 *10.964©796 | 10.2945311 | 30 
97056833 9-9352459 9.704373 | 19-2295627 10.0647541 | 19.2943167 | 2 | 
9.7058975 | 9.9351715 9.7707261 | 10.2292739 10,.0648285 | 10.2941025 | 29 
9.7061116 | 9.9359969 9.7710147 | 19.2289853 10.0649031 | 10.2938884 | 27 
9.7063256 | 9.9359223 9.7713033 | 19.2286967 10.0649777 | 109.2936744 | 26 
9.7065394 | 9-9349477 9.7715917 | 19.2284033 10.0650523 | 19.2934606 | 2 
9.7067531 | 9.9348730 9.77138o1 | 10.2281199 10. 0651270 | 10.2932469 | 24 | 
9.7069667 | 9.9347933 9.7721684 | 10.2278316 o. 652017 | 10.2939337F | 2 
9.70718o1 | 99347235 9.7724566 | 10.2275434 10.0652765 | 10.292$199 | 22 
9.7073933 | 9-9346486 | | 9-7727447 | 19-2272553 10.0653514 | 10.2926067 | 21 
9. 7076064 9.934738 97730327 10.2269673 10,0654262 10.2923936 | 20 
9.7078194 | 9.9344988 9.7733206 | 10.2266794 10.0655012 | 10.2921306 | 19 
_9.7080323 9.9344238 9.776084 | 19.2263916 | 1.065762 10.2919677 18 
97082450 9.9343488 9.7738961 10. 2261039 10.0656512 10291755017 
97084575 | 9-9342737 G7741838 | 10.2258162 10,0657263 | 10,2915425 | 16 
9. 7086699 | 9.9341986 9.7744713 | 19.2255287 10.06 58014 [1.291301 | 15 | 
9.70838822 | 9.9341234 97747588 | 19.2252412 0.06 38766 | 10.2911178 | 14 1 
9.7090943 | 9-9340482 9.77 50462 | 10.2249538 10.2659518 | 10.2909057 | 13 
9.7093063 | 9.9339729 | |_9:7753334 | 192246666 | | 10.0560271 | 10.2996937 | 12. 
9.7:95132 | 99339976 9.7756206 | 10.2243794 10.0661024 | 10.2904818 | 11 | 
9.7097299 | 9.9333222 9.7759977 10. 2240923 10.0661778 10. 2902701 | 10 
97099415 | 9:9337467 9.7761947 | 10.2238053 10.0662533 | 10.2500585 | 9 | 
9.7101529 | 9.9336713 9.776416 | 10.2235134 10.0663287 | 10.2898471 8 
9.7103642 | 99335957 9.7767685 | 10.2232315 10.0664043 | 10.2896358 | 7 | 
92103733 _9:9335201 | | 9:7779552 | 19-2229448 | | 10.0764799 | 10.2894247 | © 
9.7107863 | 9:9334445 9.7773418 | 10.2226582 10.0665555 | 10.2892137 | 5 
9.7109972 | 9.9333688 9.7776284 | 10.2223716 10.0£66312 | 10.2890028 4 
9.71120%0o | 9.9332931 9.7779149 | 10.2220851 10,0667069 10.288792 3 
9.71141936 | 9.9332173 9.7782022, | 10.2217988 10.0667827 | 10.2885814 2 
9.7116290 | 9.9331415 9.7784875 | 10.2215125 10,0668585 | 10.2883710 I} 
9.7118393 | 9:9339656_ 9.7737737 | 10.2212263 10.00,69344 | 10.2831607 | © 
L. Co-Sine. | IL. Sine. L. Co- Tang. L Tangent. L. Co-Secant. | 7. Secant. | M 
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NM N. Sine. [N. Co-Sine. * Tangent, LV. Co-Tang. N. Secant, | N. Co-Secanſ 
1 5150381 | 8571673 6008606 | 16642795 11666334 19416 0g 
i | 5152874 | 8570174 6012566 [16631834 11668374 19406646 
2, | 5155367 | 8568675 6016527 | 16620884 | 11670416 | 19397262 |; 
3 | 5157859 | 8567175 6020450 | 16609945 | 11672459 | 19387889 
4 | 5160351 | 8565674 6024454 | 16599016 11674504 | 19378527 |; 
$ | 5162842 | 8564173 6018419 | 16588097 11676551 | 19369196 
6 | 5165333 | 8562671 _6032386 j_16577 189 11678599 | 19359835 
7 | 5167824 | 8561168 6036354 | 16566292 11680649 | 1935050 |q 
8 | 5170314 | 8559664 6040323 | 16555405 |. 11682701 | 1934118; |; 
9 | 5172804 | 8558160 6044294 | 16544529 11684755 | 193318760 
19 | 5175293 | 8556655 6048266 | 16533663 11686810 19322578 |z 
I1 | 5177782 | 8555149 6052240 | 16522808 11688867 | 19313299 
12 | 5180270 | 8553642 _6056215 | 16511963 | 11690926 [19304013 
13 | 5182758 | 8552135 6060192 15501128 11692986 | 19294746 
14 | 5185246 | 8550627 6064170 | 16490304 11695048 | 19285490 
15 | 5187733 | 8549118 6068149 | 16479490 11697112 | 19276244 
16 | 5190219 | 8547609 6072130 | 16468686 11699178 | 19267009 
17 | 5192705 | 8546099 6076112 | 16457893 11701245 | 19257784 || 
18 | 5195191 | 8544588 _6080095 | 16447111. 11703314 |_ 19248570 | 
195197676 | $543976 6084080 | 16436338 11705385 | 19239366 
20 | 5200161 | 8541564 6088067 | 16425576 11707457 | 19230173 
21 5202646 8540051 6092054 16414824 11709531 19220990 |} 
22 | 5205130 | 85383537 6096043 | 16404082 11711607 | 19211817 
23 | 5207613 | $537023 6100034 | 16393351 11713685 | 19202655 
24 | 5210096 | 8535508 6104026 | 16382630 11713314 | 19193503 |} 
e, ee co Ag 6 * — W 2 
25 | 5212579 | 8533992 6108019 | 16371919 11717845 | 19184362 
26 | 5215061 | 8532475 6112014 | 16361218 11719928 | 19175230 
27 | 5217543 | 8530958 6116011 | 16350528 11722013 |.19166109 [| 
28 | 5220024 | 8529440 | 6120008 | 16339847 11924099 | 19156999 |y 
29 | 5222505 | 8527921 6124007 | 16329177 |} 11726187 | 19147899 
30 | 5224986 | 8526402 6128008 | 16318517 | 11728277 | 19138809 
31 | 5227466 | 8524881 6132010 | 16307867 11730369 | 19129729 
32 | 5229945 | 8523360 6136013 | 16297227 11732462 | 19120659 |! 
33 | 5232424 | 8521838 6140018 | 16286597 11734557 | 19111600 |! 
34 | 5224903 | 8520316 6144024 | 16275977 - 11736654 | 19102551 
35 | 5237381 | 8518793 6148032 | 16265368 11738752 | 19093512 
36 | 5239850 | 8517269 6152041 | 16254768 | 11740852 19084483 
37 | 5242336 | 8515744 7156052 16244173 | 11742954 | 19975464 |} 
383 | 5244813 | 8514219 | 6160064 | 16233599 11745058 | 19066456 
39 | 5247290 | 8512693 6164077 | 16223029 11747164 | 19957457 
42 | 5249766 | 8511166 6168092 | 16212469 | 11749271 | 19048469 
41 | 5252241 | 8509639 61721c8 | 16201920 11751380 | 19039491 
42 | 5254716 | $5@8111 | 6176126 16191380 11753491 | 19030522 
43 | 5257191 | 8506582 6180145 | 16180850 11755603 | 19021564 
44 | 5259665 | 8505052 6184166 | 16170330 11757717 | 19012616 
45 | $262135 | 8503522 61883138 | 16159820 11759833 | 19003678 
46 | 5264612 | 8501991 6192211 | 16149320 11761951 | 18994710 
47 | 5367085 | 8500459 6196236 | 16138829 11764070 | 18985832 
48 | 5269558 | 8498927 6200263 | 16128349 11766191 | 18976924 
a9 | 5272030 | 8497394 6204291 |. 16117878 11768314 | 18968026 
5o | 5274502 | 8495860 6208320 | 16107417 | 11770439 | 18959138 | 
51 | 5276973 | 8494325 6212351 | 16096966 11772566 | 18950259 | 
52 | 5279444 | 8492790 6216383 | 16086525 11774694 [28941391 | 
53 | 5231914 | 8491254 6220417 | 16076094 11776824 | 18932532 | 
54 | 5234384 | 8489717 _ 6224452 | 16065672 11778956 | 18923684 |! 
55 | 5286853 | 8488179 6228488 | 16055260 11781090 | 18914845 | ) 
56 | 5289322 | 8486641 6232526 | 16044858 11783225 | 18906016 | 4 
57 | 5291790 | 8485102 6236566 | 16034465 11785362 | 18897197 | 
58 | 5294258 | 8483562 6240607 | 16024082 11787501 | 18888385 ' 
59 | 5296726 | 8482022 6244650 | 16913709 11789642 | 18879589] || 
60 | 5299193 | 8480481 6248694 | 16003345 11791784 18870799 
N. Co-Sine.] N. Sine. N. Co-Tang.| N. Tangent. N Co-Secant.| N. Secaut.. L 
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Artificial Sines, Tangents and Secants. 


— 


— DEGREES. 


— — 


L.S ine. 8 


2282 


97129475 
97122596 
9.7124695 
97126792 
97128889 


9.73283 


97133077 
97135169 
9.7137 260 
9.7139349 
97141437 
9.743724 
9.714569 
9.714793 
97149776 
97151857 
97153937 
9.71 56015 


; 9.71 59092 


9.7160168 
9.7161243 
97164316 
9.716£6387 


4 | 97168458 


9.7170526 
9.7172594 
9.7174660 
9.7176725 
9.7178989 
9.7180851- 


9.718291 2 


9.7184971 
9.71$7030 
9.7189086 
997191142 
9.7193196 


— —— p 


97195249 
9.719730 
97199250 
9.7101399 
97203447 


2285422 


9.7207 538 
9.720951 
97111623 
97213664 
97215704 
9.7217742 


4 Co- ine. 


5838 


9.929897 
99329137 
9.9328376 
9 9327616 
9.9326854 
9.9326092 
9.9325330 
9-9324 567 
9.9323804 
9.932 3040 
9.9322276 


9.9321510 


9.9320746 
99319980 
99319213 
99318447 
99317679 
9.931691 


99316143 
99315374 
9.931465 
99313835 
99313065 


99312294 


9.931122 
9.93107 50 
9.9 309978 
9.930920 5 
9.9308432 
99307658 
9.9305883 
9 9306109 
9.9395333 
9.93045 57 
9.9303781 


LI 


99302226 
99301448 
9.930067 
9.929989 
9.9299112 


9.9298332 


28292541 


97219779 
97111814 
9.7223848 
9.7225881 

9.7227913 
9-7229943 
9.7231972 
9.7234000 
9.7236026 
9.7238051 

9.724007 5 


9.9242097 
L. Co Sine, 


9.9292857 


9.992073 


9.9291289 
9.9190504 
9.9289718 


9.9289932 


9.918814 
9.9287358 
9.918657 
9.928783 
9.9284994 


9.9284205 | 


L. Sine, 


L. Tangent, 


—— — — 


9:7787737 


L. Ce. ang. 
10.1212263 


97790599 
9.779459 
97796318 
9.779177 
97802034 
9.780489 


9.787747 
9.7810602 
9.781 3456 
97816309 
97819162 


97832013 


10. 2209401 
10.220654 
10. 2203682 
10. 2200823 
10. 2197966 
10. 2195109 
102191253 

10. 2189398 
102186544 
10.218359. 
10. 2180838 
10.2177987 


97824864 
97827713 
97830562 
9.783340 
9.7836258 


2283204 


9.7841949 
9.7844794 
9.7847638 
9.785048 
97853323 


97856164 


10,2175136 
10.2172287 
10.2169438 
10.3166590 
10,2163742 
10.2160896 
.10,2158051 
10,2155206 
10.2152362 
10.2149519 
10.2146677 
10.2143936_ 


9.7859004 
9.7861844 
9.7864682 
9.7867520 
9.7870357 
9:7873193 
9.7876028 
9.7873863 
97831696 
97884529 
9.738387 361 
97390192 
9.739323 
9.7893852 
97898681 
9.790 1508 
9.7904335 
97907161 


10. 2140996 
10. 2138156 
10,2135318 
10.21324$0 
10.2129643 
| 10.2126807 
10,2123972 
10.2111137 
10. 2118304 
10.211547 
10.1112639 
| 10. 210g 
10. 2106977 
10. 2104148 
10. 2101319 
10. 2098492 
10. 2095665 
10. 2092839 


9.790998 


97912811 
9.7915635 
9.7918458 
9.7921280 
9.79241ol 
9.79216921 
9.792974 1 
9.7932560 
9.7935378 
97928195 
9.794101 


10. 2090013 
10. 2087189 
10. 2084365 
10. 2081542 
10. 2078720 


10. 2073079 
10.2070 259 
10. 2067440 
10. 2064622 
10. 2061805 
10 2058989 


97943827 
9.7946641 
97949455 
97951268 
9.795081 
9.797892 


10.206173 
102053339 
10.2050545 
1072047732 


10,2044919 
10,2042108 


L. Secant. 
10,0659344 
10,0670103 
10.0670863 
109.0671624 
100671384 
10.673146 
10.067390 
10.067467 
10 0675433 
10.0676 196 
10 0676960 

410.0677724 
10. 0678489 
100679254 | 
10.0680020 
10.0680787 
10,0681553 
10,.0682321 
10.c683089 

10,.0683857 

10,.0684626 

10.0685395 

10.068665 

10.068693 

10.687706 


2 2243282 


L. Co Secant. 
10. 2881607 


10.2879505 
10.2877404 
10.2875305 
10.2873208 
10.2871111 
10.2869017 
10.2866923 
10.2864831 
10. 2862640 
10. 2860651 
10.2858563 
10. 2856476 
10·28 54391 
10.28 52307 
10. 28 30224 
110.2848143 
10. 2846063 


10.284908 
10. 2839332 
10.237757 
10 2835684 
10. 2833613 


10.283 32 


10. 0688478 
410.0689250 
10. 0690022 
10.069079 
10.069 1568 
10. 0692342 
10.0693117 
10.069389 
110.0694667 
10. 0695443 
10,0696219 
10,0696996 
10,0697774 
10,0698552 
10.06993 30 
10.0700109 
10,0700888 
10,0701668 


10.2829474 
10.2827406 
10.2825340 
10,2823275 
10,2821211 
2 
10.28 17088 
10.381 3029 
102812970 
102810914 
140.2808858 
10. 2806804 
10. 2804731 
10.2 802700 
10. 28006 50 
10.279860 
10,.2796553 
10.27943507 


10.0702449 
10.0703230 
10.0704011 
10,0704793 
10.0705576 
10.0706359 


10.0707143 
19,0707927 
10,070$711 
10.0709496 
10.07 10283 
10. 0 211068 


——— — — 


100711855 
100712643 
10,071 3429 
10.07 14217 
10.07 15006 
10.07I5795 


10.2792462 
10.2790419 
10,2788377 
10.2786336 
10,2784296 | 
10.2782258 
10 2780221 
10.2778186 
10.2776152 
10.2774119 
10.2772037 
102770057 
10. 2768028 
10. 2766030 
10. 2763974 
10.276 1949 
190.2759925 
10.27 57903 


L. Co-Secant. 


L. Secant. 


IL. Ce-Tang. | L. Tangent. 
58 D 3 TKF FEN 


R 


— —Pʒ — 2 — — 


2% 4 %„%„ͤ„%»—é ad * 5 es, 


60 PT of Natural and 


32 DEGREES. 
M | N.Sine. N. Co-Sine. | N. Tangent N. Co-Tang. an | N. Secant. N. Co Seca hi | 
_© | 5299193 8480481 6248694 16003 345 11791754 _ 1887079 | [4 1 
i | 5301659 | 8478939 6252739 | 15992991 11793928 1 8862019] = f 
2 | 5304125 | 8477376 6256786 | 15982647 11796074 | 19853249 |; 1 
3 | 5306591 | 8475953 6260834 | 15972312 11798222 | 18844469 |; ; | 
4 | 5309956 | 8474309 | 6264854 | 15961987 11800372 | 18835738 |; «| 
5 | 5311521 | 84727C4 3268935 | 15951672 11802523 | 18826997 |; 5 
6 | 5313986 | 8471219 6272988 | 15941366. 11804676 | 1881266 | i; | 
7 | 5316450 | 8469673 6277042 | 15931070 (1806831 | 1880954; [A | - 
' 8 | 5318913 | 8468126 6231098 | 15920783 11808988 | 1580083; | Mis | - 
9 | 5321376 | 8466578 6285156 | 15919595 11811147 | 19792131 | Wi: | < 
| 10 | 5323839 [8465030 6289215 | 15920238 11813307 18783430 
11 | 3326301 8463481 6293275 | 15889979 11815469 | 18774735 |; 119 
12 | 5328763 | 8461931 6297336 | 15879730 11817633 | 18766082 |, c 
13 | 5331224 | 8460381 6301399 | 15569491 11819799 | 1875748 c 
14 | $333685 | 8458839 6305464 | 15859261 11821966 | 1874876, | WY. | 5 
15 | 5336145 | 8457278 6309539 | 15849041 11824135 | 18740120 |g q 
i6 | 5338605 | 8455725 6313598 | 15838830 11826306 | 18731485 g 
17 5341064 | 8454172 6317667 | 15828628 11828479 | 18722859 g 
18 | 5343523 | 8452618 6321738 | 15818436 11830654 | 18714243 | fi | 5 
19 | $345982 | 8451063 6325810 | 15808653 11632830 | 18705637 | | 5 
20 | 5348440 | 8449508 6329883 | 15798079 11835008 | 18697040 |, 9 
21 | 5350898 | 8447952 6333958 | 15737915 11837188 | 18688453 9 
22 | 5353355 | $446395 6338035 | 15777760 11839370 | 18679875 | | 9 
23 | 5355812 | 8444537 6342113 | 15767615 11841554 | 18671306 | 9 
24 | 5358268 | 8443279 6346193 | 15757479 11843740 | 18662747 | ſk | 9 
25 | 5360724 | 8441720 6350274 | 15747352 11845927 | 15654197 | WS | ? 
26 | 5363179 | 8440160 6354357 | 15737234 11848116 | 18645657 9 
27 | 5365634 | 8438600 6358441 | 15727126 11850307 | 18637126 g 
23 | 5368088 | 8437039 6362527 | 15717026 11852500 | 18528605 [WF | 9 
29 | 5370542 | 8435477 6366614 | 15706936 11854694 | 18620093 dl 9 
30 | 5372996 | 8433914 _ 6370703 13596858 11856891 | 18611590 9 
33375449 | 8432351 6374793 | 15686784 11859089 | 18603096 9 
32 | 5377902 | $430787 6378855 | 15676722 11861289 | 18594612 9. 
33 | 5380354 | $429222 6382978 | 15666669 11863491 | 18586138 9 
34 | 3382806 8427657 6337073 15656625 11865695 | 18577672 |1 9 
35 15385257 | 842691 C391169 | 15646590 ' 11867900 | 18569216 |1 9. 
36 | 5387708 | 5424524 _6395267 | 15636564 11870107 | 18566769 9 
37 | 5390158 | 8422956 6399366 | 15626548 11872316 | 18552331 |1 9. 
38 5392608 8421388. 6403467 | 15616540 11874527 | 18543993 | | 9. 
39 | 5395058 | 8419815 6407569 | 15606542 11576740 | 18535483 1 
49 | 5397507 8418249 6411673 | 15596552 11878955 | 18527073 9. 
41 | 5399955 | 8416679 6415779 | 15586572 11881191 | 18518672 9 
42 | £402403 [ 8415108 6419886 | 15576601. 11883389 | 18510281 9. 
43 3404851 ] 8413536 6423995 | 15566639 11885609 | 18501898 } | 9 
44 5497298 | 8411963 6428105 | 15556685 11887831 ,| 18493525 1 | 9 
45 } 5409745 | 3410390 6432216 | 15546741 11890055 | 18485161 9 
46 | 5412191 8408816 6436329 | 15536806 11892281 | 18476805 9 
a7 | 5414637 | 9497341 6440444 | 15526880 11894508 | 18468459 9 
43 | 5417082 | 8495666 | 6444560 | 155 16963 11896737 18460123 | 9 
79 | 5419527 | 8494990 ' 6448678 | 15507054 114398968 | 1845179) 5 
go | 5421971 | 8492513 £452797 | 15497155 11901201 | 18443476 9 
51 | 5424415 | 8400935. 6456918 | 15487264 11993436 | 1843516 2 
2 5426859 | 8399357 16461041 | 15477383 11905673 | 18426866 9 
53 | 5429302 | 8397778. 16465165 [ 15467510, 11997912 | 18418574 3. 
54 | 5431748, | 8396198 18540929 | 15437646 - 11910152 | 18419292 |] 9. 
55 | 5434136 8394018 6473417 | 15447792 1191-2394 | 18402018 9. 
56 | 5436628 | 8393937 16477546 15437946, | 11944638 | 18393753 || 9. 
57 | 5439069 | 5391455 | 6481676 15428108 | 11916884 | 18385499 9 
53 ] 5441510 | 8389873 6485808 | 15418280 - 11919132 | 1837725 9. 
30 | 5443950 | 8388250. | | | 6489941 | 15408460 | * 11921382 | 18369913 9 
| co | 5446390 | 8386700 £494076 | 15398650 14923633 | 18360994 2 
1 N Co-Sine. | — Sine. 1 N.  Co-Tang.| N. Tangent. | N.Co-Secant. N. Sa. l 
| eee, eee NOIR 1 — 1 
— — — 


4 


Artificial Sines, Tangents, and Secants. 


HT DEGREES 


Le. | L. Co- ine. Langen,. T. Ce- Tag. | | T. Sccaus. 6 2s | 
97242097 | 9.9284205 | | 9:7957b92 |_10.2042108 | | 10.0715795 | 19.27579%3 | 6 ! 
9.7244118 9-9283415 7.7960703 10. 2039297 109,97 165855 10.2755852 59 | | 
9.7245138 | 9:9252625 97963513 | 10-2036457 10.9717375 | 10.2753862 | 58 
9.7248156 | 9.92815334 9.7965322 | 10.2033678 10.0718166 | 10.2751844 | 57 
9.7250174 | 9-9231943 9.7969130 | 10.2030870 10.0718957 | 10.2749826 | 56 | 
9.7252139 | 9-9280251 9.7971933 1. 2028062 180.0719749 | 10-2747Si1 | 55 | 
9.7254204 | 9-9279459 9:7974745 | 10-2025255 10,0720541 | 10.2745796 | 54 | 
9.7256217 | 9.9278666 9.7977551 | 10.2022449 10,0721334.| 10.2743783 | 53 '\ 
9.72538229 | 9.9277873 97980356 10. 2019644 10.07212167 | 10.2741771 | 52 
9.7260240 | 9.9277079 9.7983160 | 10.2016840 10.0722921 | 10.2739760 | 51 
9.7262249 9.9276285 9.7985964 | 10.2014036 19.0723715 | 10.2737751 | 50 
9.7264257 | 9-9275499 9.7988767 | 10.2011233 10.0724510 | 10.2735743 | 49 
9.7265264 | 9.9274695_ 97991569 | 10.2008431 10.0725305 | 192733736 |] 45 | 
9.7268269 | -9.9273899 9.7994370 | 10.2005630 10,0726101 | 10.2731731 | 47 
97270273 | 99273103 9.7997170 | 10.2002830 10,0726897 | 10.2729727 | 46 ö 
9.7272276 9.927.2396 9.7999970 | 10.2000030 10.0727694 | 10.2727724 | 45 
97274278 | 9.9271509 9.8002769 | 10.1997231 10.0728491 | 100.2725722 | 44 
9.7276278 | 9:9270711 9.8005567 | 10.1994433 10.0729299 | 10.2723722 | 43 \ 
9.7278277 | 9.9269913 | |_9.8008365 | 10.1991635 | | 10.0730987 | 10.2721723 | 42 1 
9.72380275 | 9.9249114 9:8011161 | 10.1988839 10,0730886 | 10.2719725 | 41 \ 
9.7232271 | 9.9265314 9.8013957 | 10.19386043 10.0731686 | 10.2717729 | 40 [ 
9.7284267 | 9.9267514 98016752 | 10.1933248 10.0732486 | 10,2715733 | 39 Ft 
9.7285260 | 9.9266714 9.8019546 | 19.1980454 10.5733286 | 10.2713740 | 38 

: 0.7238253 | 9.9255913 9.8522340 10. 1977660 10.07 34087 | 110.2711747 | 37 | 

\ | 9.7290244 | 9.9265112 9.8025133 10.1974867 _10.0734888 10.2709756 | 36 1 
9.7292234 | 9.926430 9.8027925 | 19.1972075 10,0735690 | 1c,2707766 | 35 | 
9.7294223 | 9.9263507 9.8030716 | 10.1969284 10.0736493 | 10.279257779 | 34 | | 
9.7296211 | 9.9262704 9.8033506 | 10.1966494 10.0737296 | 10.2703790 | 33 | 
9.7298197 |'9.9261901 9.8036296 | 10.1963704 10. 0738099 | 19.2701803 | 32 | 

d | 07300182 | 9.9261096 9.8039085 | 10.1960915 19.0738904 | 10.269981$ | 21 : 
997352165 9.9260292 | | 9.$041873 | 191958127 | | 10.0739708 | 10.2697835 | 30 
9.7364 148 55259480 9.8044661 | 10.1955339 10.0749513 | 10.2695852 | 29 þ- | 
9.7306129 | 9.925868r 9.8047447 | 19.1952553 10.0741319 | 10.2693871 | 28 
9.7308 109 | 9.9257875 9.8050233 | 10.1949767 10.0742125 | 10.2691891 | 27 N 
9.7 310087 | 9.9257069 9.8053019 10. 1946981 10.742931 | 100.2689913 | 26 1 
9.7312064 | 9:9256261 g9.8055803 | 10.1944197 10.0743739 | 10.2687936 | 25 11 

973144 9.923454] 98587 12.1944 [4% 74454¼ 10.2635960 | 24 118 
9.7316015 | 9.9254646 9.8061370 | 10.1938630 10.0745354 | 10.2683985 | 23 | | {| 
97317989 992532837 9.8064152 [10.193 35848 10. 0746163 1. 2682011 | 22 11 
9.7319961 | 9.9253028 9.8066933 | 10.1933067 | | 10.9746972 10.2680039 | 21 1 
9.7321932 [9.252218 2 10.192286 100747782 |. 10.2678068 | 20 4 | 
9.732 3902, 9/9251408 98072494 | 19.1927506 10.0748592 | 10.2676098 | 19 1 
97322870 | 99259597 9.8075273 | 101924727 | | 109-9749493 10.2674130 | 18 11 
9. 7227837 | 9.9249786 9.8078052 [100.1921948 10.0750 214 | 10. 2672163 | 17 14 
97329803 9:9248974 9.8080829 [10.191917 10.075 10 26. 10. 2670197 | 16 
9.731768 | 9.9243161 | 98083606 10.1916394 | | 10.9751839 | 10.2665232 | 15 1M 
9.7333731 | 9.9247349. 918086383 | 10.1913617 19,0752651 | 10.2666269 | 14 17 

9.7335693 9.924635 9.889158 [110.1910842 10.07 53465 | 10.2664307 | 13 þ PR 

þ | 9:7337654 | 99245721 | | 9j8091933 | 10.1908067 | | 16.9754279 | 10.2962346 | 12 | | 
9.7339614 | 9.9244907 9:8094707 | 109.1905293 [1.775 % | 10.2660386 | 11 14 
97341572 9.924409 9. 8097480 10. 1902520 10.075 5908 J1.2658428 | 10 ö 
9.7343529 | 9.9143277 918100253 | 10:1899747 10,07 56723 $0.2656471 | 9 | 
9.7345455 1 9.9242461 9,8103025 | 10.1896975 10.0757539% | 0.2654515 I 8 10: 
9.7347440 | 9:.9241644 9,8105796 | 19.1894204 10,.c758356-| 10.2652560 7 . 
9:7249393 9.74627 | 98108566 | 10.1891434 | | 10.0759173'| 16.2650607 | 6_ 
9.7351345 | 9.9240010 9.8111336 | 19.18836654 10.075999 | 10.2648655 5 Ti 
9.7353296 | 9:9239191 , 9.8114105 | 109,1885395 10.076c809 | 10.2646704 | 4 14 | 
9.7355246 | 9.92398373 9.8116873 | 19.1883127 10.076 1627 | 10.2644754'} 3 I | 
9-7357195 | 9:9237554 9.8119641 | 10.1880359 10.0762446 | 10.2642805 2 | 
9.73 59142 9.9136734 9.8 122408 | 10.1877592 100763266 | 10.2640858} 1 | 
27261088 9.92 35914 9.8125174 10.13874326_ 10,0764c86 | 10.2638912 | © * 
| OT Gps L. Sine. L. Cœ-T arg. L' Tangent. wt Co-Secant. | I. Secant. M | | 

*  —T DEGREES. | 


— — cw wu. 7 s 


wx wW KS —— 
F C : ff f EU riamuaes toi 


68 4 T ABLE of Natural. and 
| | 22 DUDESCGKEMS 

M | N. Sine. [V. Co-Sine. N. Ia.-gent. V. Co-Tang. N. Secant. N. Co-Secan * 

o | 5446390 | 8386706 6494076. 15398650 11923633 1836074 | & 

1 | 5448830 | 8385121 6498212 153888481 11925886 83523640 

2 | 5451269 | 8383536 | 6502350 | 15379055 11928141 | 18344353 |; 

3 | 5453707 | $381950 6506490 | 15369270 11930398 | 18336151 U 

4 | 5456145 | 8380363 6510631 | 15359494 11932657 | 18327958 | z 

5 | 5458583 | 8378775 6514774 | 15349727 | 1193491B | 18319774 |; 

6 | 5461020 | 8377187 6518918 | 15339969 11937181 | 18311599 |, 

7 | 5463456 | $375598 | | $523064 | 15330220 11939446 | 18203432 

8 | 5465892 | 8374008 6527211 | 15320479 | 11941712 | 18295274 

9 | 5468328 | 8372418 6531360 | 15310747 11943980 | 18287125 
19 | 5470763. 8370827 6535511 | 15301023 11946250 | 18278985 

111 5473198 | 8369235 6539663 | 1529130$ 11948522 | 18270854 
_12 5475632 $367634 6543817 | 15281692 11950796 | 18262731 

13 5478066 $366050 | 4547972 | 15271904 11953072 | 18254617 || 
14 | 5480499 8364436 6552129 | 15262215 | 11955350 | 18246512 
I5 | 5482932 | 8362861 6556287 | 15252535 11957630 | 18238416 
16 | 5485365 | 8361266 6560447 | 15242863 11959911 | 18230328 
17 | 5487797 | 8359670 6564609 | 15233200 11962194 | 18222249 
13 | 5490228 | 8358073 6568772 | 15223545 11964479 | 18214179 
I9 | 5492659 | 8356476 6572937 | 15213899 11966766 | 18206118 
20 | 5495999 | 8354878 6577193 | 15204261 11969055 | 18198065 
21 | 5497520 | $353279 "6581271 | 15194632 11971346 | 18190021 
22 | 5499950 | 8351680 6585441 | 15185012. 11973639 | 18181955 
23 | 5522379 | 8350c80 6589612 | 15175400 11975934 | 18173958 
24 | 5594808 | 8348479 | 6593785 | 15165796 11978231 | 18165940 
25 | 5507236 | 8346877 | | 6597959 | 15156201 11980529 | 18157930 

| 26 | 5509664 | 8345275 6602135 | 15146614 11982829 | 18149929 
27 | 5512091 | 8343672 6606313 | 15137036 11985131 | 18141937 
28 | 5514518 | 8342068 6610492 | 15127466 11987435 | 18133953 
29 | 5516944 | 8340463 6614673 | 15117995 11989741 | 181259797 
39 | 5519370 | 8338858 6618856 15108352 11992049 18118010 
31 | 5521795 | 8337252 6623040 15098807. 11994359 | 18110052 
32 | 5524220 | 8335645 6627226 | 15089271 | 11996671 | 18102102 

33 | 5526645 | 8334038 6631413 | 15979743 11998985 | 18094161 |1 
34 | 5529069 | 8332430 6635602 | 15070224 12001301 | 18086228 

35 | 5531492 [8330821 6639792 | 15060713 12003619 | 18078304 |1 

36 | 5533915 | $329212 | - _ 6643984 | 15051210 12005938 18070388 a 
375536338 e 6648178 | 15041716 12008259 18062481 
38 | 5538760 | 8325991 5 6652373 | 15032230 12010582 | 18054582 
39 | 5541182 | $3 24380 6656570 | 15022752 12012907 | 18046691 
l 42 | 5543603 | 8322768 6660769 | 15013282 12015234 | 18038809 
41 | 5546024 | 8321155 6664969 | 15003820 _ | 12017563 | 18030935 
42 | 5543444 8319541 6669171 | 14994367 12019834 | 18023070 

43 | 5550864 | 8317927 6673375 | 14984922 | 12022227 | 18015213|| 

44 | 5553283 | 8316312 6677580 1497 5486 12024562 | 18007365 |! 

1 45 | 5555702 | 8314696 6681787 | 14966058 12026899 | 17999525 || 
45 | 5558121 | 8313079 6685995 14956638 12029237 | 17991693 

| 47 | 5560539 | 8311462 6690205 | 14947226 12031577 | 17983869 |! 

C25 1 2952956 | 2209044. 6694417 | 14937822 12033919 | 17976934 
49 | 5565373 | 8308226 6698630 | 14928426 12036264 [17963247 
50 | 5567790 [8304607 6702845 | 14919038 : 12028610 | 17960445 |! 
51 | 5570206 | 8304987 6707062 | 14909659 12040958 | 19952655 
52 | 5572621 | 8303366 6711280 [14900288 12043308 | 17944876 
53 | 5575936 | $301745 6715500 | 14890925 12045660 | 17937102 
54 | 557745! 8300123 | 6719721 14881570] 13048014 17929337, 
55 | 5579865 | 8298500 | 6723944 | 14872223 | 12050370 | 17921580 
55 | 5582279 [8296876 6728169 | 14862884 12052728 [17913831 
57 | 55384692 | $295252 6732396 | 14853553 12055088 | 1790609 
58 | 5587105 | $297627 f 6736624 | 14844230 12057450 | 17898359 
59 | 5589517 | 8292002 6740854 | 14834916 12059814 | 17890633 
60 | 5591929 | $290376 6745985 | 14825610 12062180 | 17882915 
N. Co-Srne. | N. Sine. N. Co-Tang.| N. Tangent, IN Co-Secant. N. N Secant þ 
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Artificial Sines, Tangents and Secants, 


69 
1 33 DEGREES, = OE 
L. Sine, | L. Co-Sine, L. Tangent. | L. Co- Tang. | . Secant, | LC. Secant. | * 
9.726 1088 9.223914 9.8125174 | 10.1874826 10.0764086 | 19 26359i2 | ©@ 
9.7363932 | 9-9235993 9.8127939 | 10.1872061 109,0764907 10. 2636958 þ 59 
9.7364976 | 9.9234272 9.8130704 | 10.1869296 10,0765728 | 10,2633024 | 58 
97366918 | 9.9233450 9.4133468 | 10.1866532 10.566550 | 10.2633082 | 57 | 
9.7368859 | 99232628 9.8136231 | 10.1863769 10.0767372 | 10.2631141 | 56 
9.73170799 9.9231805 9.8138993 | 10.1861007 | 10.0768195 F'10.2629201 | $5 
9.7372737 | 99239982 | | 98141755 | 10.1858245 | | 10.0769018 | 10,2627263 | 54 | 
97374675 | 9:9230158 9.8144516 | 10.1855484 10.0769842 | 10.2625325 33 
9.7376611 | 9.9229334 9.8147277 | 40.1852723 10. 0770666 | 10.26233$9 |. 52 
9.7378546 | 9.9228509 9.8150036 | 10,1849964 10.771491 | 10.2621454 | 51 
9.7380479 9,92 27684 9.8152795 | 10.1847205 10.0772316 | 10.2619521 | 50 
9.7382412 | 9.9226858 9.8155554 | 10.1844446 10.0773142 | 10.2617588 | 49 
97384343 | 9-9226032 | | 9.B158311 | 10.1841689 | | 10.0773969 | 10.2615657 | 48 
9.7386273 | 99225205, 9.3161068 | 10,1838932 10,0774795 | 10.2613727 | 47 
9.7338201 | 9.9224377 9.8163824 | 10.1836176 10,0775623 | 10.2611799 | 46 
9.7390129 | 9.9223549 9.8166580 | 10.1833420 19,0776451 | 10.2609871 | 45 | 
9.7392055 | 9-9222721 9.8169335 | 10,1830665 10.0777279 | 10.2607945 | 44 | 
9.7393980 | 9.9221891 9.8172089 | 10,1827911 10.0778109 | 10.2606020 | 43 
97395904 [_9:9221062 | | 9.8174342 | 10.1825158 10. 78938 | 10.2604096 2 
9.7397827 | 9.9 220232 9.3177595 | 10,1822405 10.0779768 | 10,2602173 | 41 | 
9.7399748 | 9.9219401 9.8180347 | 10.1819653 10.07392599 | 10.2600252 | 40 | 
9.7401668 | 9.92138570 9.8183098 | 10.1816902 10,0781430 | .n0.259$332 | 39 
97403587 9.9217738 9.3185849 | 10.1814151 10,0732262 | 10.259<E413 | 38 
9.7405 305 | 9-9216906 9.8188599 | 10,1811401 10. 0783094 | 10,2594495 | 37 
9.7407421 | 9.9216073 9.8191348 | 10.1808652 | | 10.0783927 | 10.2592579 | 36 
9.7499337 | 9-9215240 9.519 4096 10.1805904 10. 0784780 | 10.2590663 | 35 
9.7411251 | 9.9214406 9.8196844 | 10,1803156 10.078 5594 102588749 | 34 
9.7413164 | 99213572 9.8199592 | 10,1800408 10.0786428 | 10.2586836 | 37 
9.7415075 | 9:9212737 9.3202338 |10,1797662 10.087663 | 10.2584925 | 32 
97416986 | 9.9211902 9.820 5084 | 10.1794916 10. 0788098 | 10.2583014 | 31 
9.7418895 | 9.9211066 9 8207829 | 10,1792171 10. 078893410. 2381105 30 
119.7420803 [ 9.9210229 98210574 | 10.1789426 10.0789771 | 10.2579197 29. 
2 | 9.7422710 | 9.9209393 2.82 13317 | 10:17386683 10,0790607 | 10.2577299 | 28 
3 | 9.7424616 | 9.9208555 9.8216060 | 10.1783940 10.0791445 | 10.2575334 | 27 
4 | 9.7426520 | 9.9207717 9.8218803 | 10.1781197 10.0792283 | 10.25734$0 | 26 
5 | 9.7428423 | 99206878 9.8221545 | 10.1778455 10.0793122 | 10.2571577 | 25 
9.7439325 | 99206039 9.224286 10.1775714 10.9793961 | 10.2569675 | 24 
7 | 9.7432226 | 9.9205200 9.8227026 | 10.1772974 10,0794800 | 10.2567774 | 23 
$ | 9.7434126 9.9204360 | 9.8229766 | 10,1770234 10.0895640 | 10,2565874 | 22 
9 | 97436024 | 9.9203519 9.8232505 | 10.1767495 10.0896481 [10.256 3976 | 21 
2 | 9.7437921 | 9.9202678 9-3235244 | 10.1764756 10.0897322 | 10.2562079 | 20 
I | 9.7439$17 | 9.9201836 | | 9.32379$1 | 10.1762019 10.0898164 | 10.2560183 | 19 
2 | 97441712 | 9.9200994 | | 9.8240719 | 10.1759281 10,0899-06 | 10,2558288 | 18 
3 | 9-7443606 | 9.9200151 9.3243455 | 10.1755545 10.899849 | 10.2556394 | 17 
4 | 97445498 | 9.9199398 9.38246191 | 10.1753809 10.0800692 | 10.2553502 | 16 
5 | 9:7447390 | 99198464 '9.8248926 | 10.1751074 10. 80 1336 | 10.2552610 | 15 
6 | 9.7449280 | 9.9197619 9.8251660 | 10.1748340 to. 80238 110.2550720 | 14 
7197451169 9,9196775 9.8254394 | 10.1745606 10,0803225 | 10.254$$31 | 13 
$ | 9.7453056 | 9-9195939 9.3257127 10.174287 10,0804071 | 10.2546944 [12 
9'] 9.7454943 | 9.9195083 9.3259860 | 10.1740140 10. o8o4917 to. 2543057 | 11 
9 | 9-7456828 [9.9194237 9.3262592 | 10.1737408 10,0805763 | 10.2543172 | 10 
149.7458712 | 9.9193390 9.38265323 | 10.1734677 10.0806610 | 10.2541288 9 
2 | 9.7460590 | 9.9192542 9.3265053 | 101731947 10,0807458 | 10.2539405 8 
319.7762477 99191694 | 9.8270783 | 10.1729217 10,0808306 | 10.2537523 | 7 
4 | 9:7464358 | 9.9190845 9.8273513 | 10.1726487 1to,o809155 | 10.2535642 | 6 
5 | 97465237 | 9.9189996 9.3276241 | 10.1723759 10.0810094 | 10.2533763 | 5 | 
619.7468115 | 9.9189146 9.3273969 | 10.172103f 10.0810854 | 10.2331885J 4 
? | 9.7469992 | 9.9188296 9.8281696 | 10.1718304 10.0811704 | 10-2536008 | 3 
5897471868 [9.918744 98284423 [10.171357 10,0812555 J 10. 25281321 2 
59197473743 9.9186 594 9.3287149 | 10.171285 10.08 13406 110.2516257 I 
U _9-7475617 _9.9185742_ 9.3289874 | 10.1210126 10 0814258 [-20:25243383 | © | 
L. Co-Sine. L. Sine. | L. Co-Tang. | L. Tangent. L. Co-Secant. | I. Secant. | M 
— A MM: 4  *® 9 b 
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70 A TABLE of Natural and 
34 DEGREES. 1 
M | N. Sine. = Co-Sine. | IN. Tangent.| N. NC- Tang. N. S _ | N. Co- Seca. 
o | 5591929 | 8290376 6745085 | 14825610 12062180 17882916 
1 | 5594340 | 8288749 6749318 | 14816311 12064548 | 17875208 
2 | 5596751 | 8287121 6753553 | 14807011 12066918 | 17867508 
\ 3 | 5599161 | 8285493 67577190 | 14797738 | 12069289 | 17859817 
' 4 |, 5601571 8283864 6762028 [14788463 12071662 | 17852133 
' 5. [15603981 8282234 6766268 | 14779197 12074037 | 17844457 
{ 6 [[5$06390 | 3250603 6770399 | 14769938 12076414 | 17836790 
75608798 8278972 6774732 | 14760688 12078793 | 17829131 
| $ |. 5611206 | 8277340 6778997 | 14751445 12081475 | 17821479 
5613614 | 8275707 6783244 | 14742210 12083559 | 17813836 
| 5616021 | 8274074 6787492 | 14732983 12085944 | 1780620] 
| 5618428 | 8272440 6791742 | 14723764 12058331 | 17798574 
5620834 | 8270805 6795993 | 14714553 _12090720 | 17790955 |{ 
' 5623239 | 8269170 6800246 | 14705350 , 12093112 17793343 |q 
5625644 | 8267534 6804501 | 14696155 12095505 | 17775740 | 
5628049 | 8265897 6808758 | 14686967 12097900 | 17768145 | y 
5630453 | 8264260 6813016 | 14677787 12100297 | 17760558 | 
5632857 | $262622 6817276 | 14668616 12102696 | 17752979 | 
' $635260 | 8160583 6821538 | 14659452 12105097 | 17745498 | | 
5637663 | $259343 6825801. 14650296 1210750 | 17737545 | 4 
5640065 | 8257703 6830066 | 14641147 12109905 | 17730290 | þ 
21 | 5642467 | 8256062 6834333 |.14632007 , I2112312 | 17722743 | 
| 3544869 8154420 683860114622874 12114721 | 17715204 | j 
' 5647270 | 8252778 6842871 14613749 12117132 | 17707673 |} 
5649670 | 8351135 5847143 |. 14604632 12119545 | 17700149 | þ 
5652070 | 8249491 6851417 | 14595522 12121960 | 17692633 | y 
* 5654469 [8147847 6855692, | 14586420 | 12124377 | 17685125 | y 
5656868 | 8246202 6859969, 14577326 12126796 17677625 5 
5659267 182445356 6864247] 14568240 12129217 | 17670133 | 
3661663 8142999 6868527 14559161 12131640 | 19662649 |} 
5664062 | 8241262 6872810 145 50090 12134064 [17655173 
5666459 | 8239614 6877094 | 14541027 12136491 F 17647704 
5668856 | $237965 6381379, | 14531971 | 12138920 | 17640243 
5671252 | 8236316 6885666 | 14522923 12141351 | 17632791 
5673648 | $234666 £889955 | 14513883 | 12143783 | 17625345 | 
5676043 | 8233015 6894246 | 14504850 12146218 | 17617908 
5678437 | 5231364 6898538 | 14495825 12148555 | 17610498 
56808311 8229712 -£902832 | 14486808 | 12151094 | 17603056 
5683225 | 8228059 £907128 | 14477798 12153535 | 17595643 
5685618 | 8226405 6911425 | 14468796 | 12155978 | 17588236 
5688011 | 8224751 6915724 | 14459801 12158423 | 17580837 
5690403 | 8223096 6920025 14450814 12160870 | 17573446 
5692795 | 8221440 6924328 14441834 | 12163319 | 17566063 
5695186 | 8219784 6928633 | 14432862 12165770 | 17558687 
5697577 | 8218127 6932939. | 14423897 12168223 | 17551319 
5699968 | 8216469 6937247 |. 14414940, 12170678 | 17543959 
5702358 | 8214811 6941557 | 144905951 [2173135 | 17536607 
5794747 | $213152 6945868 | 14397049 12175594 | 17529262 
5797136 | $211492 6950181 | _ 14388114 12178055 | 19521924 
3709524 5209831 6954496 14379187 12180518 | 17514594 
5711912 8208170 6958813 14370268 13182983 | 17507273 
5714299 | 8206508 6963131 | 14361356 12185450 | 17499958 
5716686 | 8204846 6967451 14352451 12187919 | 17492651 
5719073 | 8203183 6971773 | 14343554 12190390 | 17485352 
 $721459 | 8201519 6976097 | 14334664 12192864 | 17478060 
37 | 5723844 | 8199854 6980422 |. 14325781 | 12195339 | 17470716 | | 
56 3726229 8198189 6984749 | 14316906 12197816 | 17463499 | 4 
37 5728614 5 96523 6989078 14308039 12299296 [17456230 
38 5730998 | 8194856 6993499 | 14299178 12202777 | 17445969 | / 
59 5733381 | 8193189 6997741 | 14290326 12205260 | 17441715] ' 
' 60 | $735764] Bio1521 _ [7992075 | 14281480 | 12207746 | 17434465 | * 
Pe. Sine. N Sine, | IN. Co-Tang. N. Tangent. | N Co-Secant.] N. Secant. Y 
| — ——— e HR 
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— Sines, Tangents, and — 71 
34g DE. KE ES. 

| L. Sine, | L. Co- Fine. L. Tangent. Fangent. |_Þ. Co-Turg, L. Secant.” 91 T. = | 
— — — E = Sis 

o | 97575617 9.9185742 | | 9.B289874 | 19.1719126 15.814238 104324383 
9.7477489 9.918489 9.829299 1p.1707401 10. 0613110 10.252251 
9.747936 9.9184037 9.8295323 [ 10.19 04677 10.0813963 & 2520640 
97481230 9.918383 9.829804 '1b.1901953 10.0816817'f £0, — | 
9.7433099 | 9-9182329 9.8300769 J 10.1699231 10.08 1756751 10. 2516901 | 
9.7484967 | 99181475 9.8303492 | 10.1696508 10.0818525'f 10. 3515033, 
9.7436333 9.91 80620 9.306213 10. 159.1693787 10. 0819380 E 2513167 54) 
9.7488698 9.9179764 9.83089 34 -1Þ.4 1691066 10. 0820236 102311302 33 
9. 7490562 [9.978908 9.831164 16. 1688346 10. 82109 f 10%½ 9438 52 
97492425 | 99178951 9.8314374 | x 1685626 10.0821949'f 10.250757 [51 
97494287 [9.9177194 9.8317093 18. 682907 10.08 22866 10.2505713 J 50 
9.7496148 | 9.9176336 9o.8319811 [156.1680189 10.082366 4 10.23503852 49 
9.7498007 [9.175478 | | 98322529 ]'16.1677471 | | 10.6824522'f to.2501593 || 45 | 
9.7499866 | 9.917q619 | | 98325246 | 10.1674754 10.823381 f to:2500134q !| 47 | 
9.7501723 | 9.9193760 9.8327963 | 159.1672037 10. 826240 10.248277 46 
9.753579 22.299 9.330679 106.1669321 10.827100 | 10. 2496421 [ 45 
9.755434 9.917 2040 47 — 10.087960 10. 2494766 44 
9.7507287 | 99171179 3 6109 |! 1663891 100828821 [ 10.2492713 1 43 
e 99170317 21155923 10. 109.1661177 10. 0829683 10. 2490980 42 
9-73to991 | 9.9169455;] | 9.$341536 161658464 10.830345 10.24B9669 i| 41 
97512842 | 8 9.534424 f 10-1655751 10. 83 140 f f. 2487158 40 
9.751469 | 167730 93346961 11 1653039 10.083227 10. 24385309 39 
97516538 io Ht 9.8349673 3 10.033134 10.2483462 | 8 
97518385 | 28108602 9.8352384 J'10.1647616 (0,0843998 | 10. 2491615] 37 
| 97520231 | 9:9t65137 933330p4 [2b 1646906 10.0834 | 222407 — 36 | 
9.7522075 75 | 9.3164372 9.8357804 | 10.1642196 10.08359728 | 10.2477925 35 
97523919 | 99163406 98360513 | 10.1639437 10,0836594 10.247681 34 
97525761 $5182339 9.8363221 | = 1636779 1 0.839461 | 10.2474239 | 33 
9.7527602 | 9.9161673 9.$365929 | 10.1634071 10.0338327 '] 10.247239$] 32 
9.7329442 | 9.9160805 | | 9.$368636 id. 1631364 10,0839195 | £o. 325873 31 
9.75312$6 | 9.9159937 | | 98371343 | 16.1628657 | | 10.0840063 1086872 | 30 
9.7533118 | 9.9159069 9.$374049 | 19,1625951 10,9840931 10.2466882 | 29 
9.7534954 | 9.9158200 9.8376755 | 10.1623245 10.084 1800 | 10.2 5046 | 28 
9.7536790 | 9.9157 330 192 16.1620 540 10.0842670 | 10, 248321027 
9.7533624 | 9.915640 9.8382164 10.16 17836 0.0843 540 10. 2461376 [26 
9.7540457 | 9.9155589 9.8384367 | 10.1615133 10.08444r% | 10.2459343 || 25 
5:7542288 | 99154718 | | 98387571 | 16.1612429 | | 10.0845282 | 102457712 | 24 
9.7544119 153846] | 98390273 | 19.1609727 10.6846154 | 10.245589 | 23 
9.7545949 1 9.9152974 9.8392975 10.1607025 10,0847026 | 10.2454051 | 22 
9.7547717 PIE 9.8395676 | 19.1624324 10.0847899 | 10.2452223 | 21 
9.7549604 | 9.9151228 98393377 | 10. 1601623 10.9848772 10. 2450396 | 20 
9.7551431 | 9.9150354 9.401077 | 10.1598923 10.0849646 | 19.2448569 | 19 
9:-7553256 | 9:9149479_ 9.8403776 10.1596224 10.0850521 | 10:2446744 [18 
9.7355080 9.9148604 9.8496475 | 101593525 10.0851396 | 10.2444920 | 17 
9.7 556902 9.9147729 98409174 10. 1590826 100852271 | 10.2443098 | 16 
9.7558724 [9.91468 52 9.8411871 [110.1588129 10.08 53148 10. 2441276 | 15 
9.756544 9.9145976 9.34146 [10.158 5431 10. 8 54024 1. 2439456 [14 
9.75623 4 9.945099 9.847265 101582735 10. o8 54901 | 10.2437636 [13 
9.7564192. | 99144221 9.8419961 | 10. 10. 1580039 10.0855779 [1.243581 . 12 

9 91565999 9.9143342 9.8422657 | 10.1577343 10.0856658 10. 2434001 [ 

© | 9.756781t5 | 9.9142464 9.B42535t | 10.1574645 10,0857536 102432183 10 

I 9.7 569639, than. 9.B428046 | 10.1571954 10. o8 58416 | 10. 2430370 9 

219.7571444] 9.914074 9.8430739 10:1 569261 10.0859296 | 10.2428556 {| © 8 

3 | 9:7573256 | 9.9139824 9.8433432 [1.1 366568 10.860178 10.24267F4 [7 
2575088 9.913894 55 9125 | 10. 1563875 _10.0861057 | 10.2424932 {| 

5 97576878 9.9138061 9 84388170 10.156183 1.086 1939 10. 2422122 
9.7578687 [9.9137179 457 10.1558492 0. 0862821 | 10. 247777 
9.7580495 | 9.9136296 9.B444199 | 10.1555801 10.863704 0.241905 
22538779 9.913543 9.5446889 10.135311 10.084587 0:24 M7658 
9.758410 9.9134539 Y 449579 | 10.1550421 10.98653471 | 18 241589 
92585913 99133645 E 10.147732 10.865358. 2414900 
L. Co-Sive. L. Sine. Le L Tangent. ILL Seraht 
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A T ABLE, of Natural and 


2 
35 DEGREES. 
N. Sine, N. Co-Sine, N. Tangent. E Co-Tang. N. Secant. N. Co-Secau; 
© | 5735764 [8191321 7002075 | 14281480 12207746 | 17434468 | 4 
1 | 5738147 | $189852 7006411 | 14272642 12210233 | 17427229 |; 
2 | 5740529 | $188182 7010749 | 14263811 12212723 | 17419997 | g 
3 | 5742911 | $186512 7015089 | 14254987 12215215 | 17412725 
4 | 5745292 | 8184841 7019430 | 14246171 12217708 | 17405556 
5 | 5747672 [8183169 7023773 | 14237362 12220204 | 17398347 | 
ﬀ. : 5750052 | $181497 7028118 | 14228561 12222702 | 17391145 
7 | 5752432 | $179824 7032465 | 14219766 12225202 | 17383951 
8 | 5754811 | $178150 | 7936813 | 14219979 12227703 | 17376764 
9 | 5757190 | 81765476 7041163 | 14202200 | 12230207 | 17369585 
10 | 5759568 | $174801 7045515 | 14193422 12232713 | 17362413 
5761946 | $173125 7049869 | 14184662 12235221 | 17355247 
5764323 | $171449 _7054224 | 14175904 12237732 | 17348090 
13 5766700 8169772 7058581 | 14167153 | 12249244 | 17340941 
| 5769076 | $168094 7062940 | 14158409 12242758 | 17333798 
5771452 [8166415 7067301 | 14149673 12245274 | 17326663 
3773827 | $164736 7071664 | 14140943 12247793 | 17319535 
$776202 | $163056 7076029 | 14132221 , 12250313 | 17312414 
18 | 5778576 | 8161376. 7080395 | 14123566 12252836 | 17305301 
5780950 | 8159695 7084763 | 14114799 12255361 | 17298195 
5783323 | 3158013 7089133 | 14106098 12257887 | 172910g6 
5775696 8156330 7093505 | 14097405 12260416 | 17284005 
5788068 8154647 7097878 | 14088718 12262947 | 17276921 
5790440 | 38152963 7102253 | 14080039 12265480 | 17269844 | 
1 5792852 | 3152278 7106630 | 14071367 12268015 | 16262774 
5795183 | 3149593 7111009 | 14062702 12270552 | 17255712 
5797553 | $147906 7115390 | 14054944 12273091 | 17248657 
5799923 | $146219} 7119773 | 14945393 12275633 |-17241609 
5802292 [8144532 7124157 | 14036749 12278176 | 17234568 
5804661 [8142844 7128543 | 14028113 12280721 | 17227534 
5807030 | 8141155 7132931 | 14019483 12283269 | 19220508 
12441222 Fe Wt 5 a —..— 
5809398 8139465 7137321 | 14010866 12285819 | 17213489 
5811765 [8137775 7141713 | 14002245 12288371 | 17206477 
5814132 [8126084 7146106 | 13993636 12290925 | 17199472 |! 
5816498 | 8134393 7150501 | 13985034 | 12293481 | 17192475 
5811864 | 8132701 7154898 | 13976440 12296039 | 17185484 [1 
5821230 | 8131908 7159297 | 13967852 12298599 | 17178501 
3823595 | $129314 7163698 | 13959272 \ 12301161 | 17171525 
5825959 | $127620 7168101 | 13950698 12303725 | 17164556 
5828323 | 8125925 | 7172505 | 13942131 12306292 | 17157594 
5830687 [8124229 7176911 | 13933571 12308861 | 17150639 
5833050 | 8122532 7181319 | 13925018 12311431 | 17143691}! 
5835412 | $120835 | 7185729 | 13916473 _ 12314005 | 17136750 |! 
5837774 | $119137 7190141 | 13907934 12316580 | 19169817 |! 
5840136 | 8117439 7194551 13899401 12319157 | 17122890 || 
5842497 | $115740 7198970 | 13390876 12321736 | 17115970 |! 
5844857 | 8114040 7203387 | 13882358 12324317 | 17109058 | 
5847217 8112339 7207806 | 13873846 12326900 | 17102152 || 
$849577 þ 8110638 EEE 12329486 | $7095254 |! 
3851936 | $108936 7216650 |-13856844 | 12332074 | 17088362 || 
5854394 | $107233 7221075 | 13848353 12334664 | 17081478 | 
| 5856652 [81035530 7225502 | 13839869 12337256 | 19074600 | j 
5859010 | $103826 7229931-| 13931392 12339350 Þ 17067730 | | 
5861367 | $102121 7234361 | 13822922 12342446 | 17060866| | 
$863724 | £12946. _7233793 | 13814458 _12345 944 | 17954919 
35 5866080 | 8098710 7243227 | 13806001 12347645 | 17047160 | | 
| 5868435 | 8097003 7247663 | 13797551 12350248 | 17040315 
| 5$70790 | 8095296 7252101 | 13789108 12352852 17033482 
3873145 [8093588 7256541 | 13780672 | 12355459, 17026653 
| 5875499 | 8091870 7260983 | 13772242 12338068 1791983! | * 
1 5877853 | $090170 7265426 | 13763815 12360680 | 17013016 . 
N. Co-Sine.| N. Sine. N. Co-Tang. ] N. Tangent. N Co-Secane N. Secant. [ 
a 54 DEGREES = 


O00 wu cOGlkÞ ww» -. Oo Oohaw Gown gUw np —- Oo > GOA + wwe =50 


Oo WI G© w On wn 4 ww » _ - 


+> 


wo | to — 
1 


/ 


= =. >= 2 


— 2 
— 


— FE hk Mir ee Bo Afr 12 TY ONO WY WY ine Og WY DD WW = Y' WU Wy WY Wo aw _ WY IS r 
* * 


FRY II 1 


Artificial Sines, Tangens and Secanes 73 
35 DEGREES. mm | } 
L. Sine. IL. ce-Sine. E Tangent, 4 L. Co-Tang, L.Fecant. . Co Secane, | _ 
o| 9 7585913. 9. 24933643 2.842268 15.147722 10. 1388861 2 60 
1 | 9.7 58717 9.91 32760 | 9.454956 10 1545044 to, 10.867140 2412283 J 59 
2 | 9.789519 | 9.9131875 ; 9.8457644 | 19.1542356 10,0863125 } 1291048 58 
3 | 9-7591321-| 99130939 90460333 19.1 539668 10.08690t 1 2408679 | 57 
4 | 947593121 | 99130102 9.8463018 | 19.t 536982 10.0869898 th. 2496879 | 56 
5 | 9:7594920 | 9.9129215 9.8465705 | 19.1534295 | | t0.0870785 | 16.2405080 | 55 
6 | 9:7596718 | 9-9128328 | | 9.8468390 | 10.1531610 | | 100871672 | 10.2403282 | 54 
1 | 97598515 | 9.9127440 9.8471075 | 19.1528925 10. 0852360 | 10-2401485 | 53. 
8 | 957690311 | 9.9126551 9.8473760 | -10.1526240 10.0873449 | 19.2399689 | 52 
919.7602106 [ 9.9125662 9.8476444 | 19.1923556 10.0874338 | 10.2397894 | 51 
o | 9.7603399 | 9.9124972 9.8479127 |-10.1520873 10.0875228 | 10.2396101 | 50 
i | 9.7605692 | 9.9123882 9.8481810 | 19.15r$190 100876118 | 10.2394308 | 45 
2 | 97657483 | 9.9122991 | | 98484492 | 10.1515508 | | 10.0877009 | 10.2392517 | 48 , 
397609274 | 9.912099 9.8487174 | 10.1512826 10.0877901 | 10,2390726 a7 
4 | 9.7611063 | 9.9121207 9.8489855 | 10.f510145 10.0878793 | 10.2388937 | 46 
5 | 9.7612851 | 9.9120315 9.8492536 |10.1507464 10. 0879685 | 19.2387149 | 43 
6 | 9.7614638 | 9.9119422 9. 8495216 10.1504784 10.a880578 | 10:2385362 44 N 
7 | 9.7616424 | 9.9118528 9.8497896 10. 1502104 10. 3881472 10.2383576 |] 43 
$ | 9.76r8208 | 9.9117634 9.B500575 10.1499424 10. 2882366 02381792 2 
9 | 97619992 | 9.9116739 | | 9. 8503253 10. 1496747 10.883261 10. 2380008 | 41 | 
o | 9.7621775 | 9.9115844 9.8505931 | 10.1494069 10.0884156 | 10.2379225 | 407 
119.7623556 | 9.9114948 9.8508608 | 10.1491392 10.088 5052 | 10.2376444 | 39 
2 | 9.7525337 | 9-9114051 9.8511285 | 10.1488715 10.088 5949 | 10.2374663 | 38 
3 | 9.7627116 | 9.9113155 9.8513961 | 10.1486039 _ 19.08386845 | 10.2372884 | 37 
4 | 9.7628894 | 99112257 9.8516637 | 10.1483363 | | 10.0887743 | 10.2371106 [6 
5 | 9.7630671 | 9.9111359 9.8519312 10.1 480688 10,0888641 10, 2369329 | 35 
6 | 9.7632447 | 9.9110460 9.8521987 | 10.1478013 10.0889540 | 10.2367553 | 34 
7 | 97634222 | 9.9109561 9.8524661 | 10.1475339 10.0850439 | 10.2365778$ | 33 
89.763 5996 | 9.9108661 9.8527335 | 10.1472665 10.0891339 | 19.2364004 | 32 
9 | 9.7637769 | 949107761 9.8530008 | 10.1469992 10.0892239 | 10,2362231 | 31. 
2 [_9:7639549. | 9.9106860 | | 9.8532680 | 10.1467320 1.89314 | 10.2360460, | 30 
{ | 97641311 | 9.9105959 9 8535352 | 10.1464648 10.0894041 | 10.2358689 | 19 
2 | 9.7643080 | 9.9105057 9.8 533023 | 10.1461977 10.0894943 | 10.2356920 | 28 
319.7644849 | 9.9104155 9.8549694 100.1439306 10.03895846 f 10.2355151 | 27 
4 | 9.7646616 | 9.9103251” 9.8543365 | 10.1456635 10.08967 49 10. 2353384, 26 
519.7648382 9.9102348 9.8 546014 | 10.1453966 10.0 897652 10. 2351618 ] 25 
6 | 9.7650147 | 9-9191444 | | 98548704 | 10.1451296 | | 10.9898556 | 10.2349853; | 24; 
11 9.7651911 | 9.9100539 9.8551372 10,1448638 10.0899461 10.2348089 23 
$ | 9-7653674 | 9:9999634 9.8554941 | 10.1445959 10.c900366 | 10.2346326 | 22 
9 | 9.7555436 | 9:9098728 9.8556708 | 10.1443292 10.0901272 | 10.2344964 | 21 
409.7657197 | 9:9097821 3-$559376 | 19.1440624 | | 10.0902179 | 10.2342803 | 20 
19.76 58957 | 9.9096915 98562042 | 101437958 10.0903085 | a 0.2341043 | 19 
2 | 9.7660715 | 9.9996007 98564708 | 10.1435292. 10.0903993 | 10.23392$5 18 
43 | 9.7662473 | 9.9095099 | | 9,8567374 | 15.1432626 | | 10.0g04gor | 10:2337327 | 17 
4 | 9.7664229 | 9.9094190 9.8 570039 | 10.1429961 10.0905810 | 190.2335771 | 16 
45 | 9.7665985 | 9.9093281 98572704 | 10.1427296 10.0906719 | 10.2334015 | 15 
46 | 9.7667739 | 9:9092371 9.8575368 | 10.1424632 10.0907629 | 10.2332261 | 14 
47 | 9.7669492 | 9.9991461 9:3578031 | 10.1421969 10,0908539 | 10.233050$ | 13 
48 9.7671244 | 9.9099550 9.8580694 | 10.1419396 | | 10.0909450 | 10.2328754 | 12 
49 | 9.7672996 | 9.9089539 9.8533357 | 10.1416643 10.0910361 | 10.2327004 Tr | 
5097674746 | 9.9088727 9.8586019 10,1413981 19. 0911273 10.2325254 | 10 
5194676494 | 9.9087814 9.8588680 | 16.1411320 19,0912186 | 10.2323506 | 9 
529.7678242 | 9.9086901 9.8591341 | 10.1408659 10.0913099 | 10.2321758. | 8 
539.7679989 | 9:90$5988 9:8594002 | 10.1405998 10.0914012 | 10.,2320011'} 7 
'4 | 9.7681735 | 9.9085073 | | 9.8596661 | 10.1403339 10.0914927 | 10.2318265 | 6 
55 | 9.7683480 | 9.9084159 9:8599321 | 10.1400679 10.0915841 | 10.2316525 | 75 © 
56 | 9.7685223 | 9.90$83243 9.8601980 | 10.1398020 10,0916757 | 10.23 14777 4 
57 | 9.7686966 | 9.9082327 9.8604638 | 10.1395362 | || 10.0917673 | 10. 2313934} 3 
58 | 9.7688707 | 9.9081411 9.8607296 | 10.1392704 10.918589 10.231 1293 2 
599.7690448 | 9:9080494 9:8609954 | 19.1390046 10. 0919506 | 10.23095 33 '> 
Go _9.7692187 | 9.9089576 | 9.8612610 | 10, 1337390 10.0920424 | 10. 10.230713 0 | 
I. Co-Sine. | I. Sine, # L. ConTang. | L. Tangent, | | L.Co-Seca 1 D 
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I M N. Sine. N. Co-Sine. N. Tangent Ic. — N. Secant. N. Co Secant, 
I o | 5877853 | 8090170 7265426 | 13763819 12360680 | 17013016 [7 
1 | 5880206 © — 17269871 | 13755403 12363294 | 17996268 | ,, 

2 | 5882558 | 8986749 7274318 | 13746994 12365909 | 16999497 f 

3 | 5884910 | 8035037 7278767 | 13738591 12368526 | 16992612 | 51 

4 | 5887262 | 8083325 7283218 | 13739195 12371148 | 1698582, | i 

5 | 5889613 | 8681612 72287671 | 13721805 12373768 [169794 | 5; 
6 | 5891964 | 8979899 | 7292126 | 13713423 12376393 | 15972271 | y 
— | 5894314 | 8978185 7296582 | 13705047 12379019 | 16965 ay [7 
$ | 5896663 8076470 7301 13696678 12381647 | 16958743 | 
9 3899012 8674754 7395501 13688315 12384278 [16931990 7 
10 | 5901361 | 8073038 7309963 | 13679959 12386911 | 16943244 | x 
11 | 5903709 ] 8971321 7314427 | 13671610 / r2389546 | 16938504 | y 
12 | 5926057 | 8059603 _7318894, | 13663267 12392483 | 16931771 || 
13 | $908404 | 8067885 7323362 | 1365493! 12394822 | 16925045 i 
14 | 5919750 | 8066166 7327831 | 13646602 12397464 | 16918326 | 6 
{ 15 {| 5913096 | 8064446 7332393 | 13638279 12400108 [169116136 
| 165915442 $962726 7336777 13629963 | 12402754 | 16904907 | y 
| 17 | 5917787, | 8061005 7341253 | 113621653 . 12405402 | 1689820 | y 
[13 15920132 | 8059283 _7345739 | 13613350 T23g0b032 | 16392316 |y 
| 19 | 5922476 | 9057560 7359210 | 13605054 12410704 | 16884830 | y 
| 20 || 5924819 | 8055837 7354691 | 13596764 12413359 | 16878151 | þ 
21 || 5927162 | $054113 7359174 | 13588481 | 12416016 | 16371479 5 
225929565 [8052389 7363660 | 13580204 12418675 | 16864814 | if 
23 | 5931847 | 8050664 7368147 | 13571934 12421336 | 16858155 | y 
24 | 5934189 48938 7372636 | 13563670 | 12423999 | 16851503 3 
25 || 5936530 ] 9047211 7377127 | 13555413 12426665 | 16844857 | zj 
26 '| 5938871 | $045484 7381620 | 13547162 12429333 | 16838218 | 3 
27 | 5941211 | $043756 7386115 | 13538918 12432003 | 10B31586 | 
28'| 5943530 | 8042018 7390614 | 13530680 12434675 | 16824961 | 3 
| 29'] 5945889 | $040299 7395110 | 13522449 12437349 | 16818342 | zi 
zo | 5948228 | $033569 7399611 | 13514224 | _12440026 | 16811730 | p 
"31 | 5930566 | $035838 7404114 | 13506006 | 12442705 | 16805124 | 
323952903 $035107 7408618 | 13497794 12445386 | 16798525 | 4 
33 | $955240 — 7413124 | 13489589 12448069 | 16791933 | y 
34 | $957577 | 8031642 7417633 | 13431390 12450754 | 16785347 | 1 
| 35 | 5959913 | 8629909 7422143 | 13473197 12453442 | 16778768 | 1 
|. 36 | 5962249 | 8028175 7426655 | 13465011 | 12456131 | 16772195 | 14 
SET 5964534 8026440 7431170 | 13456832 12458823 | 16765629 | 1} 
38 | 5966918 | 8024705 7435686 | 13448658 12461518 | 16759070 | 11 
39, | 5969252 | 8022969 7440204 | 13449492 12464214 | 16752517 u 
| 49 | 5971586 | 8021232 7444724 | 13432331 12466913 | 16745970 | 
41 | $973919 , 8019494 7449246 | 13424177 12469614 | 16739430 | 1 
. 42: |. 5976251 | 8017756 7453770 |_13416029 12472317 | 16732897 [U 
43'| 5978583 | 8016017 7458296 | 13407888 12475022 | 16726370 | 1! 
443980915 Bo14278 7462824 | 13399753 12477730 | 16719850 | 16 
45 | 5983246. 8012538 7467354 | 13391624 12480440 | 16713336 |!) 
46] 5985576, | 8010797 7471886 | 13383502 12483152 | 16706828 | 14 
| 47:| 59837906 800956 7476420 | 13375386 12485866 | 16700328 | 1} 
| 48i] 5990236 | 8097314 7480956 | 13367276 _12488583 | 16693833 | 1! 
49'| 5992565 | 8005571 7485494 | 13359172 12491302 | 16687345 | |! 
50'| 5994893 | 8003827 { 7499033 | 13351075 12494023 | 16680864 | f. 
51 | 5997221 | 8002083 7494575 | 13342984 12496746 | 1667436) | 9 
52'| 5999549 | 8000338 7499119 | 13334900 12499471 | 16667920 | | 
53 6001876 | 7998593 7503665 | 13326822 12502199 | 16661455 | 
54 6004202 | 7996847 7508212 | 13318749 12304929 | 16655002 q 
55: 6006528 \ 7995100 7512762 | 13310684 12507661 | 16648552 | 5 
56 | 6008853 | 1993352 7517314 | 13302624 12510396 | 1664210 | 4 
57 (| $o11178 | 7991604 7521867 | 13294571 12513133 | 16635613 | 3 
58 6913503 | 2989855 7526423 | 13286524 12515872 | 16629243 | ? 
1 59 | 6215827 1988105 7530981 | 13278483 12518513 | 16622819] | 
| &o | 6038150 | 7986355 | 7535540 | 13270448 12521357 | 1661640! |? 
3 — N. Sine. 1 N. Co- Tang.) N. Tangent. N Ce-Secant I N. Secant. | 
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Artificial Sines, Tangents, and Secants. 


66 DEGABES_ _ — 
L. vine, | L. Co- ine. | I. Tangent. | L.Co-Tanrg. | I. Secant. L. Co- Secaut. 25 
97692187 | 9.9079576 | 2.85121 | 10.1387350 | | 19.0920424 | 19.2307813 | 60 
9.1693925 | 9:9975658 9.8615267 | 10.1384733 10. 0921342 | 19.2306075-| 59 
9.7695662 | 9-9077740 9.8617923 | 10.1382077 10,0922260 | 19.230433% | 58 | 
9.7697393 | 9-9976520 9.8620578 | 10.1379422 10.0923180 | 10.2302602 | 57 | 
9.7699134 | 9-907590l 4.8623233 | 10.1376767 10,.0924099 | 10.2300866 | 56 
9.77868 | 9.9974980 9.3625887 | 10:1374113 10.0925020 | 10.2299132 | 35 
9.7702601 | 9-9974959 | | 98628541 | 10.1371459 19.0925941 | 19-2297399 [34 
9.7704332 | 9-9973138 9.8631195 | 10.1368805 10.0926862 | 19.2295668 | 53 
9.7106063 | 9.9072216 9.8633848 | 10.1366152 10.0927784 | 19.2293937 | 52 
9.7197793 | 9-9971293 9.863650 10.1363 300 t0.0928707 | 19.2292207 | 51 
9.7709522 | 9.9070370 9.8639152 | 10.1360848 0. 929630 | 10.2290478 | 50 
9.7711249 | 9. 9969446 9.8641803 | 10.1358197 | | 10.0930554 | 19.22887571 | 49 
9.712976 9.90685 22 9.86444 34 10.1355546 | 10,0931478 | 10.2287024 | 48 
9.77 14702 | 9.9967597 | | 9:8647105.] 10.1352895 10.0932403 | 19.2285298. | 47 
9.7715426 | 9.906657 1 98649755 | 10.1350245 10.0933329 | 10.2283574 | 46 
97718150 | 99065745 98652404 | 10.1347 596 10.0934255 | 10.2281850 | 45 
9.7719872 | 9.9964819 9.8655053 | 10.1344947 10.0935181 | 10.2280128 | 44 
9.7721593 | 9:-9063892 9.86577c2 | 10.1342298 10,0936108 | 10.2278407 | 43 
9.7723314 | 9:9262964 | | 98660350 | 10.1339650 | | 10.0937036 | 19.2276686 | 42 
9.7125033 | 9.9962036 9.8662997 | 10.1337003 10.0937964 | 10.2274967 | 41 
9.7726751 | 9.9061107 9.8665644 | 19.1334356 19.0938893 | 10.2273249 | 40 
9.77:8468 | 9.9060177 9.868291 10. 1331709 110.0939823 | 10. 2271532 | 39 
97301851 9.90 59247 9.8670937 ][ 0. 1329063 10.940753] 10. 2269815 38 
9731990 9.9058317 9.8673583 [10.132647 10.094 1683 10. 2268100 | 37 
9.7733614 | 99957386 9.8676228 | 10.1323772 _10.0942614 | 19.2266386 | 36 
& | 9.7735327 | 9.9956454 g9.8678873 | 10.1321127 10,0943546 | 10.2:64673 | 35 
9-7737939 | 9:-9955522 9.8681517 | 10.1318483 10.0944478 | 10.2262961 | 34 
9.1133749 | 9.90 54589 9.8684160 | 10.131 5840 10,.0945411 | 10.2261251 | 33 
9.77404 59 | 9.9053656 9.8686304 | 10.1313196 10.0946344 | 19.2259541 32 
9.7742168 | 9.9052722 9.8689446 | 10.1310554 10.9947278 | 10.2257832 | 31 
9.7743876 | 9.9951787 9.8692089 10,1307311 10.0948213 10.2256124 * 
9.7745583 | 9.9050852 9.8694731 [100.1305269 10,0949148 | 10.2254417 | 29 
9.774728 | 9.9049916 9.8697372 |. 10.1302628 10. 09 50084 | 19.2252712 | 28 
9.7748993 9.904890 9.8700013 | 10.1299987 10,0951020 | 10.2251007 | 27 
4 | 97750697 | 9.9048043 9.8702653 | 10.1297347. 10.0951957 | 19.2249303 {| 26 
5 | 9-7752399 | 9.9047106 9.8705293 | 10.1294707 10.095 2894 1 10.2247601 | 25 | 
6 | 97754101 | 9.9046168 | | 9.8707933 | 19.1292067 | | 10.0953832 | 10.2245899 | 24 
7 | 97735801 | 9.9045230 9.8710572 | 10.1289428 10.0954770 | 10.2244199 | 23 
319.7757591 | 9.9044291 9.8713210 | 10.1286790 10,0955709 | 10.2242499 | 22 
9 | 9-7759199 | 9-9943351 9.38715848 | 10.1284152 10,0956649 | 10.2240801 || 21 
o | 9.7760897 | 9.9042411 9.8718486 | 19.1281514 10.9957589 | 10.2239103 20 
1 | 9.7762593 | 9.9041470 9.8721123 | 10.1278877 | 10,0958530 | 10.2237407 | 19 ] 
2 | 9.7764289 | 9.99409529 9.8723760 | 10.1276240 0.959471 | 10.2235711 | 18 
3 | 9.7765983 | 9.9939587 9.8726396 | 10.1273604 10,.0960413 | 10.2234017 17 
4 | 97767676 | 9.9938644 9.8729032 | 10.1270968 10,.0961336 | 10.2232324 | 16 
k5 | 9.7769369 [9.903770 '9.8731668 | 10.1268332 10.0962299 | 10.2230631 | 15 
469.7771060 | 9.9936757 9.8734302 | 10.1265698 10.0963243 | 10.2228940 | 14 
(7 9.777750 | 9.9035813 9.8736937 | 10.1263063 10.0964187 |] 10.2227250 | 13 
5 | 9-7774439 | 99034868 9.8739571 10.1260429 10,0965132 | 10.2225561 | 12 
49 | 97776128 | 9.9973923 9:8742204 | 10.1257796 10.096609 | 10.2223872 | 11 
5o | 9.7777815 | 9.9032977 9.8744338$ | 10.1255162 189.0967023 | 10.2222185 | 10 
51 | 9.7779501 | 9.9032031 9.8747470 | 19.1252530 10.0967969 | 10.2220499 | 9 
52 | 9.7781186 | 9.9c3ro84 9.87 5010 | 10.1249899 10.0968916 | 10.22183814 | 8 | 
539.7782870 | 9.9030136 9.8752734 | 19.1247266 10. 0969864] 10.2217130 | 7 
549.7784553 | 9.9029188 9.8755365 |_19.1244635 10.0970812 | 10.2215447 41 
55 | 9.7786235 | 9.9028239 9.8757996 | 10.1242004 10.0971761 | 10.2213756 | 5 
569.7787916 | 9.9027289 9.8760627 | 10.1239373 10,0972711 | 10.2212084 | 4 
579.7789596 | 9.9026339 9.8663257 | 19.1236743 10.0973661 | 0. 22104641 3 
58 | 9.7791275 | 9.9025389 9.8765886 | 10.1234114 10.0974611 | 10.2208725.] 2 
59 | 9.7792953 | 9.9024438 9.8768515 | 10.1231485 10,.0975562 | 10.2207047 I 
60 _9:77924639 | 9.9923486 9.8771144 | 19.1223856 10.925314 | 10.2205370 | © 
L. ine | I. Sine Le Co-Tang. | L. Tangent. L. Co-Secant. | L. Secant. | M 
1 52 DEGREES. Ui — 5 


7 


76 ATABLE 'of Natural and 
* : 27 DEGREES Y 
N. Sine. N. Co-Sine. N. Tangent.| V. Co-Tang. N Secant. N. Co-Secen 
2416018150 7286335 7535540 | 13270445 12521357 | 1661640; 
1 | 6020473 j 7954604 7540102 | 13262420 12524192 166099 
2 | 6022795 | 7982852 7544665 | 13254397 | 12526850 | 1660358; 
3 | 6025117 | 7981100 7549232 | 13246381 12529601 | 165971 
4 | 6027433 | 7979347 | 7553799 | 13235371 | 12532353 | 16599795 
5; | 60297609 | 7977593 7555369 | 13230368 12535108 | 1658440 
6 | 2032080 | 7975839 | 7562941 | 13222370 12537865 | 1657803; 
7 | 6034400 7974084 | 7567514 | 13214379 12540625 | 16571657 
8 1/6036719 | 7972325 7572090 | 13256393 12543387 | 16565290 
9 | 6039039 | 7970572 7576668 | 13198414 | 12546151 | 16558929 
10 | 6041356 | 7968815 7581248 | 13190441 | 12548917 | 16552575 
11'] 6043674 | 7967957 7585829 | 13182474 | 12551685 | 16546227 
12 | 6045991 | 7955299 | 7599413 | 13174513 12554456 | 16539885 
13 } 6048308 | 7963540 7594999 | 13166539 12557229 | 16533550 
14 | 6050624 | 7961780 | 7599587 (131358610 12560005 | 16527221 
15 | 6052940. | 7960020 7604177 | 131509668 12562732 | 16320895 
16 | 6055255 | 7958259 7608769 | 13142731 12565562 | 16514581 
17 | 6057570 | 7956497 | 7613363 | 13134801 12568345 | 16508270 
_18 | 5059884 | 7954735_ 7617959 | 13126876 12571129 | 16501966 
19 | 6262198 | 7952972 7622557 | 13118958 12573916 | 16495668 |; 
20 | 6064511 | 7951208 7627157 [13111046 | 12576795 | 16489376 |; 
21 | 6066823 | 7949443 7631759 | 13103140 |. 12579497 | 16483090 
22 | 6069135 | 7947678 7636363 | 13995239 12582291 [.16476811 
23 | 6071447 | 7945912 7640969 | 13957345 12285987 | 16470537 |; 
24 | 6073758 | 7944146 7645577 | 132979437_ 125878385 | 16464270 
25 | 6076069 | 7942379 7650188 | 13071575 | 12550686 | 16458acg 
26 | 6078379 [7940611 7654800 | 13063699 | | 12593439 16451754 |; 
27 || 6080689 | 7938843 1 7559414 | 13955328 12596294, þ 16445506 
28 | 6082998 | 7937974 7664031 | 13947964 | 12599102 | 16439163 
296085306 | 79353094 7668649 | 13040106 | 12601912-| 16433927 
32 | 6087614 | 7933533 7673270 [13932254 |- { | 12604724 | 16426796 
316089922 7931752 7677893 | 13924407 | | 12607539 | 16420572 |! 
32 | 6092229 | 7929990 7682517 | 13016567 | 12610356 | 16414354 |! 
33 | 6994535 | 7928218 7687144 | 13008732 | 12613175 | 16408142 |! 
346096841 | 7925445 7691773 | 13900904 12615997 | 16401936 |1 
35 6099147 | 7924671 7695404 | 12993981 12618820 | 16395736 |! 
36 | 6101452 | 7922396. 7701037 | 12585265 |, 12621646 | 16389542 | 
37 | 6103756 | 7921121 7705672 | 12977454 12624475 | 16383355 |! 
338 | 6106-60 | 7919345 7710309 | 12965649 12627306 | 16377173 
4 39 | 6198363 | 7917569 7714948 | 12961850 12630140 | 16370997 
| 42 | 6110666 | 7915792 7719589 | 12954057 12632975 | 16364828 
| 41 f 6112968 | 7914014 17724233 | 12946269 12635813 | 16358664 || 
42 | 6115270 | 7912235 7725879 | 12938488 | | 12638653 | 16352507 || 
43 | $117572 | 7910456 | 7733526 | 12930712 |. 12641496 | 16346355 || 
44 | 6119873 | 7908676 | 7738175 | 12922943 12644341 | 16340210 || 
| 45 | 6122173 | 7906896 | 7742827 | 12915179 12647188 | 16334070 | || 
1 46 | 6124473 | 7995115 | 7747481 | 12907421 12550038 | 16327937 |! 
47 | 6126772 | 7993333 4 7752137 | 12898629 12652890 | 16321809 | 1} 
as | $129071 | 7921550 7756795 | 12891922 | 12653745 | 16315688 | 1 
a9 J 6131369 | 7899767 7761455 | 12884182 12658601 | 16309572 | 
50 | 6133666 | 7597983 77E6i17 | 32876447 12661460 | 16393462 | 
51 6135963 | 7896198 7770782 | 12868718 12664322 | 16297359 | 9 
52 | 6138260 | 7894413 7775448 | 12860995 12667186 | 16291261 | 
53 | 6140556 | 7992627 7780t(17 | 12853277 12670052 | 16285169 | | 
54 [6142852 | 7890841 2284788 | 12845566 12672021 | 16279083 |! 
55 | 6145147.| 7889054 7789460 | 12837860 12675792 | 16273093 | ) 
55 | 6147442 | 7887266 : 7794135 | 12830160 12678665 | 16266929 | | 
57 | 6149736 | 7885477 7798812 | 12822466 12681541. | 16260261 | 3 
58 | 6152029 | 7883688 7803492 | 12814776 12684419 | 1625479? | ? 
59 | 6134322 | 9881898 7808173 | 12807093 12687299 | 16248743 | | 
60 | 6156615 | 7880107 7812856 | 12799416 | 12690182 | 16242692 | * 
* N. Co-Sine.| N. Sine. N. Co-Tang.| N. Tangent, FM N Co-Secant | N. Secant, M 
if tai 52 DEGREES 3 
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Oo > 0 i ON ww 
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a Dn ME Iona TT nun hee ea ___—_ ©9009 vﬀo_rgPe _ 
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Ins WIE 4 — 
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Artificial, Sines, Tangents ways —— 
7 DEGREES, 


on nt 


1 
- * - C3 * 


— ent. I. Co-Tang. Jr r Sreane, | 
„„ „„ 
— 1 — ? I —— 3: Ya | 
97794630 ee — — 1041226228 1 & — | 
5578536 | 9.9022534 Þ 11223600 10.0970419 | i | 
2755758 3 52 755 1011220973 4 2 
7799603 — 9.851654 2»* omen 6 24g700® || 5 
79913 /-$7 $4281 | 10,1215" oc 13642193329 
E 99947764 | NY Aa tee, 100983192 Þ 19. 222 
"omor6808 93739533 | ' 10.0984148 | 19.2191990 
97806341 Ts 9.87 92158 — ED 10. 2190373 
9780967 99014895 | | 9. — 10% 2% % | | 16.0986062 | 19.21 — 
95 8 9.8797 1 09870 10.21 
. — 594882 | 9.880031 E. 4%6 58772 2e 
97813 — 9.88 02634 | 1041 — en 19.218366r [ 
9.7644675 [e 10,1194723 || 1.98893 81998 | 46 
0 1062 9.885277 | 0.0989898 10.218199 5 
97816339 kg Ra 9.3807900 : 2 (00990858 1 To. 12180336 45 4 
9.7819664 | 9.99 31817 9 8813144 [1118683 1.92781 19.2177016 | 43 
9.7821324 | 9.909 . 15765 1,1184235 1267533 42 | 
9.7822.984 | 99997219 18386 | 10,1481614 10.0993743 | 19-217) — 
1824643 | 9:9996257 2 — 10. 994708 | 10.2173699 | 4 | 
. 6201 9.9995294 * — on — ' 10,0995669 | 10.2171042 4 49 
9.78263 8 4 04331 9.8823627 {| 10,11763 410.0996633 [ 10.2170386 |} 39 
9.782798 | 9.90 $826246 } 10.1173754 510.2168732 | 48 
903367 9. 4 10.0997597 1 10.21687 
94m | — 9.8828866 ES 10.0998562 1-:10.2167078 | 37 
— — 9.983 1484 vn Wer | | 10.0999528 "10.2165425 | 36 
— 9. 9000472 | 3 34103, 2 e we 10.100494 100.2163773 35 
9.7 74915 — 8836721 [100.1163279 61 110.2162122 34 
536227 | 9.599950 9 $ | 10.1160662 10. 10014 | 3 
6 | 33837818 | 58586535 | 5 1 n — 
: : 1 9.8 4195 269 8 101003396 118.215 ; 
7 | 9.7839528 | 9.899757 9844572 | 10.115542 | + 157176 | 31 
6604 9.9844 8 10. 1004364 T 10.2157 
8 97841177 9.899 8 189 10.11521811 5529 30 
636 9.4847 10. 1005333 | 182155529 | 30. 
7842824 | 9.8995 : 19.1150195 — 
2784475 9.294887 E 15 10.1147 380 10. 1006303 mn — 
— eG 897 | 9-385 es 10. 100 7273 10.215 
| | 97346117 | 95993 I 10,1144965 15059 27 | 
8992727 3. e 19. 1008244] 102130594 
a — 5 8997756 74274 9. — .ch | ro2148951 f 26 
—— 9.599078 9 ee OE 10. 1010188 * 1 25 
4 | 9 9.986287 1160 | 10. 2145668 
7852491 [9.889812 .1134508 | | 10.101 n I. 
{| 37%4335 | 9598884 pr = 4 +a þ+- 
nn — — 9.987867 9. © os 82 | | 10.4013107 | 10.1423 
7197889729 $870718 | 10.1129282 | 0751 | 211 | 
| 86893 10. 1014081 19,214 7 
8 | 5.7857611 | 9.89 | 3873330 | 10.1126670 | ifa | © 
f 83919 9.9073 | 10. 101056 | 1072139 1 3 
; . — ++ > 0 9.3875942 24 | 10.1016032 [10137478 12 
— 98983958 < 172734 1.1118825 1.1 17008 | 1.2137843 2. 
2 94864177 — 785 6225 19.1917985 | 10.2134209 dl 
3 | 9.7865791, 9.896201; 27850 2 10.101892 14132576 yy 
8981038 9.58863 10. 10 1994 | 10.130944 | 15. 
4 5.7867424 F 6 9.8383996 | 10.1111004 18 | 10.2125313 | 14 
$ | 97049230 1:9 2000085 891605 | 16.1208395 e Wer. 2127683 | 13 
. ' | 9.8979082 9-389 1 86 10. 1021897 | 10.2127683 
4 eee 33890833 | 104103179 | | 101022877 | 102120052 = 
$ | 97873946 98977123 2 35 5 I '10.1t00368 | | 10.1023857 | 102124425 | m1 
9.7875574 | 9.8976143 | 9.899432 1097960 | | 10.1024838'| 10.2122798 | 10 
% 37657252 9-897 $162 — 16.1995353 | | 161023819 | 102121192 || 3 
$1 9.8904 N 026801 [10.211947 
5! | 9.7878828 | 9.89741 8907254 | 10.1092746 |- | 10.1 | 7 
8973199 9-8907254 10.1927784 | 10.2119923 
32 53882877 342247 38912468 e752 | | 101028169 1227482520 2 
14 | 9.7883701 | 9.8971233 | | 9.8912463_ 10.184926 10.102971 10. 2114677 5 
55 957885323 9.89702 49 9913074 0.1082321 10.1030735 | 1. 21130536 4 
. bs op 9.396828 0 98920285 . 10. 1032706 100.2109816 2 
5 578951784 9.967294 n — 19.033692 f 10.2108198 | 1 
5 — 94 2 = —— 10 1934679 | 1o.2106580 | o 
60 | 9.7893420 9.3965321 e 22 — L. Co-Secant. I L. Secant. I M 
- : Co- nk 
L. Co-Srne, L. Sine, T2 55 G E E y. CE — — 


U 


78 A T x&BLE of Natural and 
3s DEGREES. 


MI N. Sine. JN. Co-Sine. | IN. Tangent | N.Cc-Tang. |. N. Secant. | N Seca. W- 
6156615 7880107 7812856 | 142799416 | - 12690182 116242692 8 
| 41 | 6158907. | 7878316 |»: | | 78175424 12791745 4 1 2693067 | 16236648 
| 2 Ange 79765233 J 7522229 127840% 12695955 16230609 
36163489 7874722 7826919 12776419 12698845 | 16224576 
4 (6165779 7872939 | J 7831611 [12768764 12701737 | 16218549 
5 6168069 — * 1435313 | 7836305 [ 12761116 12704632 [162125280 
6 [6170359 | 7 42558 ' * [78410021] 12753473 7 12707529 | 16206513 
7 6172648 7 9673555 17845700 | 12745836 12710429 | 16200504 | 
8 | 6174936 þ 7965759 F 7850400 [12738204 | 12713331 | 161494509 
' 9 / 6177224 þ 7363962 J 7335103 [12730578 12716235 [16188502 (0 
| ro 64757 79621651 7898081272297 12719142 | 16182570 | y 
11 16181798 7960367 -: [7864515 1271334177 | 12722051 | 16196524 
12 6184084 7858569 0 2869224 12797733 | 12724963 16190544 4 
13 | 6186370 > 7856770 | ». + | 7873935:| 12700130 | 12727877 | 16164569 | g 
| C4. | 6188655 | 7854970 ; | 7878649 | 12692532 | 12730794 | 16158600 4 
| 15. |; 6190940 | 7853169 | \ | 7883364 | 12684939 | 12933742 | 16152639 | 
' 16 | 6193224 | 7$51368 |. 7888082: | 12677353 * 12736634 | 16146680 | y 
' 12 | 6195507 849566 . | 7892802: [126697724 12739557 16140728 | 
LI $197799 2847764 b ; 7897524 12662196 * hk 2742484 16134783 qa 
19 þ 6200073 | :7845961 | - | | | 7902248 | 12654626 | 0" | 12745412 161288430 
| 6202355 þ:7844157 | 7969/5 1264706z | - 12748343 | 16122908 | 
6204636 | 784233222 ! | 7911703 | 12639503 þ + 12755276 | 16116980 | y 
6206917 4 7849547 | | 7916434 | 12631950 | 12754212 | 16119057 |j 
6209198 | 7835741 17921167 [12624402 12757150 [1610514005 
6211478 | 7836935 : [7925902 | 12616860 | 12766091 | 16099228 | i 
6213757 ; | 7930640 126093233 127639034 | 16093323 | j 
6216036 i . | 7935379. 12601792 1276 5980 | 16087423 | % 
6218314 | 7940121 | 12594267 12768928 | 16081528 | y 
6220592 1147944865 12586747 12771878 | 16075640 | y 
6222869. | 7949611: | 12579232 12774831 | 16069757 | j 
6225146 4 | | 7954359 | 12571723. [12797787 | 16063679 |j 
. 6227422 |; 7824271- ; 7959110. | 12564219 12780745160 58 
6229698 {+ pant | . +] 7963862 1255672114 12783705 | 16052142 | . 
6231973 7820646 1 7968617 125492291 12786667 | 16046281 | y 3 
6234248 | 7318833 7973374 | 12541742 | -. 12789632 | 16040426 | i 4 
6236522 |} 7817019 * | 7978134 | 12534260 x 127926co | 16034577 | it ; 
6238796 þ | 1815205 ' | 7982895 | 12526784 F j 12 12995570 16028734 | 1 6 
6241069 | 7813390 | 7987659 | 42519313- 12798543 16022896 | 1. 
; 6243342 78115744 : | 7992425 12511848 * 2801518 10017064 | 11 g 
6245614 1 doe. J 7997932504388 12804495 | 16011237 | 1: 
1 40 {| 6247885 | 7807940 |. | | | 8001963 | 12496933 F 12807475 | 16005416 . 
f 6250156 7806122 | : | | 8006736 | 12489484 | 12810457 | 15999600 | if 
f 6252425 804304 38011511 12482040 12813442 | 15993790 | 1. 
if 4; i 625 6254696 | 7802485 18016288 | 12474602 12816430 | 15987986 | 1! ; 
| 44 | 6256956-} 1800665 | | ; | 8021067 | 12467169 | 12810420 | 15982187 | 18 4 
| 45 {| $259235-| 7798845 | | | | 8025848 | 12459742 | 12822412 | 15976394 | 18; 
[} 46 ] 6261593 1797024 8030632 | 12452320 | 12825407 | 15970606 | 6 
4 47 | $263771-þ 7795202 ; | 8035418 | 12444903 12828404 | 15964824 | 1} 7 
| 48 i] 6266038 | 7793380 | | ; | Bogozos | 12437492 _12831404 | 15959047 | RG 
4 451] « 6268305 1791557 NF 8044997 | 12430086 | 12834406 15953276 |! g 
4 50 N 7789733 8049790 [ 12422685 1283741115475“ 0 
51.5 272837 | 7787908 | J 80343585 | 12415290 | 12840418 | 1594175! |? I | 
1 8059382 | 12407900 12843428 | 1593599 | "WW: 
J 53'] 6277366-| 7784257 Be64181 | 12400515 12846440 | 15930247 | ! 31 
| 54; 6279630. | 782431 8068983 | 12393136. - | 12849455 | 159245% 4 | 
55 6281894 | Lev. 8073787 | 12385762 | 12852472 | 15919766 | | 5 | 
566284157 7778777 8078593 | 12378393 12855492 | 13913033 | 6 
1 57 6286420 7776949 8083401 | 12371030 | | 12858514 | 159073%6| | 7 
58 ae, | 7775120 0; 1 8088212 | 12363672 | 12861539 1591584] 3 
159 | 6290943 7773290 ; | 8093025 | 12356319 12864566 | 15895865 | | 9 
| 60 | 6293204 | 1771460 ; | 8097840] 12348972 | . | 12867596 | 1589o15? | 0 
; IN. Co-Sine. | _N. Fine. [N. Co-Tang. N. Tangent. Co-Secant. IN. Co Seca" - 1 * 
$1. DEGREE: * 


Arrifeia Sines, Tangents, and Secants. 


3 DEGREES. 


g Line. + 4s Co-"inc, | * Dons. 2 L. Co-Tang. | 5 of « Secanc. | L. Co-Secam || 
2 9.78 759242 9.396337 10. 1019 | || 10.1034679 10.218380 
8 9.7895036 | 9.8964334 10. 1069298 f 10. 1035666 10. 2104964 
9 9.7896652 | 98963346 1041066694 | | | 10.1936654 || 10.2103348 
611 9.7898266 9.8962358 9.5339 10. % 10. 1037642 T1.2101734 
9 9.789988 9.8961 369 9.8938511 10,106 1489 10. 1038631 J 109.2100120 
8 9.790 1493 | 9,8960379 9.841114 10,10 58886 10. 1039621 [10.209850 
206 9.7903104 | 93959399 | 9.8943715 | 19.1956285 19.1040611 | 19.20968g6 | 
4 97904713 959.8958398 9.894631 1,1053683 10. 1041602 10.209528 
0 9.796325 9.8957406 9.8948918[10. 1051082 10. 10425941. 2093675 
4 9.797933 93956414 9.3951519 | 10.1048481 10. 1043 586 10. 2092067 
n 9.7999541 | 93955422 9.895419 | 19.1045881 10. 1044578 [10.2090459 
4 97911148 9:38954429 9.3956719 | 191043281 10.1045572 ['10.2088852 
4 [| 5.791 2754 | 9:3953435 | | 9:3959319 | 191040651 10.1046565 [ lo. 2087246 
910 97914359 [9.895244 9.961918 | 10.1035082 10.1047560 | 10.2085641 
? 1 9.791 5963 | 9:3951445 | |þ 95964517 | 19.1035433 10. 1048333 [1284037 
41 9.791766 9.8950450 9.8967116 | 10.1032884 10. 1049530 10. 2082424 
10 97919168 | 9.8949453 9.8969714 | 19.1030286 10.1050547 | 10.2080832 
0 97920769 | 9.8948457 9.972312 1. 1027688 10. 1031543 | 10.207231 
97-236 824745 | | 94974910 | 1.12% | | 19.1052541 | 19.2077631 | 
11 9.79 23968 | 9.894646! 9.99 775% 11022493] „1053539 19.2076032 
dh 9-7925560 | 9:394 5463 9.9980104 1. 1019896 10.1054537 | 19:2074434 
1 97927163 9.9944463 oe 19.1017300 |, | 19.1055537 10.20725337 
1. 9.79 28760 | 9.8943464 9.9985296 [100.1014704 110.1056536 [10.297124 
J 979303551 9-3942463 9.998789 2 | 19.1012108 | | 10.1057537 | 10.2069645 
1 9.793194 [83241462 9. 9990487 | 19.1009513 |, | 19-1058538 [1.206801 
VE. 57933542 9.894046 1 9.993082 10. 1006918 | 10.1059539 | 19.2066457 
1 97935135 | 9:8939458 | 9.995% 1.100 4323 | 10.1060542 1.264865 
I 97936727 9.938436 9.8998271 | 19.1001729 | 10. 1061544 [ 10. 2063273 
1 > | 9.7938317 9.8937452 9. 90865 19.0999135 ; | 10.1062548 10. 2061683 
157939 % | 938936448 9.9903459 | 19.0996541 | 1.163532 | 10.2060093 
|" | 5.7941 495 | 93935444 9.9006052 | 19.9993943 | 10. 1064556 | 10.2058504 
| 188: | 9:7943083 | 5:3934439 4 10,0991355 | | 10.1065561 | 10.2056917 
[1 219.7944670 | 9:8933433. 9.90 11237 | 19.9988763 | ,| 19.1066567 | 10.2055330 
" 3 | 9:7948250 | 9.8932426 ——— 10. 0986170 | | 10.1067574 | 110.2053744 
| 419.7947841 9.893141 9.9016422  19.0983578 | 10.1068 581 }.10.2052159 
118; | 97949425 | 9 $930412 9.9019013 | 19 og8og87 | | 10.1069588 | 10.2050575 
; 6 | 9.793 1908 | 9:8929404 | | 9:9021604 | 19.0978396 | | 10.1070596 10.2048992 
719.7952590 | 9.8928395. 9.9024195 | 10.097 5805 10.1071605 | 10.2047410 
819.7954171 9.892738 9.9026786 [1.0973214 10. 1072615 10. 2045829 
9 | 9:7955751 | 98926375 9.9929376 | 19.0970624 10.1073625 | 10.2044249 
o | 9:7957330 | 9.3925365 9.9031966 | 10.0968034 19.1674635 | 10.2042670 
119.7958909 | '9-3924354 9.9934555 | 19-0965445 10. 1075646 | 10.2041091 
| 2 97960486 9.8923342 | 9.9937 144. 10.0962856 10. 1076658 1042029314 
3 | 9.7962062 | 9.8922329 9.9939733 | 10.0960267 10,1077671 | 10.2037638 
419.7963638 | 9.8921316 9.9942321 | 10.0957679 10.1078684 | 10.2036362 
5 923602 2 | 9.3920303 9.9044910 | 10.095 5090 10.1079697 | 10.2034788 
6 | 9.7966786 | 9.8919289 9.9047497 | 10.0952503 10. 1080711 | 10.2033214 
1 | 9.7968359 | 9.8918274 9.9050085 10. 09499153 10. 1081726 10. 2031641 
3197959930 9.89172358 9.905272 10.947328 101082742 10. 20300 
199.7971501 | 9.8916242 9.9955259 | 1.094474 10. 10837 58 | 10.2028499 | 
ho | 9. 7973071 ö 9.891 5226 9.90 57845 100.0942155 10. 1084774 10. 2026929 
51 9.797464 9.89 14208 9. 9060431 [10.939569 10. 1085792 10. 2025360 
529.7976208 | 9.8913191 9.9063017 | 10.0936983 10.1086809 | 10.2023792 / 
$3 | 9:7977775 | 93912172 9.9065603 | 10.0934397 | | 10.1087828 | 10.2022225 
9.7979341 | 9.8911153 9.9068188 | 10.0931812 10.1088847 | 10.2020659; 
E 7980906 9.8910133 9.9970773 | 100929227 | 10.1089867 10. 2019094 
9. 7982470 | 9.890911 3 9.9073357 | 10.0926643 10. 1090887 | 10.2017530, 
579.7984034 | 93908092 9,9075941 10.09 240 || | 10.1091908 | 10.20159656, 
58 87556 9.89071 9.9078 525 10.0921475 10. 1092919 10. 2014404 
9.797158 | 9.8966049 | 99081109 to. 918891 10. 1093951 | 10.2012842 
| 9.7988718 | 9.8905026 9.5083692. 10.0 916308 10. 094974 [. 2011282 
L. Co- Sine. L. Fine L4 Li Co-Tan _ "L-. Tangent. | L. Co-Secant. "L. Secans, | 
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M N. Sine, N. Co-Sine. „ N. Tangent. Ag  Co- Tang, i N. Fecayr. N. Co-Secanr, Þ 
_© [6293204 | 7771460 | * | 097649 212348972 32967 596, 138927 5 4 
I. | 6295464 | 7769629 | $102658 12341629 12870628 ; 153344 $2 ; 
2 | 6297724 | 7767797 | - , | 5107478 12334292] | | 12873663 | 15878732 | y 
. 3 | 6299983 | 7765965 8112309:| 12326961 | 12876709 158730586 10 
4 | 6302242 | 7764132 8117124 12319634 ' 12879740 | 15867369 | « 
5 6304500 | 7762298 8121951 123123134. 12882782 | 15861685 | ;, 
6 | 6306758. 7160464. 8126780 45757 I 12885827 15856887 5 
7 | 6309015 | 7758629 1481316121 976877 12888875 15859334 1 
$ | 6311272 | 7756794 | | $136444:| 12290381 | | | 12894925 | 15844667. 5 
9 | 6313528 | 7754958 | $141289:] 122839814 |. 12894977 | 15839805 | x 
10 6315784 | 7753121 | [ $146118:} 12275786 Þ 12896032 | 15833348 | y 
111 6318039 | 7751283 ' | $150958:} 12268496 | [2901990 | 15827697 y 
1.7 6320293 17749445 J813558¹— 122612110 12904159 15822051 fl 
13 | 6322547 | 7747606 |' [ 5160646 | 12253932 | | 12907213 15816411 ir 
I4 | 6324800 7745767 14 8165493. 12246658 | 12910278 15819796 Ml 
15 | 6327053 [7943927 | 8170343: | 12239389 þ. 12913346 | 15805446 | 
16 | 6329305 | 7742086 J 8175195 [12232125 {| 12916416 | 15799541 | y 
17 | 6331557] 7749244 ; |; SiBoogy | 12224866] , | 12919489 | 15793982 | 
18 | 6333808 7738402. | (8184905. 12217613] | 12922564 | 15788289 | g 
19 | 6336059 [| 7736559 | J 8189764 12210364 112925642 | 15782680 | 
209 | 6338309 | 7734716 | | | 8194625 82203121} | |} 12928723 | 15777977 | a 
21 | 6349559 7732872 \ [i 8199488 [121958833 12931806 | 15771479 | 
22 | 6342808 | 7731027 ' 8204354 12188650-Þ - | * 12934892 15765887 j 
23 | 6345057 [7729152 | [| $209222 | 12181422 | 12937980 | 15760308 | p 
24 | 6347395 | 7727336 | | $2 14993 12174199 12941071 | 15754918 | þ 
25 | 5349553 | 7725489 J 8218965 | 12166982 | 12944164 | 15749141 | 
26 | 6351800 | 7723642 i | , 8223840 11159769 | 12947260 | 15743570 | y 
27 | 6354946 | 7731794 | J $228718 ] 12152562 | 12959359 | 15738004 | 
28 | 6356292 | 7719945 | J 8233597 | 12145359 | , |.12953460 | 15732443 | y 
29 | 6358537 | 7718096 | 3238479 [12138162 - | | 12956564 | 15726887 | j 
30 | 6360782 2 46 14 8243364 12130970. 1 12959670 | 15721337 | Þ 
31 | 6363026 | 17914395 ' 8245251 | 12123783 1J 12962779 | 15715792 | 5 
32 | 6365270 |77 12544 ' 8253140, 42116601 | | 12965890 15719252 | 1 
J,. 33 | 6367513 [770692 3253301214244 | 12969004 | 15704747 | 
| 34 | 6369756 | 7998839 ! 8262925 | 12102252 |, | | 12972121 || 15699188 | 4 
* 35 | 6371998 77706986 I Þ 8267826 | 42095085 | | 12975240 | 15693664 | 1) 
Wi. _36 | 6374240 | 7705132 | J 32727192 14087923 IJ. 12978382 15688145 | 4 
* 37 | 6376481 [ 7703278 8277620 12080967 | 12981487 | 15682631 | 4} 
„„ 38 | 6378721 | 01423 = 8282523 12073615 12984614 | 15677123 | n 
"i 39 | 6380961 | 7699567 1 8287429 | 12066468 12987744 || 15671619 | 2 
Wt 49 | 6383201 | 7697710 148292237 | 12059327 |, [12990676 | 15666121 | 3 
1 41 | 6385440 | 76953533 | . J 8297247 12052190 12994941 | 15660628 | !y 
if; 42 | 6387678 7893995 | 830216 1204 5058 12997148 15655141 | 
{ If 43 | 6389916 | 7692137 | 83070757 12037931 13000288 | 15649658 | !! 
01. 4 44 | 6392153 | 76909275 | 8311992, | 12030810 13003431 | 15644181 | !f 
41.15 45 | 6394390 - | 7688418 8316912 |:12023693 13006576 | 15638708 | !) 
119 46 6396626 [ 7686558 8321834 | [12016581 13009724 | 15633241 | 4 
| 47 | 6398852 | 1684697 | 8326759. [1129009475, | 13012875 | 15627779 | 
1.48 j 6491097 | 1652835 | - | | 8331636 1: 12002373 13016028, | 15622322 | 
49 | 6493332-| 7680973. 1 8336615 | 11995276 13019184 15616870 !! 
50 6405566 | 7679110 8341547 | 11988184 | 13022343 | 15611424|| '* 
51 | 6497799 | 7677246 8346481, | 11981097 13025504 | 15605982 | | 
52 | 6410032 | 7575332 8351418 | 11974015 | 13028668 | 15600546, 4 
53 | 6417264 | 7673517 | ; | | 8356357 | 11966538 13031834 | 15595115 | ! 
54 | 6414496 | 7671651 | , | | 8361298 | 11959866 | 13035003 | 15589689 

55 | 6416727 | 7669785 | - 1; | 8366242 | 11952799 | » | 13038175 | 15584261] * 
55 | 6418958 | 7667918 |- | 8371188] 11945736 | | 13041349 | 1557885!!] 4 

57 | 6421188 | 4666051 |, © |} 8376136 | 11938679 |- 13944526 | 1557344" 

58 | 6423418 | 7664183 | J 83810987 | 1193162C |, ' | 13047706 | 15568035] * 

59 | 6425647 | 7662314 8386040 |, 11924579 14 13050888 | 15562644 | * 

60 | 6427876 | 7669444 = 8390996 | 11917536 13054073 | 15557233 | - 
IV. Co-Sine. N. Sine. I | IN; Co-Tang N. N. Tan ent, [ N Co-Secant. N. NIS II 
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L. Hine. | L. Co-Sine. | L. Tangent, | L. Co-Tang. . Secant. [ L. C Sccaur. 3 
227986208 9.8906 9- 9:9083629 1.916308 10.1094974 | 10.2011282 | 60. 
91990278 9. 9.89040 9. 9086275 10. 0913725 10.1095997 10.200972 | $9 
9.7991835 | $9.8902979 9.9038858 10.0911 142 10. 10970 110.2008164 | 58 
9.7993394 | 9.8901954 9.9991440 | 10,0993560 10. 1098046 | 10-2006606 | 57 
9.7994951 | 9-38900929 9.9094022 | 10.0905978 10,1099071 | 10,2005049 | 56 
9.7996507 | 9.8899903 9.9096603 | 10,.0903397 10,1100097 | 10.2003493 | 55 | 
9.7998062 9.8898877 9.9099135 10,0900815 10.1101123 | 10,2001938 | 54 
9.7999616 | 9.8897850 9.9191766 | 10.0898234 10,1102150 | 10,2000334 | 53 
9.8001169 | 9.8896822 9.9104347 | 10.0895653 10,1103178 | 10.1998831 | 52 
> | 9 8002721 | 9.8895794 9.9T06927 | 10.0893u73 10,11042c6 | 19,1997279 | 51 
9.8004272 | 9.889473 9.9109507 | 10,0890493 10.110235 | 10.1995728 | $o 
9.8005823 | 9.8893736 9.9112087 | 10 6889913 10. 1005264 10. 1994177 | 49 
98007372 | 9 8892706 9.9114665 | 10.0885334 10.1107294 | 10.1992628 | 48 | 
9.800892 1 9.38891675 9.9117245 | 10.0882755 10.1108325 | 10.1991979 47 
9.80 10468 9.889644 9.919824 10.0880176 10. 1109356 | 10.1989532 | 46 
9.8012015 | 9.8839612 9.9122403 | 10.08797597 190.1110388 | 10.1987985 | 45 
98013561 | 9.8888580 99124981 | 10,0875019 10.1111420 | 10.1986439 | 44 
9.8013106 | 9.8887547 9.9127559 | 10.0872441 10.1112453 | 10.1984894 | 43 
$ | 9.8016649 | 9:8886513 9.9130137 |; 10,.0869863 10.1113497 | 10.1983351 | 42 
9 | 9 8018192 9.3385479 9.9132714 | 10.0867286 10.1114521 | 10.1981808 | 41 
o | 98019735 |] 9:3884444 9.9135291 10.884709 10,1115556 | 10.1980265 | 40 
1 | 98021276 | 9.3858 3403 9.9137868 | ro.o862132 10.1116592 | 10.1978724 | 39 
2 | 9.8022816 | 9.8882372 9.9149444 | 10.0859556 10.1117627 | 10.1977184 | 38. 
; | 9.8024355 | 9.8831335 9.9143070 | 10.0856980 10.1118665 | 10.1975645 | 37 | 
4 | 9.8025894 | 9:8880298 9.9145596 | 10.c854404 1.1119 7% 101974106 35 
5 | 9.8027431 | 9.8879260 9.9148171 | 10.0851829 10.1120740 | 10.1972569 | 35 
6 | 98028968 | 4.8378221 9.9150747 | 10.0849253 101121779 | 10.1971032 | 34 
7 | 9.8030504 | 9.8877182 9.9153322 | 10.0346678 10. 1122818 | 10.1969496 | 33 
839.8032038 | 9.8376142 9.9155896 | 10.0844104 10.1123858 | 10.1967962 | 32 | 
9 | 9.8033572 | 9.8875102 9.9158471 | 100.0841529 10. 1124898 | 10.1966428 |] 31 
o | 0.8035105 | 9.8874061 9.9161045 10,0838955 10,1125939 | 10.1 964895 | 30 
| | 9.8036637 | 9.8373019 9.9163618 | 10,0836382 * 19,1126981 | 10.1963363 29. 
2 | 98039168 | 9.8871977 9.9166192 | 10.0833808 | 10.1128023 | 10.1961832 | 28 
3 | 98039699 | 9.8870934 9.9163765 | 10.0831239 10.1129066 | 101960301 | 27 | 
419.8041228 | 9.8869890 9.9171338 | 10.0828662 10,1130110 | 10.1958772J 26 
j | 9.8042757 | 9.8863846 9.9173911 | 10.0826089 10.1131154 | 19.1957243 | 25 
6 | 9.8044234 | 9.8867801 9.917643 | 10.0823517 10.1132199 | 10.1955716 | 24 | 
7 | 95045811 | 9.8866756 9.9179055 | 10.0820945 10.1133244 | 10.1954139 | 23 
$ | 9.8047336 | 9:38865710 9.9181627 | 10,0818373 10,1134290 [106.1952664 | 22 
9 | 9.8048861 | 9.8864663 9.9184198 | 10.0815802 10.1135337 | 10.1951139 | 21 
jo | 9.8050385 | 9.8363616 9.9186769 | 10.0813231 10,1136384 | 10.1949615 | 20 
| | 9.8051908 | 9.83862568 9.9189340 10.08 10660 10. 1137432 | 10.1948092 | 19 
2 9.8053430_ 9.88615 19 99191911. 10. 808089 10.1 138481 10. 1946570 | 18 
3 | 9.8054951 [9.865470 9.91944$1 | 10.0805519 10.1139539 | 10.1945049 | 17 * 
4 | 98056472 | 9.8859420 9.9197051 | 10.0802949 o. 1140580 | 10.1943528 ] 16 
t5 | 98057991 | 9.8858370 .9.9199621 | 10.0800379 10,1141630 | 10.1942008 | 15 
6 | 9.8059510 | 9.8857319 9.9202191 | 10.07978309 16.1142681 | 10,1940490 | 14 
7 | 9.8061027 | 9.8856267 9.9204760 | 10.0795240 10.1143733 | 10.1938973 | 13 
> | 98062544 | 98855215 | | 9.9207329 | 10.0792671 | | 10.1144785 | 10:1937456 | 12 
0 | 9.38064060 | 9. 8854162 9.9209898 | 10.0790102 10.1145338 | 10.1935940 | 11 
509.8065575 | 9.8853109 9.9212466 | 10.0787534 10.1146891 | 10.1934425 | 10 
9.8067089 | 9.8852055 9.9215034 | 10.0784966 10.1147945 | 10.193291 1 9 
529.8068602 | 9.8851000 | 9.9217602 | 10,0782398 10. 1149 10. 1931398 3} 
539.8070114 | 9.8849945 9.9220170 | 10,.0779830 10. 1150055 | 109.1929886 | 7 f 
4 9.8071626 9. 8848889 949222737 10,0777263 19.115111 | 10.1928374 |] 6 
519.3073136 | 9.8847832 9.9225394 | 10.0744696 10,1152168 | 10.1926864 | 75; | 
969.8074644 | 9.8845775 9.9227871 | 10,0772129 101153225 | 10.1925354 ] 4 
$7 | 98076154 | 9:3845717 9.9230437 | 10.c769563 10,1154283 | 10.19233846 | 3 | 
35 | 9.8077662 | 9.8844659 9.9233004 | 10.0766996 19.1155341 | 10.1922333 | 2 
599.3079169 | 9.8843599 9.9235570 | 10.0764430 10.115640 | 10.1920831 1 
8896275 2884274 28238135 | 10.0761865 10.1157469 | 10.1919325 | of 
IL. Co-Sine. L. Sine. L. Co-Tang. | L. Tangent. L. Co-Secaxt.  L.. Secant. ta 
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MIN. Sine. N. Co-Sine. | N Tangent | N.Co-Tang. | N. Secant. | N.Co Secant|* 
o | 6427876 | 7660444 8399996 | 11917536 13054073 | 15557238 
1 | 6439104 | 7658574 8495954 | 11910498 | 13057261 | 15551848 
2 | 6432332 | 7656703 8400915 | 11993465 | 13060451 | I5546462 
3 | 6434559 | 7654832 8405878 | 11996437 13063644 | 15541081 
' 4 | 6436785 | 7652960 | 3410844 | 11889414 13066839 | 15535706 
5 | 6439011 | 7651087 8415812 | 11882395 13070037 | 15530335 |; 
6 | 6441236 | 7649214 _8420782 | 11875382 _13973238 | 15524970 
"nl 6443461 | 7647349 8425755 | 11868373 13076442 [15519609 |; 
$ | 6445685 | 7645465 8430730 | 11861369 13079649 | 15514254 
9 | 6447999 | 7643599 8435708 | 11854370 130382858 | 15508904 
Io | 6450132 | 7641714 8440688 | 11847376 13086070 | 155035358 
| 12 | 6452355 | 7639837 _ | 8445670 | 11840387 13089284 | 15498218 
12 | 6454577 | 7637960 _ 8450655 | 11833492 13092501 | 15492882 |, 
13 | 6456798 | 7636082 8455643 | 11826422 13095721 | 15487552 0 
14 | 6459919 | 7634204 8460633 | 11819447 13098943 | 15482226 
15 | 6461240 | 7632325 8465625 | 11812477 13102168 | 15476906 
16 | 6463460 | 76309445 8470620 | 11805512 13105396 | 15471590 
17 | 6465679 | 7628564 8475617 | 11798551 13108626 | 15466280 q 
18 | 6467898 | 7626683 8480617 | 11791595 13111859 | 15460974. 
19 | 6470116 | 7624501 8485619 | 11784644 13115095 | 15455673 | y 
20 | 6472334 | 7622919 8490624 | 11777698 13119334 | 15450378 | y 
21 | 6474551 | 7621036 8495 631 | 11770756 13121575 | 15445087 | y 
22 | 6476767 | 7619152 $500640 | 11763820 13124819 | 15439801 | j 
23 | 6473983 | 7617268 8505652 | 11756888 13128066 | 15434520 | y 
24 | 6481199 | 7615383 | 8510667 | 11749960 13131316 | 15429244 | 4 
25 | 6483414 | 7613497 8515684 | 11743038 13134568 | 15423973 | 
26 | 6485628 | 7611611 8520704 | 11736420 13137823 | 15418706 | y 
27 | 6437842 | 7609724 8525726 | 11729207 I3(41o81 | 15413445 | 
28 | 6490055 | 7607837 8530750 | 11722298 13144341 | 15408189 | y 
29 | 6492268 | 76053949 8535777 | 11715395 13147604 | 15402937 | 
30 | 6494480 | 7604060 _8546807 | 11708496 _13150870 | 15397690 | y 
31 | 6496692 | 7602170 8545839 11701601 13154139 | 15392449 | y 
32 | 6498903 | 7600280 8550873 | 11694712 13157410 | 15387212 | 
33 | 6501114 7598399 8555910 | 11687827 13160684 | 15381980 | y 
34 | 6593324 | 7596498 8560950 | 11680947 | 13163961 | 15376752 |y 
35 .| $595533 | 7594606 8565992 11674071 13167241 | 15371530 | 1j 
36 [_6507742 | 7592713. 8571937 | 11667200 13170523 | 15366312 | 
37 | 65929950 | 7590820 8576084 | 11660334 13173808 | 15361106 | y 
38 | 6512158 | 7588926 8581133 | 11653472 13177096 | 15355892 | 11 
39 | 6514366 | 7587031 8586185 | 11646615 13180386 | 15350689 | 4 
40 | 6516572 | 7585136 8591240 | 11639763 13183679 | 15345491 | 1! 
41 | 6518778 | 7583240 8596297 | 11632916 13186975 | 15340297 | 19 
42 | 6520984 | 7581343 | 8501357 | 11626073 13190274 | 15335109 | 1 
43 | 6523189 | 7579446 8606419 | 11619234 13193576 | 15329925 | I! 
44 | 6525394 | 7577548 8611484 | 11612400 13196881 | 15324746 | 16 
45 | 6527598 | 7575650 8611551 | 11605571 13200188 | 15319572 | 1} 
46 | 6529801 | 7573751 8621621 | 11598747 13203498 | 15314403 | |{ 
47 | 6532004 | 7571851 8626693 | 11591927 13206811 | 15309238 | 1} 
43 | 6534206 | 7569950 8631768 | 1158511 13210126 | 15304078 | I! 
49 | 6536408 | 7568049 8636846 | 11578401 13213444 | 15298923 | | 
5o | 6538609 | 7566147 | 8641926 | 11571495 13216765 | 15293773 | ' 
51 | 6340B1o | 75E4245 8647009 | 11564693 13220089 | 15288627 | 9 
52 | 6543010 | 7562342 8652094 | 11557896 13223416 | 15283487 | 6 
53 | 6545209 | 7560439 8657181 | 11551104 13226745 | 15278351 | ! 
34 [6347498 | 7558535 Rog th De _13230077 | 15273219 | * 
55 | 6549606 | 7556630. 8667364 | 11537532 13233412 | 15268093 | | 
56 | 6551804 | 7554724 8673460 | 11539754 13236750 | 1526297! | | 
57 | 6554001 | 7552818 8677558 | 11523979 13240091 | 15257854 | } 
58 | 6556198 | 7550911 8682659 | 11517210 13243435 |] 15252741] 
59 | 6558294 | 7549004 | 8687762 | 11510445 132467981 | 15247634 | ' 
60 | 6560599 | 7547096 8692868 | 11503684 13250130 | 15242531 | * 
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Artificial Sines, Tangents; and Secants. 


— — 


A. dine. L. Ce- ine. L. Tangent. I. Co- Tang. 
9.80 13090675 9.8842549 | 2238133 10.761863 
9. 82180 9.8841479 9.9240701 | 10.0759299- 
9.8083634 | 98840418 9.9243266 | 10.0756734 
9.8085158 | 9.8839357 9.924 5831 | 10.0754169 
9.886590 | 9.8838294. 9.9248396 } 10.0751604 
9.8088 192 | 9.8837232 9.9250960 | 10.0749040 
5.80 39692 [9.883610 68 _ 9.9253524 | 19.0746476 
9.8591192 [9.883504 9.92 56088 | 10.0743912 
9.8092591 [9.883439 9-9258652 | 10.0741 348 
9.8094189 | 93332974 9.9261215 | 10.0738785 
9.809 5686 9.8831908 9.9263778 | 10.0746222 
9.8097182 | 9.8830841 9.9266341 | 10.0733659 
9.898678 9.882974 9.926894 10. 0731096 
9.800172 9.882876 9.9271466 [1.728334 
9.801666 | 9.8827638 9.9274928 | 10.0725972 
g9.$103159 | 98826568 9.9276599 | 10,0723410 
9.8104650 | 9.8825499 9.9279152 [100.0720848 
9.$106141 | 9-8824423 9.9281713 | 10.0718287 

| 98107631 | 9.8823357 | | 9:9284274 | 19.9715726 
| 9.8109121 9.8822285 9.92386835 | 19.0713165 
| 9. $110609 | 9.8821213 9.9289396 | 10.0710604 
| 9.8112096 |] 9. 8820140 9.9 29195610. 0708044 
| 9.39113583 | 9-8819067 9.9294516 | 10:0705484 
9.801 5069 | 9. 38179 9.9297076 [10.070 2924 
|  9.8116554 9.886918 9.299636 10. 0064 
| 9.8118038$ | 9.9881 15842 9.9302195 | 10,0697805 
9.3119521 | 9.8814766 9.9394755 | 19:0695245 
9.8121003 | 9.83 136839 9.9307314 | 10,.0692686 
98122484 | 93812612 9.9309872 | 10,.0690128 
9.8123965 | 9.8811534 9.9312431 | 10,0687569 
9.3125444 9.8810455 9.9314989 | 10.0685011 
9.8126923 | 9.3809376 9.9317547 | 10.0682453 
9.9128401 9.882 5296 9.9320105 | 10. 0679895 
9.8129878 | 9.8807215 9.9322662 | 10,0677338 
0.8131354 | 9.88061 34 9.9325220 | 10,0674780 
9.8132829 | 9.8805052 9.9327777 | 10.0672223 
9.813433 | 9.88397 | | 99339334 | 19.9669666 
0o.9135777 | 938802887 9.9332890 | 109,0667110 
9.8137250 | 9.8801803 9.9335446 | 10.0664554 
9.8138721 | 9.3800719 9.9338003 | 10.0661997 
9.3140192 | 9:38799634 9.9340559 | 10.0659441 
9.3141662 | 9.8798548 9.9343114 | 19.0656886 
9.8143131 | 9.8797462 _9.9345670 19.0654 332 
53144660 | 9.8796375 | | 99348225 | 10.0651775 
98146067 | 9.8795287 9.9350780 10. 0649220 
9.8147534 | 93794199 99353335 [10.646663 
98148999 | 9.8793110 9.9355889 | 10.0644111 
98159464 | 9.3792021 9-9358444 | 10.0641556 
98151928 | 9.8790930 | | 9-9360998 | 10.0639002 
9.8153391 | 9.8789840 9.9363552 | 10.0636448 
9.91 54854 | 9.3788743 9.9366105 | 19.0633895 
90.9156315 | 9.8787656 9.9368659 [10.631341 
9.8157776 | 9.8786563 9.9371212 | 19.0628788 
9.8159235 | 9.38735470 9.9373765 | 10.9626235 
9.3160694 9.8784376 9.9376318. 10.0623682 
9.8162152 | 9.8783282 9.9378871 | 10.0621129 
o.8163609 | 9.8782189 9.9381423 | 10'0618577 
9.8165066 [878 1090 9.9333975 | 10.0616025 
9.8166521 | 9.8779994 9.9336527 | 10.9613473 
9.3167975 [9.8778896 9.9389079 | 10.0610921 
9.8165429 | 9.8777799 9.9391631 [1.608369 
L. Co-Sine. L. Sine. | | L+Co-Tang. | L. Tangent. 


2 DEGREES. 


1 $- cant. n 
10.1 l 57460 | 


10.1455$21 
10.1159582 
10.1160643 
100.1161706 
110.1162768 
190.1163832 
10. 1164896 
10.116595 
10. 1167026 
10. 1168092 
110.1169159 
10. 1170226 
10.1171294 
10.1172362 
10.1173432 
10.117451 
10.1175572 


119.1176643 


190.1177715 
10. 1173787 
10. 1179860 
10. 1180933 
10. 1182008 


10. 1183082 


49 DEGREES, 


10,1184158 
10.1185234 
10.1186311 
10.1187388 
10.1188466 
10.1189545 


10.1190624 
10.1191704 
10.1192785 
10. 1193856 


10. 1194948 


10. 1196030 
10.119713 
10.1198197 
10.1199281 
10.1 200366 
10.1201452 
10.1202538 


£. Condecant. 


10. (919325 
10. 1947520 
10.1916316 
10.19148$12 
16.1913310 
"16.191 1808 
10.1910308g 


10. 1908808 


10.1907 309 
140.1905811 


101904314 
10. 1902818 
10. 1901322 
10. 1899828 
190.1898334 
10.189684 
10. 18953350 


10.189389 
10. 1892369 


— 
w 


10. 1890879 
10.188939 
10. 1887904 
109.1886417 
10. 1884931 


190.1883446 
10. 1881962 


10. 1880479 
10. 1878997 
10. 1877516 
10. 1876035 
10. 18743356 


10. 1873077 
10.187 1599 
10.187022 
10. 1868646 
10.186717 


N 


10. 1864223 
10. 1862750 
10. 1861279 
10. 1859804 
101858338 


10. 1856869 


10. 1203625 
10. 1204713 
10. 1205801 
10. 1206890 
10. 1207979 
10. 1109070 
10. 1210160 
10.1211252 
10.1212344 
10,1213437 
10.1214530 


10.121 5624 


10.1216719 
10.1217814 
10. 1218910 
10. i 220006 
10. 1221104 
10. 1222101 


L. Co-Secant. 


10.185 5400 
10.1353933 
10.1852466 
10.1851001 
10.1849536 


10.1 848072 | 


10. 10.1846609 
10.1$45146 
10.1843685 
10.1842224 
10.1840765 


10.1849306 | 


10.1837848 
10.1836391 
10.1834934 
10.1833479 
10.1832025 


10.1830571 
I. Secant. 
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84 A TABLE of Natural and 
zi DEGREES, 
MI N. Sine. N. Co-Sine. N. Tangent. [1V. Co-Tang. N. Secant. N. Co-Secant, | 
© | 6560590 | 7547996 8692868 11503684 13250130 | 15242531 
1 | 6562785 | 7545187 8697976 11496928 13253462 | 15237433 |; 
' 2 | 6564980 | 7543278 8703087 | 11499176 13256837 | 15232339 
3 | 6567174 | 7541368 8708200 | 11483429 13260194, | 15227250 
| 4 | 6569367 | 7539457 8713316 11476687 13263554 | 15222166 
\ 5 | 6571560 | 7537546 8718435 | 11469949 13266918 | 15217087 |, 
6 | 6573752 | 7535534. 8723556 | 11463215 13270284 | 15212012 
7 | 6575944 | 7533721 8728680 11456486 13273653 | 15206942 
| $8 | 6578135 | 7531808 8733806 | 11449762 | 13277025 | 15201876 |, 
| 9 | 6580326 | 7529894 8738935 | 11443941 13280399 | 15196815 | 
10 | 6582516 | 7527980 8744067 | 11436326 13283776 | 15191739 
11 | 6584706 | 7526065 8749201 | 11429615 | 13287156 | 15186708 
12 | 6586895 | 7524149 8754338 | 11422908 4329539 | 15181661 
13 | 6589083 | 7522233 8759478 | 11416206 | 13293925 | 15176619 |, 
14 | 6591271 | 7520316 8764620 | 11409508 13297314 | 15171581 
15 | 6593458 | 7518398 8769765 | 11402815 13300706 | 15166548 |, 
I6 | 6595645 | 7516480 8774912 | 11396126 13304100 | 15161520 
+17 | 6597831 | 7514561 8780062 | 11389441 133097497 | 15156496 
18 | 6600017 7512641 8785215 | 11382761 4 13310897 | 15151477 
I9 | 6602202 | 7510721 879037 11376083 13314390 | 1514546: |, 
20 | 6604g86 | 7508800 8795528 | 11369414 13317706 | 15141432 |, 
21 | 6606570 | 7566879 | 8800689 | 11362747 13321115 | 15136447 |; 
. 22 | 6608753 | 7594957 | 8805852 | 11356085 13324527 | 15131446 |} 
| 23 | 6610936 | 75930934 8811018 | 11349427 13327942 | 15126450 | y 
24 | 6613118 [7501111 8816186 | 11342773 13331359 | 15121459 | 
25 6615300 | 7499187 8821357 | 11336124 13334779 | 15116472 | j 
26 | 6617481 | 7497262 8826531 | 11329479 13338202 | 15111489] y 
27 | 6619662 | 7495337 8831707 | 11322839 13341628 | 15106511] p 
28 | 6621842 | 7493411 8836886 | 11316203 13345057 [15101538 | y 
29 | 6624022 | 7491484 8842068 | 11309571 13348489 | 15096569 | 
| 30 | 6626201 | 7489557 8847253 | 11392944 13351924 | 15091605 | 
31 | 6628379 | 7487629 8852440 | 11296321 13355362 | 15©86645 | 1 
32 | 6639557 7485781 8857630 | 11289702 13358803 | 15081690 | 1 
33 | 6632734 | 7483772 8862822 | 11283088 13362246 | 15076739 | x 
34 | 6634911 | 7481842 2868017 | 11276478 13365692 | 15071793 | 4 
35 | 6637087 | 7479912 8873215 | 11269872 13369141 | 15066852 | 1 
366639262 7477981 8878416 11263271 13372594 | 150619154 
37 | 6641437 | 7476049 8883620 11256674 13376049 | 15056982 | y 
38 | 6643611 | 7474117 8888326 | 11250081 13379507 | 15052054|u 
39 | 6645785 | 7472184 . 8894034 | 11243493 13382968 | 15047131 | 
42 | 6647959 | 7479251 8899245 | 11236909 13386432 | 15942211 |% 
41 | 6650132 | 7468317 8904459 | 11230329 13389899 | 15037297| lh 
42 | 6652304 | 7466382 _ 8909675 | 11223754 13393369 | 15932387 | | 
43 | $654475 | 7454446 8914894 | 31217183 13396842 | 15027451 |! 
44 | $656646 | 7462510 8920416 | 11210616 13400317 | 15022580 | 1 
45 | 6658817 | 7469574 8925341 11204053 13493795 | 15017683 | 1 
46 | 6669987 | 7458637 8930569 | 11197495 13407276 | 15012791 | 
47 6663156 7456699 8935799 | 11190941 13410761 [15007903 
48 6665325 745475 8941032 11184391 13414248 15003020 | U 
49 6667493 7452821 8946268 | 11177846 13417738 | 14998141 | 
50 | 6669661 7459381 8951596 | 11171305 13431232 | 14993267 | 
51 | 6671828 | 7448949 $956747 | 11164768 13424728 | 14988397 | | 
52 | 6673994 | 7446999 8961991 | 11158235 13428227 | 1498353! | | 
53 | 6676160 | 7445057 8967238 | 11151706 13431729 | 14978670 | 
54 | $578326 | 7443115 8972487 | 11145132 13435234 [14973803 
55 | 6680491 | 7441172 8977739 | 111338662 13433742 1496896 
55 | 6682655 | 7439229 8982994 | 11132146 13442253 | 14964113 q 
57 | 6684818 | 7437285 8988252 | 11125635 13445767 | 1495921] 3 
53 | 6686981 | 7435349 8993512 | 11119127 13449284 | 1495443 
59 | 6689144 | 7433394 8998775 | 11112624 13452804 | 1494959 ] 
| 60 | 6691396 | 7431448 _ | 9004041 | 11106125 | 13456327 | 1494476), 
| N. Co-S ine, N. Sine. N. Co-Tang.1 N. Tangent. NV Co-Secant.| N. Secart._ X 
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Artificial Sines, Tangents and Secants. 


FTE 41 DEGREES. _ 
I. Sine. | L. C.-Sine. | Le Tangens, L. Co-Tang. L. Secant. I. Co- Secant. ; 10 
9.819429 [ 9:8777799 | | 9.9391631 [ 10.0608369 | | 10.1222201 [1.18371 [ 1 
9.8170882 9.577670 9.9394182 | 10,0605818 10,1223300 | 10.1829118$ | 59 | 
9.8172334 | 98773601 9.9396733 | 10.0603267 10.1224399 | 10.1827666 | 58 
jo | x 9.8173785 | 9-3774 501 9.9399284 | 10.0600716 10.1225499 | 10.1826215 | 57 
6 9.8175235 | 98773491 | | 9.9401835 | 1.398163 10.1226599 | 10.1824765 | 56 | | 
7 9.176685 | 98772300 9.9404385 | 10.0595615 10.1227700 | 10.1823315 | 55 | | 
2 | | 98:78:33 | 5:3771198 | | 9.9406936 | 10.0593064 | | 10.1228802 | 10.1821867 | 54 | 
2 9.817958 9.877096 9.9409486 [10.05 90514 10. 1229904 10. 1820419 | 53 
'6 9.3181028 | 9.8768993 9.9412036 | 10.0587964 10,1231007 | 10.18i($972 | 52 þ 
5 98182474] 9.8767889 9.9414585 | 10,0585415 10,1232111 | 10.1817526 | 51 | 
9 9.8183919 | 98766785 9.9417135 | 10.0582865 10,1233215 | 10,1816081 | 30 | 
8 98185364 9.97636 9.9419684 | 10. 0580316 10. 1234320 10.1814636 | 49 | 
2 9.8186807 | 9.8764574 | | 9.9422233 | 19-2577767 | | 19.1235426 | 10.1813193 | 48 | | 
9 9.8188250 | 9.8763468 9.9424782 | 10.0575218 10.1236532 | 10.1811759'] 47 ; 
1 9.8189692 | 9.8762361 9.9427331 | 10.0572669 10.1237639 0. 1810308 | 46 
8 9.8191133 | 9.8761253 9.9429879 | 10.0570121 101238747 | 1e.1808857 | 45 | | 
0 | ns | 9.192573 | 9.8760145 9.9432428 | 10.0567572 101239855 | 10.1807427 | 44 
6 1 | 9.8194012 | 9.8759036 9.94 34976 10. 0565024 10.1240964 | 10.1805988 | 43 
7 | | 95195450 | 93757927 | | 9:9437524 | 19-0562476 | | 10.1242073 | 10.1894550 | 42 | 
2 | 9 | 9.8196888 | 9.8756816 9.9440072 | 10,0559928 10. 1243184 | 10.1803112 | 41 
2 | ſo | 9.8198325 | 9.8755706 99442619 | 10,0557381 10.1244294 | 10.1801675 | 40 | | 
J 1 | 98199761 | 9.8754594 9.9445166 | 10.0554334 10.1245406 | 10,1800239 | 39 | 
6.201196 9.8753482 9.9447714 | 10.0552286 10,1246518 | 10,1798804 | 38 | 1 
15202630 | 9.3752369 9.94 59261 | 10.0549739 10.1247631 | 10.1797370 | 37 {| 
1 4 | 9 8204063 | 9.871256 9.9452807 | 10.0547193 | | 10.1243744 | 10.1795937 | 36 I 
. 5 | 98205496 | 9.8750142 9.9455354 | 19:0544646 10.1249858 | 10.1794504 | 35 
} 6 | 98206927 |] 9.8749027 9.94 57900 | 10,0542100 10.1250973 | 10.1793073 | 34 | | 
7 | 98208358 | 9.8747912 9.9460447 | 10.9539553 10,1252088 | 10.1791642 | 33 in 
$ | 98209788 | 9.8746795 9.9462993 | 19.9537007 10.1253205 | 10.1790212 | 32 ] 
| 1 | 98211217 | 9.8745679 9.9465539 | 10.9534461 10.1254321 | 10,198$7$3 | 31 1 
1 o | 9.8212646 | 9.8744561 9-9468084 | 10,0531916 10.1255439 | 10,1737354 | 32 | | 
i | 9.$214073 | 9.38743443 9.9470630 | 10.0529370 10.1256557 | 10.1785927 | 29 | fl | 
1 2 9.8215500 9.8742325 99473175 10.0 516825 10. 1257675 [10.178450 | 28 
15216926 [9.874205 9.94757 20 [10.524280 19,1258795 | 10.1783074 | 27 | 
| 4 | 9.8218351 | 4.8740095 9.9878265 | 10.0521735 10.1259915 | 10.1721649 | 26 1 
| 18S | 9-3215775 | 9.8738965 9.9480810 | 10.0519190 10.1261035 | 10.19780225 | 25 1 
627.8221198 | 9.8737844 _9.9483355 | 19-0516645 10,1262156 | 10,1778802 | 24 | 
$7 | 9.8222621 | 9.8736722 9.9485899 | 10.0514101 10.1263278 | 10.1777379 | 23 | q 
8s | 9.8224042 | 9.8735599 9.9438443 | 19.0511557 10. 1264401 | 10,1975958 |] 22 1 
998225463 9.734476 9.949987 10. 0309013 101265524 | 10.1774537 | 21 {ol 
40 | 98226883 | 9.8733352 9.9493531 | 10.0506469 10,1266648 /| 10,1773117 | 20 | 
gl | 9.8228302 | 9.8732227 9.9496075 | 10.0593925 10,.1267773 | 10.1771698 | 19 | 
/ 2 | 9.8229721 | 9.8731102  9.9498619 10,0501381. 10. 1268898 | 10,1770279 | 18 [| 
(3 | 9.8231138 | 9.8729976 9.9501162 | 10.0498838 10,1270024 | 10.1776862 | 17 
14 9.8232555 9.8728849 99503705 100.0496295 10.127115 10.1 767445 16 = 
45 | 93233971 | 9.8727722 | 9.9506248 | 10.0493752 10,1272278 | rce1766025 | 15 | 
46 | 9.8235386 | 9.8726594 9.9598791 | 10.0491209 10.1273496 | 10.1764614 | 14 {I} 
179.8236800 | 9.872546 9.9511334 | 10.488665 109.1274534 | 10.1763200 | 13 | 
5 | 98238213 | 9.8724337 | | 9:9513876 | 100486124 | | 10.1275663 | 101761787 | 12 | | 
499.8239626 | 9.8723207 9.9516419 | 10.0483581 | 10.1276793 | 10,1760374 | 11 | 
L 50 | 9.8241037 | 9.8722076 9.9518961 | 10.0481039 10.1277924 | 10.1758963 | 10 1 F 
519.8242448 | 9.8720945 9.9521503 | 10.0478497 10,1279055 | 10.1757552 | 9 1 
249.8243858 | 9.8719813 9.9524045 | 10.9475955 10,.1280187 | 10,1756142 | 8 1 
5398245267 [9.871868 9.9526 587 10.047343 10.1281319 | 10.1754733 | 7 | 
93246676. _ 9.8717548 9.9529128 | 10.0470872 10.1282452 | 10.1753324 | 6 
9.8248083 | 9.8716414 9.9531670 | 10,0468330 0. 1283586 | 10.1751917 5 N 
569.8249490 | 9.8715279 9.9534211 | 10,0465789 10.1284721 | 10.17505t0 | 4 
57 | 9.3250896 | 9.8714144 9.9536752 | 10.0463248 10.12385856 |] 10.1749104 | 31 
589.8252301 9.87 13008 9.9539293 [10.046070 10. 1286992 10. 1747699 | 2 1 
98253705 | 9.8711872 9.9541834 | 10 0458165 10.1238128 | 10.1746295 | 1 
9.8255109 9.37 19735. 9.9544374 | 10.0455626 10.1289265 [10.174489 1 | © 
L. Co-Sine. | L. Sine. L. Co-Tang. | L. Tangent. |. I. Co-Secant. | T Secant, I M 
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42 DEGREES. 
M | N.Sime. N. Co-Szne. | N. Tangent. N. Co-Tang. | N. Secant, N. Co. Secant, 
o | 6691396 | 7431445 | 431448 9004041 [11106121 13456327 | 1 4944765 | 
1 | 6693467 | 742950! 9009309 | 11099630 13459853 | 14939940 
2 | 6695628 | 7427554 9914580 | 11093140 13463382 | 14935118 
3 | 6697788 | 7425606 9019854 11086653 13466914 | 14930301 
4 | 6699948 | 7423657 9025131 | 11080171 13470449 | 14925488 
5 | 6702107 | 7421708 9030411 | 11073693 | 13473987 | 14920680 
6 | 6704266 | 7419758 2233694 |.5 1067949 13477528 | 14915875 
7 | 6706424 | 7417808 9040979 | 11060730 13481072 | 14911076 
8 | 6708582 | 7415857 9046267 | 11054284 13484619 | 14906280 
9 | 6710739 | 7413995 9051558 | 11047823 13488169 | 14901489 
10 | 6712895 | 7411953 9056851 | 11041365 13491721 | 14896703 
11 | 6715051 | 7410000 9062147 | 11934912 13495277 | 14891920 |, 
12 | 6717206 | 7408046 . e 13499836 |_ 14587148 
13 | 67 6719361 7406092 9072748 | 11022019 13592398 | 14882369 
14 | 6721515 | 7494137 9078053 | 11015578 13595963 | 14877599 
15 | 6723668 | 7402181 | 9983360 | 11009141 13509531 | 14872834 
16 | 6725821 | 7490225 9088671 | 11002709 13513102 | 14368073 
17 | 6727973 | 7398268 9093984 | 10996281 13516676 | 143863317 
18 | 6730125 | 7396311 9099300 | 10989856 _13520254 | 14858565 
19 | 6732276 | 7394353 9104619 | 10983436 13523834 | 14553517 
20 | 6734427 | 7392394 91099941 | 10977920 13527417 | 14849073 
21 | 6736577 | 7399435 9115265 | 10970608 13531003 | 14344334 
22 | 6738727 | 7388475 9120592 | 10964201 13534593 | 14939599 
23 | 6740876 | 7385515 9125922 | 10957797 13538186 | 14534868 
24 | 6743024 | 7334554 9131255 | 10951397 13541781 | 143830142 
25 | 6745172 | 7392592 9136591 | 10945002 13545379 | 14525420 
26 | 6747319 | 7339629 9141929 | 10938610 13548980 | 14820702 
27 | 6749466 | 7378666 9147270 | 19932223 13552585 | 14315988 
23 | 6751612 | 7376702- 9152615 | 10925840 13556193 | 14811278 
29 | 6753757 | 7374739 9157962 | 10919460 13559803 | 14806573. 
30 [6755992 | 7372773 [_2163312 | 10913085 13563417 | 14801872 
31 | 6758046 7370808 9168665 | 10906714 13567034 14797176 
32 | 6760190 | 7368842 9174020 | 10909347 13570654 | 14792483 
33 | 6762333 | 7356875 9179379 | 10893993 13574277 | 14787795 
34 | 6764476 | 7364907 9184740 | 10887624 13577903 | 14783111 
35 | 6766618 | 7362539 | 9190104 | 10881269 13581532 | 14778431 
36 | 6768760 | 7360971 2195471 | 10874918 13585164 | 14773755 
37 | 67792901 | 7359002 9200841 | 10368571 13588800 | 14769084 
38 | 6773041 | 7357932 9206214 | 19862228 13592438 | 14764417 
39 | 6775181 | 7355061 9211590 | 10855889 13596080 | 14759754 
49 | 6777320 | 7353990 9216968 | 10849554 13599725 | 14755995 
41 | 6779459 | 7351118 9222350 | 10843223 13603372 | 14750440 
42 | 5781597 |_7349146 9227734 | 10336896 13607023 | 14745790 | 
43 | 6783734 | 7347173 9233122 | 10930573 13610677 | 14741144 
44 | 6785871 | 7345199 9238512 | 10824254 13614334 | 14736501 
45 | 6788007 | 7343225 9243905 | 10817939 13617995 | 14731364 
46 | 6790143 | 7341259 9249301 | 10811628 13621658 | 14727230 
47 | 6792278 | 7339275 9254700 10805321 13625324 | 14722600 
43 | 6794413 [_7337299 9260101 | 10799018 _13625994 | 14717975 
49 | 6796547 | 7335322 9265506 | 10792718 13632667 | 14713353 |" 
50 | 6798681 | 7333345 9270914 | 10786423 13636343 | 14798736 1 
51 | 6800814 | 7331367 9276324 | 10780132 13640022 | 14704123 | ? 
52 | 6802946 | 7329388 9281738 | 109773844 13643704 | 14699514 | | 
53 | 6805078 | 7327409 9287154 | 10767561 13647389 | 14694910 | 7 
54 | 6807209 | 7325429 | 9292573 | 10761282 13651078 14690309 | — 
55 | 6809339 7323448 9297996 | 10755006 13654770 | 14685713] 5 
56 | E811469 | 7321467 9303421 | 10748734 13658464 | 14681120 | 4 
57 | 6813599 | 7319485 9308849 | 10742467 13662162 | 14676532 | 3 
58 | 6815728 | 7317593 9314280 | 10736203 13665863 | 14671948 | ? 
59 | 6817856 | 7315520 9319714 | 10729943 13669567 | 14667368 | | 
60 | 6819984 | 7313537 9325151, 10723687. 12673275 14662792 | = 
N. Co-Sine. N Sine. | N. N. Co-Tang. N. Tangent IN. Co-Secan:. N. Secant. M 
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Artificial Sines, Tangents, and Secants. 


ſl IO 42 DEGREES. 2 
I. Sine. L. Co- Sine. L. Tangent. | L. Co-Tang. L. Secaut. L. Co-Sccant. 
9.257109 | 9:3710735 | 9.9544374 19.455625 | 101289265 | 10.1744591 
0.8256512 9.87095%7 9.9546915 | 109.0453035 10.1290403 | 10.1743435 
53257913 | 93798459 5:9549455 | 19:2459545 10,1291542 | 10.1742087 
98259314 9.8707319 9.9551995 | 19.0448005 10. 1292681 | 10.174086 
9.260715 | 9.8706179 9.9554535 1.445465 190.1293821 19.1739283 
98262114 | 8703039 9.9557<75 [100.0442925 10. 1294961 | 10. 1737886 
95263512 [2.873898] [2.9615 | 10.0440385 | | 10.1296102 4,1728486 | 54 
58264910 | 9-8702756 9.9562154 | 10.437846 10.1297244 | 10.1735090 
53266305 | 93791613 9.9564<94 | 19.9435306 10.1298387 | 101733693 
9.8267703 9.8700 470 9.9567233 | 1070422767 10.1299530 | 10.1732297 
98269098 9.8699326 9.9569772 | 19.04309228 10.1300674 10. 1730902 
9.327049 9.8698182 9.9572311 | 19.9427689 10. 1301818 | 19.1729507 
08271887 | 9.8697037 | | 9-9574859 | 109425150 | | 10.1302963 [1728113 
9.9273279 | 9-3695891 9.9577389 | 19.0422611 10. 1304 10% 10.1726721 
9.3274671 9.894744 9.9579927 | 190420073 10.1305256 | 10.1725329 
9.8276063 | 98693597 99582465 £9-9417535 10. 1306403 10.1723937 
9.42774 53 | 93692449 9.9585004 | 10.0414996 10.1307551 |} 10.1722547 
9.3278843 | 93691301 9.9587542 | 19.9412458 10.1308699 | 10.1721157 
18280231 | 98590152 | | 9-9590cBo | 10.0409920 | | 16.1309848 | 10.1719769 
9.31619 | 9.3639002 9.9592618 [10.407382 190.1310958 | 10.1718381 
9.828 3006 9.868785 1 99555155 | 19.29404845 10.1312149 | 10.17 16994 
9.3234393 | 9.8685700 9.9597693 | 19.9402307 10.1313300 | 10.1715607 
9.8285778 9. 8685548 9. 9600230 | 19.0399770 10. 1314452 [110.1714222 
9.5287163 9.8684396 99602767 | 19.9397233 10.1315604 | 10.1712837 
93238547 | 936382242 _ 9.9605305 [12.324523 10.1316758 | 101711453. 
74289930 98682038 7.9607842 10.0392158 190.1317912 190.1710070 
98291312 | 9.868934 9.96 10378 | 19.9359622 10. 1319066 0. 1708688 
9.8292694 | 9.8679779 9.9612915.| 19.0387085 10.1320221 | 10.17073096 
9.8294075 | 9.8673623 9.9615452 | 10.9334548 10,1321377 1175925 
98295454 | 93677466 9.9617988 | 10.0352012 10.1322534 | 10.1704546 | 31 
9.82968 339.8675399 9.262323 | 10.9379475 | | 19-1323691 | 10.1703167 
9.32932 12 | 9.3675151 9.9623061 | 19.0376939 10. 1324849 | 10.1701788 
9.3299589 | 9.367 3992 9.9625597 19.037443 10. 1326008 | 10.1700411 
a.$:00966 | 9.3867 2833 9.9628133 | 19.037 1867 10.1327167 | 10.1699034 
958352242 9.8671673 9.9630669 10.0369331 10.1328327 | 10.1697658 
9.9303717[9.8670512 9.9633204 [156.0366796 10. 1329488 | 10,1696283 
. 4% %% | 98669351 | | 99635749 | 1.3642 1.13349 | 10.1694909 | 24 
9.8 306464 | 9.356319 3.9538275 | 10.0361725 10.1331811 | 10.1693536 
98307837 | 9.8667026 9.9640811 | 10.0359189 10.1332974 | 10.1692163 
o.8309209 | 9.3665863 9.9643346 10.03 56654 10. l 334137 | 19.1690791 21 
9.3319580 | 9.8664599 9.964 5881 | 10.0354119 10. 1337301 | 10.1689420 
9.3311950 | 9.3£63534 9.9648416 19,9351584 10.1336466 | 10.1E88050 
9.8313320 | 9.3562369 _9.9650951 | 19:9349949 10.1337631 | 10.1686680 [18 
3 | 9.8314688 | 9.8661203 9.96 53456 | 19.9346514 109.1338797 | 10.1685312 
; | 9.8316056 | 9.9650036 9.9656020 | 19.0343980 10.1339964 | 10.1683944 
© | 90.8317423 | 9.8658863 9.9658555 | 10.0341445 10.1341132 | 10.1682 577 
6 | 9.3318789 | 9.8657700 9.9661089 | 10.0338911 10.1342300 | 10.1681211 
7 | 9.8320155 | 9-8656531 9.9663623 | 19.0336377 10.1343469 | 10.1679845 
8 | 9.8321519 | 9.8655352 | | 99666157 | 10.0333843 | | 10.1344635 10.1678481 
998322883 | 9.38654192 9.9668692 | 10.9331308 10.1345308 | 10.1677117 
o | 9.3324246 | 9.8653021 9.9671225 | 10.0328775 10.1346979 | 10.1675754 
119.3325609 | 9.8551849 9.9673759 | 10.0326241 10.1348151 10.1674 391 
2 | 9.8326970 | 9.8650677 9.9676293 | 10.0323707 10.1349323 | 10.1673030 
3 | 9.3323321 | 9.8649504 « 9.9675827 | 10.0321173 10.1352496 10.1671669 7 
4 | 9.3329691 | 9.8648331 9.968 1360 10,0318640 10.1351669 | 10.1679309 6 
519.8331050 | 9.8647156 9.9633893 | 10.03161097 109.1352844 | 10.1668950 | 5 
6 | 9.3332408 | 9 $645981 9.9586427 | 10.0313573 10.1354919 [0.1667 592 | 4 
7 | 9.833375856 9.8544806 9.9688960 | 10.0311040 19.1355194 | 10.1668234 } 3 1 
319.8335122 | 9.8643629 9.969 149 310.0308507 10.1356371 | 110.1664878 2 
9.3336478 [9.864242 9. 9694026 [10.0305974 10. 1357548 [101663522 I 
9:3337833 | 9.3641275 9.9696559 | 10.0393441_ 10.1358725 | 10.1652167 | _ © 
L. CO- Sine. L. Sine _ L. Co-Tang. | L. Tangent. L. Co-Secant. I. Secant. NI | 
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43 DEGR E E 7 
MI N. Sine. N. Co-Sine. N. Tangent. IV. Co-Tang. N. Secant. N. N. Co-Secan, 
_o | 6819984 | 7313537 9325151 | 19723687 13673275 | 14662792 
1 | 6822111 | 7311553 9339591 | 19717435 13676985 | 14658220 
2 | 6824237 | 7399568 9336034 | 10711187 13680699 | 14653652 
3 | 6826363 | 7397583 | | 9341479 | 10704943 13684416 | 14649088 
4 | 6828488 | 7305597 9346928 | 10698702 13688136 | 14644529 
$ | 6830613 | 7303610 | 9352380 | 10692466 13691859 | 14639973 
6 | 6832737 [7391623 9357834 | 19686233 13695586 | 14635422 
7 | 6834861 | 7299635 9363292 | 10680004 13699315 | 14630875 
s | 6836984 | 7297646 9368753 | 10673779 13703048 | 14626331 
9 | 6839107 | 7295657 9374216 | 19667558 13706784 | 14621792 |; 
10 | 6841229 | 7293667 9379683 | 10661341 13710523 | 14617257 
11 | 6843350 | 7391677 9385152 | 10655128 13714266 | 14612726 
_12 | 6845471 | 7289688 9390625 | 19548918 13718011 | 14608198 
13 | 6847591 7287694 9396101 | 10642713 13721760 | 1460367 |, 
14 | 6849711 | 7285703 9491579 | 10636511 13725512 | 14599156 
15 6851830 | 7283709 9497061 | 10630313 13729268 | 14594641 || 
I6 | 6853948 | 7281716 9412545 | 10624119 13733026 | 14590130 
17 | 6856066 | 7279722 9418033 | 10617929 13736788 | 14585623 
18 6858183 | 7277727 9423323 | 10611742 13749553 | 14581120 
196860 300 | 7275732 9429917 | 10605560 13744321 | 14576621 |, 
20 | 6862416 | 7273736 9434513 | 10599381 13748092 | 14572127 | 
21 | 6864532 | 7271740 9440013 | 10593206 13751867 | 14567636 
22 | 6866647 | 7269743 9445516 | 10587034 13755645 | 14563145 
23 | 6868761 | 7267745 9451021 | 10580867 13759426 | 14558666 
24 | 6870375 | 7265747 9456530 | 10574703 13763210 | 14554187 
25 | 6872988 | 7263748 9462042 | 30568544 13766998 | 14549712 |} 
26 | 6875101 | 7361748 9467556 | 10562388 13770789 | 14545241 
27 | 6877213 | 7259748 9473074 | 10556235 13774583 | 14540774 
28 | 6879324 | 7257747 9478595 | 10550087 13778380 | 14536311 
29 | 6881435 | 7255746 9484119 | 19543942 13782181 | 14531852 |] 
| 32 | 6883545 | 7253744 9439646 | 10537801 13785985 | 14527397 |} 
31 6885655 7251741 9495176 | 10531664 13789792 | 14522946 |! 
32 | 6887764 | 7249738 9500709 | 10525531 13793602 | 14518498 |! 
33 | 6889873 | 7247734 9506245 | 10519401 13797416 | 14514055 |! 
34 | 6891981 | 7245729 9511784 | 10513275 13801233 | 14509616 |! 
35 6894089 7243724 9517326 10507153 13805053 1450518111 
289619872417 een 138 8827.143749 
37 | 5898302 | 7239712 9528420 | 10494920 13812704 | 14496322 |! 
38 | 6900407 | 7237705 9533971 | 10488809 13816534 | 14491898 |! 
39 | 6902512 | 7235698. 9539526 | 10482702 13820367 | 14487478 
40 | 6994617 | 7233690 95450983 | 10476598 13824204 | 14483063 |! 
41 | 6906721 | 7231681 9559644 | 10470498 13828044 | 14478651 |! 
42 6918824 7229671 9556208 | 10464402 13831887 | 14474243 |! 
43 6910927 7227661 9561774 | 10458310 13835734 | 14469839 
44 | $913029 | 7225651 9567344 | 10452221 13839584 | 14465439 |! 
4516915131 | 7223640 9572917 | 10446136 13843437 | 14461043 |! 
46 | 6917232 | 7221628 9578494 | 10440055 | \ 13847294 | 14456651 |! 
47 | $919332 | 7219615 9584073 | 19433977 13851154 | 14452262 || 
48 | $921432 | 7217602. 2589655 | 10427904 13855017 | 14447879 |! 
49 | 6923531 | 7215588 9595241 | 10421833 13858883 | 14443497 |* 
5o | 6925630 | 7213574 9600829 | 10415767 13862753 | 14439129 | 
51 | 6927728 | 7211559 9606421 | 10409704 4 13866626 | 14434745 
52 | 6929825 | 7209544 9612016 | 10493645 13870503 | 14439379 
53 | 6931922 | 7207528 9617614 | 10397589 | 13874383 | 14426013 
54 | 6934018 | 7205511. | 9623215 | 10391537 13878266 14421652 
55 | $936114 | 7203494 9628319 | 10385489 13882153 | 14417295 | \ 
55 | 6938209 | 7201476 9634427 | 10379445 13886042 | 1441294! 
57 | $940304 | 7199457 9640037 | 10373404 13889936 | 1449359! | 
58 | 6942398 | 7197438 9645651 | 10367367 | 13893832 [4404246 | 
59 | 6944491 | 7195418 9651268 | 10361333 13897732 | 1439994 |, 
60 | 6946584 | 7193398_ | 9656888 | 10355303 13901636 | 1439556) 
N. Co-Srne. N. Sine. | N. N. Co-Tanz. N. "N. Tangent. N. Co-Secant. N. Seca. , 
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Artificial Sines; Tangents and Secants. 89 
— — — — — — — a 
| 43 DEGREES. : A : 
M | L. Sine. T. Ce-Sme, 8g L. Tangent, L. Co-Tang. L. Secant. | L.Co-Secane. | -. 
a 9.833733  9.8641275 9.9696559 _10.0303441 10.1358725 | 10.1662167 Cy 
1 | 9-8339188 | 9.8640096 9.9699991 | 10.0300909 10.1359904 | 10.1560812 | 59 | 
2 | 98340541 | 9.8638917 | | 9.9701624 | 10.0258376 10.136108z | 10.1659459 | 58 
319.8341894 9.8637737 9-9794157 | 10.0295843 10,1362263 | 10.1658106 | 57 
4 | 983383246 | 9.8636557 9.9706689 | 10,029331f 19,1363443 | 10.1656754 | 56 
5 | 9 8344597 [9.863 5376 9-3709221 | 10.0290779 10.1364624 | 10.1655403 | 55 
6 | 98345943 | 9.6634194 | | 9.9701754 | 10.0288246 | | 10.1365806 | 10.1654052 | 54 
7 | 9.8347297 | 9.3633011 9.9714286 | 10,0285714 10.1366989 | 10.1652703 32 
919.8348646 | 9.8631828 9.9716818 J 10.02831832 10.1368172 | 10,1651354 | 52 
919.8349994 | 9.8630644 9:9719350 | 10,0280650 10,1369356 | 10,1650006 | 51 
to | 9.8351341 | 9.3629460 9.9721882 | 100278114 10. 1370540 | 10.1648659 | 50 
it | 98352658 | 9.8628274 9.9724413 | 10.0275587 | 4 10.1371726 | 101647312 
2 | 9:8354033 | 96627088 | | 99726945 | 10,0273055 | | 10.1372912 | 10.1645967 | 48 
13 | 98355378 | 9.3625902 9.9729477 | 10.0270523 10.1374998 | 10.1644622 | 47 
149.8355722 93624714 9.972008 | 10,0267992 19,1375236 | 10,1643278 | 46 
159.8358067 9.8623526 9.97 34539 | 10,0265461 19.1376474 | 10.1641934 | 45 
16 | 9.8359408 | 9.8622338 9.9737071 | 10.0262929 10.1377662 | 10.1640592 | 44 
17 | 9.8360750 98621148 9.9739602 | 10.0260398 10.1378852 | 10.1639250 | 43 
1$ | 9.8362091 } 9.8619958 | | 9.9742133 | 10.0257867 10.1380042 | 10.1637909 | 42 
19 | 9.8363431 | 9.8618767 9-9744664 | 10.0255336 10.1381233 | 10.1636569 | 41 
109.3364771 9.8617576 9.9747195 | 10,0252805 10,1382424 | 10.1685229 | 40 
21198366109 | 9.8616383 9.9749726 | 10.0250274 10.1383617 | 10.1633$91 | 39 
22 | 9.8367447 | 9.8615190 9.9752257 | 10.0247743 10. 1384810 | 10.1632553 | 38 
319.8368784 9.8613997 9-9754787 | 10.0245213 10,1386003 | 10,1631216 | 37 
24 | 98370121 | 9.8612803 9.97 37315 10,0242682 10.1387197 | 10.1629879 | 36 
25 | 9.8371456 | 9.8611608 9.9759849 100.0240151 10.1338392 | 10-1628544 | 35 
26 | 9.8372791 | 9.8610412 9.9762379 | 10.0237621 10. 1389588 | 10,1627209 | 34 
27 | 9.8374125 | 9.8609215 9.9764909 | 10,0235091 10.1390785 | 10.1625875 | 33 
213 | 9.8375458 | 9.8608018 9.9767440 | 10.0232560 10.1391982 | 10.1624542 | 32 
29 | 9.8376790 | 9.860682 1 9.9769970 | 10,0230030 10.1393179 | 10.1623210 | 31 
39 | 98378122 | 9.8605622 9.9772500 | 10.0227500 10.1394373 | 10.1621878 | 30 
31 | 98379453 | 9.8604423 9-9773030 | 10.022497 19.1395577 | 10.1620547 | 29 
319.8280783 | 9.8603223 9.9777560 | 10.0222440 10.1396777 | 10.1619217 | 28 
33 | 9.38382112 | 9.8602022 9.9780 | 10.0219910 10.1397978 | 1c.1617888$ | 27 
34 | 9.8383441 | 9.8600821 9.9782620 | 10.0217380 10.1399179 | 10.1616559 | 26 
33 | 93384769 | 9.8599619 9.9785149 | 10.0214851 10.1400381 | 10.1615231 | 25 
36 | 98386096 | 9.8598416 9.9737679 10.0212331 10,1401584 10.1613904 | 24 
3798387422 | 9.8597213 9.9799209 þ 10.0209791 10.1402787. | 10.161257$ J 23 
38 | 9.8388747 | 9.8596009 9.9792733 | 10.0207262 10,1493991 | 10,1611253 | 22 
399.8390072 | 9.8594304 9.9795268 | 10.0204732 10.1495196 | 10.1609928 | 21 
409.8391396 | 9.8593599 9.9797797 | 10.0202203 10.140640 110. 1608604 | 20 
469.8392719 | 9.8592393 9.9800326 | 10,0199674 10.1407607 | 10.1607281 | 19 
a2 | 98394041 | 9.3591186 9.9802856 | 10.0197144 10,1408814 | 10.1605959 | 18 
43 | 9.8395363 | 9.8589978 9.9905385 | 10.0194615 10. 1410022 | 10.1604637 | 17 
449.8396684 | 9.8588770 9.9907914 | 10,0192086 10,1411230 | 10,1603316 | 16 
45 | 9.839$004 | 9.8587561 9.9810443 | 10.0189557 10. 1412439 | 10.1601996 | 15 
46 | 9.3399323 | 9.85386351 9.9812972 | 10.0187028 19.1413649 | 10.1600677 | 14 
47 | 9.8400642 | 9.8585141 9.9815501 | 10.0184499 10.1414859 | 10.1599358$ | 13 
45 | 9.8401959 | 9.8583929 9.9818030 | 10.01$1970 10.1416071 10. 159804112 
439.8403276 | 9.8532718 9.9320559 | 10,0179441 10.1417282 | 10.1596724 | 11 
509.8404593 | 9.8531505 9.9823087 | 10,0176913 10.1418495 | 10.1595407 | 10 
519.840 5908 | 9.85380292 9.9825616 | 10.0174384 10.1419708 | 10.1594092 | 9 
J2 | 9.8407223 | 9.357907$ 9.9328145 | 10.0171855 10.1420922 | 10.1592777 | 8 
J3 | 9.8408537 | 9.8577863 9.9830673 | 10,0169327 122.1432137 | 10.1591463 | 7 
4 9.84098 50 9.8576648 9.9833202 10. 0166798 10. 1423352 [10.159150 6 
519.8411162 9.875432 9.9835730 [10.016427 10. 1424568 | 19.1588833 | 5 
36 | 9.3412474 | 9.8574215 9.9938259-] 10.181741 10.1423783 | 10.1587526 | 4 
37 | 98413785 | 9.8572998 9.9840787 | 10.0159213 10,1427002 | 10. 15862151 3 
33 | 9.84t5095 | 9.8571779 9.9843315 | 10.c156685 10.1423221 | 10.1584905 | 2 
15 9.8416404 | 9.8570 561 9.9845844 | 10.01 54156 190.1429439 | 10.1583596 | 1 
3 93417713. 9.8579341. _9.9848372. 10.0151628 10. 1420659 | 10.1582287 | © 
L. Co-Sine L. Sine. L. Co-Tang. | L. Tangent. L. Co-Secane. L. Seca. N 
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6 9 90 4 T4121 1 1 Natural and 
1 3 3 4 v 1E. C K 1. 1. 8 
» | My Nint. IN. Co-Sine, | N. Tangent N. Co- Tang. N. Fecant. N. Co-Secant, 
O 6946584 719 349% 9656888 (10333303 14901636 | 14395365 7 
1 | 6948567" 7191477 g,02511 | 10349277 13993343 | 14391231] 5 
2 | 6950767 | 710933) 9663137 | 10343254 13999433 | 14386900 | yi 
3 | 6952354 | 7187333 9674767 | 10437235 14913366 | 14392374 | 51 
4 | £954949 | 7135310 9679400 | 10441220 13917283 | 14378251 | 5{ 
5 | 6957039 | 7133 287 9685035 | 10325208 14921203 | 14373932 | | 
6 | 6959128 | 7181263 9690674 | 10319199 14925127 14369616 | 
7 | 6961217 7179248 9696316 | 10313195 13929054 | 14365305 | 5j 
8 | 0953305 | 7177213 9701962 | 10397194 13932985 | 14369997 | y 
9 | 6965392 | 71751657 9797619 | 16401196 14946918 | 14356693 | 5; 
10 | 6967479 71731091 9713262 10295205 14949836 14352393157 
in | 6969565 | 7171134 s | 9718917 | 10239212 14944796 | 14348997 | y 
i2 | 6971651 | 7169106 9744575 | 10284226 13946740 | 14343805 | þ 
14 | 69737 36 7167078 9730246 | 10277243 13952684 | 14339516 | y 
14 | 6975921 | 7165049 9735901 | 10271263 13956639 | 14335231 | { 
is | 6977905 | 7163019 9741569 | 10265237 13960393 | 14339950 | 4 
16 | 6979936 7160989 9747240 | 10259315 13964551 | 14326672 | v 
17 | 69%2071 | 7158958 9732914 | 10253346 13968512 | 14322399 | 
18 | 6984153 | 71536927 9759591 10247391 143972477 14313129 4, 
19 | 698-234 | 715495 9764272 | 10241419 14976445 | 14313863 | 
20 | 6983315 | 71 32864 9769956 | 10245461 14980416 | 14309600 | 4 
21 | 6990396 | 7150830 9775643 | 19229596 13984391 | 14303342 | j 
22 | 6992476 | 7148795 9731333 | 19223453 13988369 | 14301087 | j 
24 | 6994555 | 7146763 9787027 | 10217606 13992351 | 14296336 | x 
24 ]_©996633 | 7144727. 9792724 |_ 102119064 13996336 | 14292588 | 
25 | 6998711 | 7142691 9798424 | 19205723 14000325 | 14288344 | z 
26 | 70007B9 | 7149655 9904127 | 10199786 14604317 | 14284104 | y 
27 | 7002866 | 7148618 9409833 | 109193833 14008313 | 14279868 | j 
2% | 7004942 | 7136581 9815543 | 10187923 14912312 | 14275636 | Þ 
29 | 7071454. 9821256 | 10181997 14016315 | 14271407 | j 
40 7009093 713253, 292797 10176074 14020421 14267132 0 
31 | 7011167 | 71394%6 9342692 | 10170155 14924330 | 18262961 | 1 
42 | 7014241 | 7129426 9338415 | 10164239 14928343 | 14235743 | 
33 | 7915314 7127395 99844141 10153325 14042360 14254929 | 
34 | 70173%7 | 7124344 9349971 0132017 14036380 | 14250319 |# 
35 | 7919459 7112302 5835501 10146512 14040403 14246112 1 
46 | 7021530 | 717 20260 9561 439 10140610 14044430 | 14241909 | % 
37 i| 7923601 | 7! 18217 : 9867079 10144712 14046460 | 14237710 |} 
38 | 7025671 | 7116174 9872821 10128817 14952494 | 14233514 | 3 
39 ; 7027741 71 14130 9878577 10122925 14056542 142294323 ; 
40 7029810 | 71 12086 | 9384316 101170437 14060573 14225134} 7 
41 7041879 7110041 98950069 10111151 14964617 14220950 | 1h 
42 | 7033947 | 7107995 9895325 | 10105273, 14068665 | 13216769 | 
43 | 7036014 | 7195948 99015%4 | 10099394 14072717 | 14212592 | 
44 | 7038081 | 7103901 9907346 | 10093520 14076772 | 14208415 I 
45 7049147 71018354 79714112 10067649 14080631 14204240 [) 
46 | 7042213 7099306 9914381 | 106081991 14084393 | 14200082 | | 
47 | 7044273 | 7097757 9924654 | 10075918 14084938 | 14195919 l 
43. 7046342 | 7095707 9940429 , 10070038 14093028 ö 14191761 1 
49 | 70443406 7093657 9936208 | 10064201 14097100 14187605 |" 
50 7050479 7591707 9941991 1060958447 14101177 14183454 [ 
51 | 7952532 | 7989556 9947777 | 10052497 14105256 | 141793 |! 
$2 | 7054594 | 7 187504 9953566 10046651 14109340 14175161 | 
53 | 7036655 | 7985451 9959354 | 10049507 14113427 | 14171020 || 
54 | 7033716 | 7033393 9965154 | 10034968 14117517 | 14166863 || 
55 | 7060776 | 7981345 9979954 | 10029131 14121611 | 14162749 | | 
$6 | 7062835 | 7079291 9976756 100234298 14125709 | I41 58619 ' 
57 | 7064394 | 7077236 9982562, | 1001 7469 14129810 | 14154493 | 
$8 | 7006953 | 7075180 99883471 | 10011642 14133915 | 1415037” i 
59 70% | 7073124 9994184 | 106005319 14133024 | 1414625! | 
Go 707108 7071068 [0000000 | 106000000 14142136 | 14142196 ; 
. Co-Sin'.| N. Sine. V. Co-Iang. | N. Tanyent, ö Z N. Co-Secant. ants N. "NN. Secant. i 
3 as DK 


— ä —_ — — — 
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Atiſt tal Sines, Jangents, and Secants, 9 
DD ILT. II. 1 
— ＋ Sine, L. Co- ine, | 11 ngent. | J. Co-Tang. | L,Sccant, | L.Co-Sccant, | bgy 
3 | 9.4517713 9-3569341_ 7.284672 10.151725 1. 4430752 10.1332267 | Go 
: . 8419! 119.8566121 9.765090 | 10.0149100 10.1431379 9.560977 | 39 
6 9.342042 9.3 366900 9.9954428 10,0146572 19.143100 |] 10.1 579672 535 
4 9. 14114 9.3565675 9.98533936.] 10.0144044 10,1434322 | 10.45783%6 | 57 
d 95. 542299 9.856445) 99050464 10.014510 10.1411545⁰ | 10.1579061 | 56 
2 9.84 24244 | 9:35032.38 9.986 1: 10.01 38988 10.1436768 | 10.4575756 | 55 
6 „68425746 | 9.3362005 7. 655 10.010470 190.4437992 | 10.1574452 | M4 
5 9.4426 N 92560784 9.980605 190.0143942 19.144921 19.1573149 | 33 
7 9.84251 54 99.855951 9.986839 10,01 41464 15 1440441 10,1571846 32 
4 9.44294 36 99.355141 9.987111 3 | 10.0128877 190.1441666 | 10.1570544 | I | 
3 94.444-757 | 93537105 9.9874651 | 10.0126349 10,144259g4 |] 10.15369243 | 5” 
7 9.3442937 9.455 3878 9.9976179 19.611321 190.1444112 10.1367943 49 
Tl 9.4444456 | 9-$334659 99878706 | 100121294 10.14433450 | 16.1360644 | 4" 
6 4.4144655 | 93553421 9.9441234 119.6118777 10.1446579 | 10.1565345 | 47 
I 1.41153953 | 9.845332192 9.9983761 | Iq@v1102349 10.1447808 | 10.1564047 | 46 
1 9.3447230 | 9:-8350960 9.986249 | 10.01137110 10,1449939 | 1915362730 | 45 
* 9461471 9.854970 0. 9B84816 | 100111108 190.1450270 | 19.15614573 | 44 
7 9.1170 412 | 9-3344499 9.9%91344 | 10.0108656 19,1451301 49.156056 43 
2 | 4.441147 9.547266 9.949437 1 10,0106129 19.14 52734 | 10.1533863 42 
5 9.442432 | 9-5346933 9.9896399 | 16.01036-1 161453967 | 16.155756% | 41 
0 | 4 7259.554479 9. 9897.16.04 1455201 19.1536275 | 4” 
L | 1 1445013 | 9.6544 9.9901453 | 19.9093347 19,1436436 | 10-1534982 | 39 
T |: A 4446 110 49.542129 94.9903981 | 16,0096019 19.145777 | 10.15536960 4% 
6 | | 9.4447591 | 9.3341093 9.990650 6 | 19,099349l 10.145890u7 | 160.1552399 | 37 
4 „546691 9.65328 5% 9.9999043 | 19.0090965 10.1460144 | 19-1351109 | i 
1 9.4450191 9.8536619 9.59114 10.0, 19.146146 110.5491195 
| 99 9451479 | 98537391 9.9914089 | 10.0085911 10,1462619 | 10.1548530 | 34 
j 7. 64127181 9.8536142 9.9916616 | 10,0083384 101463458 10.154724% | 33 
5 9454043 9.85449 9. 9919143 10.000657 160.1471098 1.454577 42 
7 9.345533% 9.854362 9.9921670 | 10,0078130 10,1466338 | 10.1544668 | 41 
. 9.645661 | 9.8532421 9.9924197 | 16.007 5803 1.146779 10.154362 [10 
b 9.3457903 | 9.811179 9.9926724 | 10.0073276 10,1448321 | 9.154207 | 29 
} 9.5459183 | 9.3529936 9.9929251 | 10,0070749 10,1470064 | 19.1540B12 20) 
} 9.3460471 | 9.3325093 9.991773. 68222 t0,1471307 | 19.153951% | 27 
4.4441754 | 98527449 9-9944395 | 19.0065695 19,1472531 | 10.1538246 | 26 
| 13463036 | 93326204 997780631 | 10,006316Y 19,1473796 | 10-1536944 | 2 
ö 9.3464318 9.432499 9 9939339 190.0060641 10,1475041 | 161535682 | 24 
5. 9473199 9.612715 9.9941496 | 10.605B114 10,1476287 |] 10.1534401 | 23 
9.44"6879 | 93522466 9.9944413 | 10,0955587 10,1477534 | 19.1534121 | 22 
94464158 | 9.3521213 9.9946940 | 10,0033060 140.1478762 | 10.1531842 | 20 
9.34469436 | 93519970 9.99494656 | 10.0030534 160.1480040 | 10.153$0564 | 20 
94479714 9.45149721 7.995199 10, 0048007 109.1461279 190.1529160 | 19 
9.4471991 | 98517471 | | 9:9954520 | 10.0045gBo | | 10.1482529 | 19.1 52B0og | IN 
9.447 4267 9.3516220 9.9937047 | 1.004295 f'o.1 453780 1152671117 
9.8474343 | 9:85 14969 9.99539373 | 100949427 101485031 | 10.1525457 | 16 
93475817 | 9.3513717 9.9962109 | 10,.0037900 10.14862873 | 1,1524167 15 
9.4177091 | 9.8512465 9.9964627 [19.906517 19.487335 | 10.1522909 | 14 
9.4478365 | 9.851121 9.9967r$54 | 19.0932846 ro,t4874g | 10.1521635 | 13 
9.3479637 | 33399937 9.9969680 10.900320 16,14909043 | 109.1520363 | 12 
5.489909 | 9.85c3702 9.9972207 | 10.0027794 190.1491298 | 106.1519091 | I 
78462180 | 9.8597446 9.99747 34 | 10.9025266 19,14925354 | 9.578201 
9.4443450 | 9.8506190 9.9977260 | 10,002274© (19.1493810 | 19.1516550 9 
9.8, 134720 9.8504943 9.997977 19.092021 10.149507 10.151718 8 
7. 5483999 9.659475 9.9982314 | 1010017636 1o,1496425 100514011 7 
1.247257 | 9:3502417 | | 9:9954840 | 10.001 5160 10.1497 383 | 10.1512743 | & 
5 — 9.350117 9.9987367 | 10.0012633 194966431 101511476 | $5 
9 4489791 | 9:3499897 9.9939893 | 19.0010107 10,1 $00103 | 19.1510209 | 4 
9.3491057 | 98498637 9.9992420 | 19.0007 550 16,1501363 | 10.1 5089473 3 
4.492322 |- 93497375 2.9994947 | 10.0005054% 16,19402725 | 10.1507675 — 
7 94563 | 9.8496113 9.9997473 | 19.9002527 10. 0.4 903607 10,1506414 4 
2. 4 4945, n 9.4494850 10.00 20000 10.009060 11951 Jo 10. 1 597 1 * 
4 (ine | L. F. 1.004 1 im | L. TORO & * — 1 ySecant, | M 
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Natural and Artificial Sines, Tangents, and Szcani- 


HESE are continued toevery Degree and 

Minute of the Quadrant. 

1. And the firſt thing to be done is to 
know how to take out the Sine, Tan- 

gent or Secant, whether Natural or Logarithmical, 
of any Degrees, or Minutes. 

In order to which you will find, that the Natu- 
ral Numbers are always in the Left-hand Page, 
and the Artificial or Logarithmical on the Right- 
hand Pages: So that for every Degree and Minute 
of the Quadrant, you have before you, one right 
againſt the other, the Natural and Logarithmic 
Sines, Tangents and Secants, with their Comple- 
ments placed by them. 

2. If therefore the Number of the Degrees of 
any Ark or Angle given be under 455, you muſt 
look for ir at the Head of the Table; bur if it ex- 
cieed 45?, you will find it at the Bottom or Foot; 

and as in the former Caſe you find the Minutes 

under M increaſing downwards on the Left- hand 
of the Page; ſo in the latter, they begin at the 

Bottom of the Page on the Right-hand of it and 

increaſe upward. : 

Thus, if you look for 23 Degrees 13 Minutes, 
you will find in Page 48 of the Tables, and its Na- 
rural Sine will be 3942093, its Natural Tangent 
4289449, Sc. and in the Right-hand Page its Ar- 
tificial Sine will be 9.59 57268, and its Logarith- 
mical Tangent 9.63240 15, Sc. 

But if the Degrees given had been more than | 
45*, as ſuppoſe 61“. 25. then you turn till you 
come to thoſe Degrees at the Foot of the Table; 

. which you will find in Page 58, 59: and there 
ou will find (reckoning the 23' upwards in the 
ight- hand Column of Minutes over M) that the 

Natural Sine will be 8781222, and the Natural 
Tangent will be 18353999 ; the Logarithmick Sine 
will be 9.9435549, and the Logarithmick Tangent 

will be 10.2637397 ; and ſo for the Secants, &c. 

3. If you want the Natural or Artificial Sine, 
Tangent or Secant of any Ark greater than 909. 
as ſuppoſe of 123%. 11. you muſt firſt ſubſtract it 

from 180 if it be leſs than it, or from 360 when 


F 


3 


| tis greater than 180 and then ſeek in the Ii 
for the Sine, Tangent or Secant of the Re 
der. Thus 1237. 11'. ſubſtracted from 
leaves 56*. 49. whoſe Sine, or Tangent uf 
ſought in the Tables, as is ſhewn above. 

4. And when this is underſtood, the h 
Practice of finding the Degrees and Minuts 
{wering to any Sine, Tangent or Secant g 
will be eaſie. 

Thus ſuppoſe you would have the Degrees 
Minutes anſwering to 7027782, a Natural $ 
you muſt look amongſt the Natural Sines, e 
downward or upward, til you find the Nun 
given, and then on the Top or Bottom you 
have the Degrees; and the Minutes on the Rig 
Lefr-hand in the Colume marked M accordiꝶ 
and fo you will find the Degrees and Minutes 
ſwering to the Natural Sine 7027782, to be 
39. For tho it be not to be found there eri 
yet the neareſt to it is 7027741; whoſe It 
and Min. are 44. 39. and ſo you muſt alwiy 
when you can't find the Numbers exactly; vi 
will moſt rimes be the caſe. 

Thus the Arch to the Log. Sine 8.864% 
will be found to be 4*. 12', Sc. 

How theſe Tables are uſeful in all kinds 0 l 
gonometrical Calculations ; as in Navigation, 
alling, Aſtronomy, &c. all Treatiſes on tho't 
jects do acquaint us. 
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N. B. There hath very great Care been u 
in the Correction of theſe Tables and thoſe d 
Logarithms, and I believe very few Fault 
been committed; but whenever the Ca 
finds Reaſon to ſuſpect the Tables, it will be d 
caſie for him, by conſidering the Courſe and! 

ortion of the Encreale or Decreaſe of the * 
bes in the Tables, as they ſtand near that n. 
he judges faulty, either above or below t © 
out nearly what Figure is wrong, and how „ 
8 how little; as Experience will {0 

im. 
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| Sines, and their Logarithms, 
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A Table of Natural Verſcd 


I; 2, 3. f 
*＋ I N2 | N. 3 [ Lo [L. I. [EL. 2 | L. 3 N 
55.5000 1.523 pookogs, 9013. 205 9.0000000ſ5.1827137!6.78474067.1 358680] © 
—01[001.5740006.194001 3.857] 2.626422216,1970707 6,791 9482/7, 1416791] 1 
002] 1.626] 6.296] 14.01 1 [3.228482216, 21119386, 79909635. 14646360 2 
oog 1-679] 6.400] 14.165 3. 58066476. 22 50913 6.806 1860 15122193 
oo 1-733] 6.505] 14.320 r 8132185]7.1559542] 4 
011] 1.788] 6.610| 14-476| [4.0243620[6.2522361/6,8201944/7. 1606609] F 
016 — — 21 2. 44827246 2634286271147 46734225 
55. 5225001.899 8990006.8230014.791 4316618 266.2785 78 16.8339812 1699984 
oz 156% 6931 14-950] 4.43266. 29142596. 840909. 1746297 8 
.0z5] 2.0144 7.049] 15.109 + 53490706. 304 0586.847350 179236508 
043] 2-073] 7.150 15.269 4 626421906. 3166033685 42572 183818910 
ofz] 2:133] 7.2600 15.430 4 709207206. 3289234 6. 86091227. 188 37731 
062] 2.194 7.321] 15.592] 4284284366. 3410714 6.8675 167/7.1929118/12 
$05.07 0002.25 $,0007.4830015.755 4575 85430846. 35305166. 87407127. 1974228013 
84] 2.317] 7.5960 15.919 4.9186777|6. 36486896. 88057687. 20191 04ʃü. 
oe 2.380] 7.701] 16.083] 497860406. 3765275 6.887338. 206375001 5 
10% 2.444] 7.325] 16.2480 5034661406. 38803 176.8934434). 21081676 
az 2.50 2.94% 16.414 \5.087319216.3993855/6.8998058[7.2152358|17 
228 2.575 8.0560 16.581] 5-1369663|6.41059286.9061221 -2196326/18 
nt; $0.1 54/00 5002. 641 0008.173[0016.749] 5. 18392826. 42 165746.91239260.224007 109 
170 2.708] 8.291] 16.9185. 22848 106. 43258266.918618 37.228359 7 
187 2.776 8.410] 17.0885. 2708 5946. 443 360306. 92480047. 23269061 
205] 2.845] 8.530] 17.2580 5.311266 156.4540294 6.930937 20.237000 
2244 2.915] 8.651] 17.429 zee 93703 167.2412884 34 
244 — 8.772] 17.6010 [5.38684 30(6.474959216.9430837/7-245555 1/24 
540.2650003. 057 0008, 8940017. 774] 5. 4223002]6.485 23806. 9490938 249801325 
de In 287 3.129 9.077] 17.948, 6.45636696. 49539656. 95506277. 25402676 
nud zog 3-202] 9.141] 18.123 6. 48914746. 50543766. 96098867. 2582317 
nt g .332] 3.276 9.266| 18.299 $-5207359(6.515363 6.96687867. 262416428 
3500 3-351] 9-392] 18.475 f. 37121566. 52517806.97272727/.26658 05 
af +381 3.422. 9-51 18.652 5. 58066206. 53488256. 927853792227 270725830 
N 20.497,0003- . 504 oo 450 18.830 5. 609142606. 54447976. 5. 58430627. 274850831 
Nun 434] 3-581] 9-773] 19.009] [5.636719116.553972016.9900387/7.2789563|32 
461] 3.659 9.920 19.189 966546965 3528615. 99573347 283042533 
48 3.7380 10.032 19.369 5.689376 5 6.572650 97.00 139117. 28710953. 
518 3-818] 10.153] 19.550] 5. 71455466.58 18418 7.0699 200. 291157635 
3493.899124, 19232 [5-7390233|5.5909365/7.0125 9697-295 1869/36 
009.5 79,0003. 9810010 4260019.925 [5-762821 416.5999368/7.0182460/7.299197513 
611] 4.063] 10.559 20 099] [5.985 9850(6.6088450/7.0236600{7.303189713 
644] 4-146] 10.693 20,28 5.808 5468 6.61766 269.0291390 30716365 
6770 4-230] 10.828] 20.47 5.8305 3736.62639160,0345838/.31111944 
0 711 4315] 10.964] 20.657] 5.85 198 4806.63 503 370.0399946. 31709 
24% 440 11. 101 20.844] |5.8729154(6.643590717.045 3719/7-3189773/42 
009 7820004. 01.2 ſ-3933534(6.652064217.0507160/7.32287 97143 
819] 4.5760 11.377| 21.221] |5,913321716.6604558/9.05602761[7.3267 64614 
357] 4-664]. 11.516 21.411] 6.932841 26.668767 17.06 13068. 30632 
89600 4753] 11.6560 21.602 |5.9519314 670999617-066554 7.3344827146 
e935] 4-843] 11-797 21.793 |5.9706112(6.68515487.07176987.3383161147 
2975] ___4:934\ 1139 21.985 2988892282 2340/7.0769544[7.342132714 
E .0260012.082þ022.178 6,0068070,6.7012388/7.082 1082.345932 
1.058] 5.119] 12.225| 22.372 6.0243 5466.709170. 08723 160.3471595 
1101] F.213] 12.369 22.567, [6.04155 46,6.7176304[7.0923238f7.35 34828561 
r 1,145 $-307, 12.514 22.763 [6.0584206|6,7248199{7.0973885[7.3572 334152 
* 1.18 5.402] 12.6600 22.9606. 07496546. 7325400%. 1024228. 3609678563 
F 1.234] 5.498| 12.80 23.157] C. 09120086. 401921 . 107428 36468534 
ot. 79 0012.95 503.355 [6.1071384/6.7477774/7.112404417.3683888)5 5 
1.327] 6.6930 13-103] 23.55 612278896. 7552970. 1735 277.3720757 
1.3755 6.792] . 13.252 23.754 6.13816206.7627520 12227287. 375746 
1.42 5.891] 13.402 23.955 6 15326796.77014360. 12716529. 379402715 
1.473] $-991| 13-553 24157| 1681156(6,7774728 — 304315 
2 6.092, 13.705\ 24.350 6.18271376.78474061[7.1368680 7.38666830 
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35 
33 
32 
31 


259.996 


2 


27 


22 


14 


12 


2 89 


2 I 00000000 


599.9598736 
58 
157 
5609 
55 
54 


73 
52 
FI 
50 
49 
48 
47 
46 
45 
44. 
43 
42 
41 
4005 
39 
38 


37 
= 


34 


289.9959385 
269.9956834 
259.9955558 
2499954282 
2 239.9953 9953005 
9.995 1728 
215.9950450 
209.9949172 
199.9947894 
— 92924615 
179. 
167.9944057 
1 5. 9942777 

9.9941497 
1379. 9940216 

9.938936 


9 54544 
9.999 _ 

9 99949447 99183919 
9.9993 6799. 991710 
9. 9.9992414 9-991 9915810 
9.9991 148.9574528 
9.998988 29.951324 
9. 9886159. 9911951 
9. 9987348 9.99 10662 
9.998608 109.9909372 
9. 99934814 9 — 


L. 58 


9 99235369.9845725 
9.99222509.984.4417 
9.9920964 
9-9919677 


"+4 


09.9835248 


L. 87 | L. L. 36 


9.9765 212 
9.984.3108[9.9763881 
998417998: 972548 

9.98 404909. 9751216 
.983917919.97 59883 
9 9837869 


9.9836559 


2 975 5882 


925877205. 9754547 
9532624753212 
9. 98313129. 9751877 


þ. 98300009: 9750541 


9. 5063295 
9.9982278 99805701 
9. 99810099. 9904210 
9.979740%.9902917 
9. 99754709. 9901627 
9.9977201/9.9900335 


99067929. 2828686 19.9749205 


2 98273739. 9747 868 
9:992605919-9746531 
9.9524745/9 9745194 
9.982343119-9743856 
998221169. 9.9742519 


— 
9. 957733005 9899043 
9.99746 
9.997338919.9896456 
9.99721189.9895163 
9. 95 847.5 9893869 
29968774 


| 


9. 99657569. .9888689 
9.9964483/9-9887393 
9. 99632099. 9886097 
9.99619359.9884801 


54 9897750 


5.98 155366.973 5822 
998927759.98142199.9234482 
9. 9.568302 9 .98912809.9812901 9733141 
9. 99670299. 988998519.9811583[9.9731800 


9.9808946'9.9729117, |9 
9.980762719.9727774 
9.9806308'g. 9726431 


9.9820801 9.9741 180 
9.981948519.9739841 
9.9818169(9.9738502 
9.981685319.9737162 


9. 9.9766544 ie 


9.9758550 
9.9757216 


| 


— — 


10000000 — 88475 9651. 005 596 
9997.091/9822.567 9548.098475 94737 
9994.182098 19.659 9645. 19170 
9991.273816. 509642. 284467 
9988.364008 13.842 
998 5.45098 10.934 
9982.547808. 025 


- —— — — — 


539.3379465 
636.470/9462, 


| 


98 1026559.97 30458 


9.9960660'g. 9883503 


9.99581109 
9. 9879610 
9.987831 
9.98770 13 


9. 98045889. 9725088 
9.98822069.98036689.9723745 
988090809. 
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29 | 9.8939150 | 9.8843828 9.874678 | 9.3647965 | | 1832.764 | 7662.718|7493.384 | 7324.81, 
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619.8902812 | 9.38806833|9.8709112 9.86096 10 7767.4987597.720 745.672 7200-4 | 
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YE K. | N. 18 N. 19 


— 358.1857 
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102 Sine s, and their Logarithms. 
Dunes and their Logarithms, | Deg. 73. 72. 71 
M I. 73 TL. 88 nn 7a | N. 7ir 8 N 
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4219. 9.85693929. 9.846723719. 8363289%%.82 7742 193.3347026. 27006860. 026 8e. 
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210.85 337909. 843 107 109. 3724540 5219891 134.7546967. 9846802. 1345637260 
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139.85 202029.84172339.83123599.8205533 112.4676945. 8 1767080. 0966615. 3500 
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8.81751088; 85766568.8959825 
8. 81819845. 85831918.8966066\8.9332141 54 


0858.639 
859 815 


860.999] 
862.181 


863-363 
1 864.545 i 


930224049 


8.9320 19452 
8932616873 


8. 81888088. 858971518. 897229918. 9338106055 
8. 8195652 8.8 5962408.89785 328. 93440 ,n 5 
8 82024848 860275418. 89847558. 9350027157 
8.82093 178.8609268]8.89909788.935598 305 


8.821 61398. 8615773]8.89971928.9361930[5 


8.8222961 8. 3.862227: 15. 8.9c034068, 236787 © 


a 2 tb 


Sines, and their Lag arit huis. 


104 
Sines, and their Logarirhms. _ 4 Deg. 69, 657 
Al L. 69 L. 68 L. 67 L. 66 N. 4 N. 85 b 
— - — — — — 
| 9.8182126 | y9.$8072860 9.7961533 9.7848 090 6579-793] 6416.321 6253-934 
9.9180321 9.801022 9.939659 9.7846181 | | 6377.066| 6413.605 |6251.237 0 9555 
9.878516 9.80691839.7957786 9.784427 1 | | 6574-333] 6419.890|6248.540|608,,, [36 
98176711 | 9.8067343 [9.9955911 [9-784236r | |6571.600| 6408-175 [6245.84 |603, 88 | 5, 
q 9-8174905 | 9-38065503 [9.7954037 |9-7840450| |6568.867 | 6405.460 |6243.148|6081, 86 
9.817098 9.806366 2 9.7931161 9.7828 5396566. 135 6402. 746 | 6240.452 6% 895 
9.8171291 9.8061821 9.790283 9.7836627 6563-403} 22 4 97 
9.8169483 9.803997 9.7948 408 | 9.783471 4 656.671 6397.318623 5.062 60% 37 
9.867675 [9.838137 \9.9946531 [9-7832801 655790 6394-605 6232.36 6% 87 
8 6391.89 | 6229.6 Pe! 
9.8 165865 | 9.8056294 [9.7944652 9.783088) 6555. 209 6391.892 | 6229-673 C0694 85 
9.8 164056 9.854451 9.79 42774 9-7828973| |6552-478| 6389.179 6226.97 |6065,y 8 
9.3162246 | 9.8052606 9. 7940895 9.78 270586549. 7476386. 467 6224.285600 — 
9.8160435 9.305762 9.799015 9.7825 143 | 6547-0171 6383.755 16221.592 | — 
0 God aides k 1 * TOs. MY OM 7 
9.8158624 | 9.8048916 [9.7937135 |9.7823226| [65 44.287 {63$1.043 [6218.399 
9.8156812 | 9.8047070|9.7935254 |9.7821309 | [6541.558] 6378.331 [6216206 
9.8155000 | 9.8045224|9.7933372 | 97819392 | [0533.829 |6375.620 [6213.514 | 6052, 
9.8153187 9.843377 9.7931491 [97817474] [6536-100 | 6372.909 6210.822609 
98151373 [9.841529 9.79 29608 9.78 15555 [6533-371] 6370-198 6208. 13060 
9.814956 9.803968 119.7927725 | 9.781 3636] [6530.643 | 6367.483 [6205.438 F 
9.8147745 | 98037832 9.792841 [9.7811716||6527.915| 6364.778 620 2.747 | 6041, $| 8 
9.81 45930 93035983 9.793956 9,7809796 |6525.178] 6362.068 [6200056 | 60391 88 
9.8144114 98034133 9.7922071 |9-7807874 | |6522.460 6359-359 6197.365065 g 
9.8142298 | 9.8032253|9.7920187 |9.7805953| [6519.733| 5356-549 [6194-675 | 6033, 8 
9.814048 452%; v.7918299 |9.7804030] [6517.096|6353.949 6191.985 |60314 1 
9.8138664 | 9.8028580[9,7916413 [9.7802108| [6514.279| 6351.232 |6189.296 's 
— — — ̃ — eg 3 ( 
9.8136346 | 9.8026727 |9.7914525 | 9.y9800184| [6511-553| 6348.524 |6186.607 60% i 8 
9.8135027 | 9-8024875 ,9.7912637 |9.7798260| |6509-027| 6345.816 |6183.918 | 58 
319.8133208 [9.802302 1 9.791 0748 9.796335 [6506 101 6343. 108 |6181.229 |6010, 's 
9.8131339 | 9.8021167 9.7908859 9.779440 6503376 6340.401 6178.54 [6017, 5 
9.38129568 9.8019313 |[9.7906969 | 9.7792484 | |6500 651 6337-698 [6175.853 |6015, 
4 9:3127748 | 9.8017458 | 9,7905079 9.779058 |6497.925 | 6334-988 |6173.166 8 
— — — — — — — — — — ( 
9.8125926 | 9.8015602 [9.7903188 | 9.7788630]| | 6495-201 |6332.282, 6170.479 9 
9-3124104 | 9-8013746|9.7901297 | 9.7786703| |6492-477| 6329.576| 6167.792 |6007, 59 
9.8122282 | 9.8011889 | 9.7899404 97784774 | | 6489-753 6326.870| 6165.105 [6004.5 ; 
98120459 9.80 10031 9.7897512[9.7782845 6487. 029 6324.1651 6166419 [6001.8 4 9 
9.8118635 | 9.8008173 9.7895618 [9.7780915| | 6484.306} 6321.459| 6159 7331599917 3l 9 
9:8116811 | 9.8006315|9.7893725 | 9-7778985]| | 6481.583| 6318.754| 6157-047 5996. 4| 9 
———_—_—— — — — — ( 
9.8114986 | 9.804455 |9.7891830 |9.7777054| [6478.860| 6316.49 6154-362 5530 * 
9.8 113161 | 9.8002596 | 9.7889935 9. 7775123 6476.138623 13.345615 1.677 [5991.17 og 
9.8111335 1.8000735 | 9.7838039 | 9.7773191 | [6473-416] 6310,641 | 61 48.992 |5988.514 6 
9.8109509 [9.7998875 9.7886143 9.771258 6470.694 | 6307.98 6146.30 5985.50 99 9 
9.81c7682 | 9.7997013|[9.7384245 | 9.7769325 | [6467.973| 6305.235 | 6143.624 | 5993.19! 9 
9.8105854 | 97995151 |9.7882348 |9.7767391| |6475.252| 6302.532 | 6140.940 | 5950.58 9 
n 5 — Hance "ans 1 
9.8 104026 9. 79932889 7880450 [9.7765456 6462.31 6299.830|6138.257 5977-43 2 : 
9.8102197 | 9.7991425 | 9.7878551 |9.7763521| 6459.8 10 6297.128| 6135.574| 5975-13 — 
9.8100368 9.798956 109.7876652 9. 7761585 6457090 6294.426| 6132.891 $9723 $3 
9-8098538 | 9.7987697 |9.7874752 9.775649 644.370 6291.724 | 6130.209 5969.0 IE 
9.8096708 | 9.7985831 | 9.9872851 |9.7757712| | 6451.650! 6289.023 612.527 $967.20 vol £ 
9.809487 | 9.7983966 | 9.7870950 |9.7755775| 6448.93 6286.322|6124.845| 5954-1 WG < 
98093045 92285292 3 2277277536 3 —— * ver 10 
80 . O K ; 0 910161 482 nc. — 
58689380 32878285 065243 4 Peer — 6118801 5956.50 8849 0s 
| 905 ( 
9.8087547 | 9-7976493[9.7863340 9.748018 | 6438.055 |6275.520|6114.120 ft a 
98085713 | 9.7974629|9.7861435 |9.7746077| |6435.337|6272.820|6111.440 5530 1| « 
9.808 3879 | 9.7972760[9.9859531 9.744136 | 6432.620; 6270.122|610$.760| 594%) 2] « 
— — — . twè——I—ꝛ-ͥ ———-A:H Ro ( 
9:8082044 | 9.7970890 | 9.7857625 |9.7742194] |6429.903,6267.423 |6106.081 | 594591 BR. | 
9. 8080208 | 9.7969020|9.7855720 |9.7940252] | 6427.186 6264.725 | 6103.402 45 600 70 
9.807837 2 9.7967149 9. 7853813 [9.7738308| |6424.469 6262.027 6100.723| 594 ago lv 
98076536 | 9.7965278|9.7851909 [9.7736365]| |6421.753|6259.329| 6098.45 — 4 
98074698 9.796340 59. 7849998 9 77 24%½ 6419-037 6256.631 2227382724 | 
28222882 4222.222428 58 
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5857 3650967 
855. 558 969. 14411045. 471 1124 525 


A TABLE of Natural Verſed 


$70.471 


871. .655 
160872. $72.846945-546 1021,004/1099.197 
874.035 
$75 225 
876 416 
$77.607 
$78799 
22879.992 
4 881. 185 
882.380 
883.575 


584.971 
885.967 


00887. 165 
858.359 
| $89.562 
870. 762 


891.962 
893.163 966 


896.771 


897 976 


899.181 


[900.387] 994. 


901.594 


902.801 


904.010 


905.219 
905.428 


907.639 
0908.85 850 


910,062 
911.275 


912.489 
913-703 
914.918 
0916 12, 134 


917.351 
918.568 


919.786] 994.2821071. z0 115 1.478 


921.805 
922.225 


0923.446 
924.667 


925.889 
927.112 
928.335 


4\ 229. .N9-550 
0930 785 


932.011 
933.238 
934-465 
935.693 
936.92 


868.098 
869284 941-846 


A Tabl le of Natural Veried 


940.614 


943.078 lf 018.4451096. 547 
944.312 019.72. 1097.872 


946.78111022.285|1100.52 
948.01711023.567|t101.851 
949.25411024.849|1 103.178 
950.49111026.1321104.59 
951-72911027.416|LIog. [105.836 
0952.968 1028.701 70 iſt 107.166 
954-208[1029.986|1108.497 


957.9320033. 84 112.494 
959-175]1035-13 WE 828 


— ͤ ð—⅛.aũ4Z— — 


98 5. ps 1041.588|1120,50 


1942.882|t 121.846 


970. 394,046.76 661 125.566 


972.895.049.359. 128.549 
974.14711059.656|t129 892 


975. 4501105 1. 955 1131-235 
976.65 3.05 3.254132. 580 


979.162 1055 854 [ 135.270 
989.418|1057.156|1135.617 


984.190]1061.064|1140.661 
985.449] T O62. 36801142011 
986.708 0r 06 3.6741 143.361 


987.969.064. 9791144712 
289.220 1086. 286146. os 


990.492 106. 5941147. 416] [8 


991.75411068.g902[1148.770 
993.01811070.211]1150 124 


995.54711072.831 2 2 55 
225.812 51211074.,142]L154-1I91 
0998.07911075.454[1155-547 

999.34601076. 7661 156.905 
0 ο.6 14408. o8 of 158.264 
100t. 88 3 1079.3 941 159.623 
1003. 152 080. 70g. 6o. 983 
1004 .422]1082.025/1162.344 


1005.694/1083.g41[1163.705 
1006.965/108%,6F8|1165.068 


1008. 237108 5. 996[1 166.431 


1012. o 


too. 511 _ 229511167794 
I010.785]1088.615|1169,159 


1089.93 51 170.524 


95757870 9717035 
8.9373817]8.9722729s. 
8.93797 568.97 2842 
8.938 568715.97 3411119. 
8.53916188.97397979. 
8.9397 5406. 97454769 
8.940346215-9751155]9.098 


L26 
9.009 81 9.0374005| © 


8.94093 
8.9415290 


8.9427101 
$.9432998 


8.9444783 
8.745067 

8.94565 52 
8.9462433 
8.9468305 


8.947417" 


8.9438895[3-9785135 


9790783|9.01228 
-9796431[9-0128315 


9773824 


97794809.0112032 
9.0117465] 


9.0106609ſ9.04264.58 


8.975682 9.009 -009027419.0410755 
+97 624979-009572119.0415944, 8 
:94211 958.9768 161]9.01011609,0421226 


9.04 36908 


8.9802071 
8. 9807711 
$.9813344 


0442127 


9.0133733P . 
9013915 
9. 01445629. 


8.98189 76 


8.9526818 


8. 9538471 


5573333 
8.957913 


8 560804 


8.95 151438. 9858281 

8. 99 200088 '9863883 | 
:9869473j9.0198494[3.05 14864 

8 95 32648'8.9855072 95 

8.98806 5909.020923 

.9886246[9.021460719.0530368 


8.9914112 


8 8.99 19676]9.024673519.0561286136 


9.020387 


9.022533 
. 9.023965519.0545840 
8.9908 5489.023603 


20149273 


1553277 
6 — 


6473375 
478 578 
0483770 
0488962 
:017696419.0494147 
9.018773 
9.019311 


0504512 
0509691 


5 20036 
0525202 


9 


5.447345 


9.182373 04993 3 2 


9.0219969ʃ9. 0535528 
.0540687 


.0505993 
9.02413879.05 50140 


9.025207 
9.025746. 
9.026275 


994943 


27 8 C. 888 027873 


9.0268084 
02734115. 


+997 5095 
8.998061 


rel 


00191639. 


028405 86 
028937855 
029469165 
030000 
0307310 


0597209 
060232 

607444 
9.06 12558 
9.06 17666 


.031061619.062277 4 
,0315916j9.0627876 
.03212199.0632977 


03265095 .0638073 


.03 37080 064 


8.9694210 
9699900 
9705630 
8711333 


9.003014. 


9.004 1109 
9.0046585 


.005 206115 


9.0024653(9- 


419.035293C 


9.00356269.03 5820256 06685875 
. o36 34745 5 
8878277 


9. 9362740 
0374005 


8921703 
D 


2 


03318005 — — 32 
— 73 


% 
* 


106 


| 5 7593 


1249. 9.7 662040 


99. 76184 


Sine g, and thei V Logarithme. 


——_—. 


Sines, and their Logatitums. 


Deg. 857 


IT 


_L. 65 | 


. 64 I. 63 CL. 62 


589.7728 58 39. 
579. 77366106. 
$619.77 2468 95 


249.2720795 


60 


4.75 748439. 7453925 7330636 
769148619.75728469.7451893[9.7328560 


760867819.74884269.736g81 
7606693 7486402.9.73637 


3519 9 9,760470719- 74847775 73616 
97652 760272119.748 9.7482352/9-7359621 $916.645'5758.00 
$39. 9.771884 9.760073 3 74803269. 735755 514635 9405755. 22735 
529.77 168935. 587469.7478 2999.735548 
515.7714942. 5960 57.747627 29.7353421 
599-77 1299119-75947699-74742449-7351353 
499.7711539 759277997 7472215/9-7349284 
489, 2099. 9.75907899-7 74701869.73 7347215 
4719-7707 133[9-758879719-74681569-7345145 
4619.7705180[9.7586806 
4519-7703225]9.75 8481 3. 74640949.7 3441003 
44.770127 10. 758282 119 74620639. 7338931 
4376993150. 75508279. -74600309.7336858 
142/9.76973599 757883 3/9-74* $7457997/9-7334785 


7466 1269.734074 


75768389. $745 596319-7333711 


2322331 


24 , | 
299. 


93993647 
6 768 16879. 75628 569.7441709. 


7679724 
355 $7 677762 
PRE 799 


e 871 
289. 766990 
MP 7657940 
26/4.766597419: 
2 $19.7664c97 


9.76738 35/9-755485$9:7433547]9-7 309852 


9.75 24775 742946 29.7 305686 


. 75428 28 9. 9242128609. 2297448 


77447745 7320252 

7318174 
75608 56543966 731609 
75588569 .74376289.73 14014 


7556854974357879.7311933 


75528509. 74315059. 730%69 


7548843 9. 74274199. 303603 
7746878747771 
75448389.74233319.7299433 


9.7660071%. 


149.7 6423309. 


763640568 
76344295 


7630474. 
76284966 
9.76265 1719.750c 
519: 7624537 


76205769. 
29. 761855 
119.761661:366 


9.76146301g9. 


765810319-7538814 9.7417193[9:7293175 
2119. 765613: 9-7536806 9.7415146.7291087 


Si 784627757 
10 9.76443 04.752474 


74028499. 72785460 

75227349. 740009 27276434 
76403 55,75 29721j9-739874519.7274360 
9. 5638384) 9.75187089.739669 9.7272267 


9.76225 5719-75025 769-7 


7540821'9.741 7419240[9.7295261 


7534798 9.74 130999. 7288999 
2.75 327899-7411050/9.728690g 
9:75397799. 7409001[9.7284820 
9.75287699.7496951/9.7232729 

526758 9.740490119.7280638 


2.7516693/9.7394638|9.7270172 
7 5146799-7 392 584/9-7268077 
7512663 573785205 7265981 
— 7383477262385 
55086309.7 3864169961787 | 
.750661419-738435919-7259629 
7509459419.738230115-725 7 590 
38024319-7255491 


N. 65. N. 64 N. 63. 
816.288 Jo 


60/9 9.773247 5197614636 97494494 9:7 37 2992 $932-634 5773-81: 5773-817 


$219-7730 $29: -761264719-74924729- 9.739949 5529777777181 
7610663 9.74994499 .7367878| $927.3205768.545 

$924-663 5765 910 

59220076 3.275 
$919. 35 15760. 64005603. 2205447. lac 
©0615 690, 900.6080444. AA. JN 


5898.116 
5895.463 
5892.81 
7890.159 
15887. 507 
5884. 856 
5882 205 


5879.55 
= A 
5 


5874-25 
5871.60 


— 


5853-968 
5850.42115692 


5845.128 


3805479 


5911.3850(57 52.7385 
5 908.7315750. 105 
5906.077747 472 
5903.4235744.839 
198.7595742.207 


5694-8 


5847-77415 689.639] 
5687.014'5 
5942.48215684.390/5 
5$39.837]5681,765(5 
5837.92 192 $679-142|5$22-499/5367:94 044 
519.808|5 364. 461 


5875477576775 
517 * Apo $654 


5831.9035673. 896,5 
5829.259567 1.274 
7826.61 55668. 652 
58239725666. 030 
3821.32 329 953.409 
5818. 687 5660.7 8b 
5816.045658. 167 
813.4035565 5.547 
— 5652.927 
5808.1 205650. 300 
5647-688 
5892,8385645.029 
5800. 1985642.451 
5797.5 585639833 
5794-91915 637.215 
— 5634-595 
$789-641|5631.981 


$739+575 


j723-7945 
$721,162 


718.533 536. 7 5405. 
F715.90415558. 1 7 05 


5713.276555 56.25 
$868.9565719.648/555 3.648 
5566.30 768.02 555 60435355 # 
5863.656705. 394% 548.438 3929 
5861.01115702.767|5545-833/5399.5h 
5858.363]57<0-143]5543-229\5 387.65 
OS 5-7 1515697: $155549.625'5 385.c94 
889 5 538.0225 382.514 


5692.264\5 


7613.74 
$61 1.060 
5608.4.46 
560.833 


5532-8165 377.354 


5F14.608 
5512,008|5 356.731 
5509.40915354-156 
5 506.8105 351.55 89 
5504.212349 00 
5501.61415 346.439] 
5499.0 165343. 
5496.41 8 341.251 
7493.821338 700 
5491.224|5336-13# 


797. 9967441. 5441 90¹ 
555.3845439.37 
592.773 5436.74 


3590-162.5434.196 
5587.555430 
594.9445 
5582.331 l 
1736.9445579.722 
57343135577. (1g 
5731.6825574.7045418.67 
572905165571. 8565476 oi 
$726.421 5569-2 288 5413.50 


542. 261 


5566.680'5 410, 93 
55654.073 5408.3; 


5400 jg 
5398 


535. 497379950 
539.2145374,77/ 


527.6125 372.196 
525.0105369. 510 


5359-30 


7488.628337 
5486.03 253500 
$483.43715328.4"9 
54808426325. 
5478.242323. 
9475.600825 


75005 56 59378185 7253391 
2.74985 309.7761 
24 9.7 3740639. 7249188 
74944 9419,7372002,9.7247087 


\ y 


5754-355 563 
$784.7275624-133/5457.57 
5779. 905 621.5185 465-279 $3194 
57764535618 903|5462.68715397 ; : 


5787,003 57 :36515473-059|5318. 4 
74915 4709.465]5315-$0! 


52.73:817:5 616428854 


312.991 


50.9! 
723 
53.8 


69.09! $405: 


411461 k of Natural Verſed 
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XN 25|_N 


hh 

71.890 
J:. 27 
77624 
75-993 
77.362 
78.731 
89. 02 
$1.473 
92.845 
84.218 
55.591 
$6.995 
85.34 
89.7 6 


7 


25. 29, JO. * 


A Tavle ot Natural Vericd 


30 


— — 


557403. Sn 


11255.214 
1256.625 
1258.037 
1259.450 
1260 863 
262.278 
1263693 
1265. 109 
266.525 
1267.942 
1269.360 
1270.779 


1341.20 
1342-656 
1344-113 
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1667. 570j1765.334/1865.607] [9.1965473 9.2220839/9. 2468269 9.2708202[34 
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1591. 18401 686. 9201 785. 189 r88 5.960 9. 2017204. 22709469. 25168429. 27552746 
$1 192-75 911688.53714786.84811887.661 9.202149 .227510619.252087 9.27592 38/4 
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1610. 127 706.3721805. 144/1906. 41 209. 20686020. 23 207389. 25651199. 28021675N 
1611.717099 806.8 11f 908. 12 19. 20728699. 23248729. 25691279.6 806657059 


0 161 2 1709.62 1808. $olr 909.8 0 . o 1 9.2 300 9.2 1 69 280 3 Of. 


3 — — 


1 — 2 — — — 
. —— 


„ 


110 


Fuer, ond their Logernbme, 


Sines, and heir Logarithms. 


Deg. 57, 18,75 


a L 


16019.6721725}9.6583555 
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h12399.276|2 504.6632 621.33 
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370866 
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-3913681[9.41133209 


ö 


3722500 
93725964 

9.3729418 
9.3732872 
9-37 36323 
9:3739773 


9.3746668 
93750113 
9-3753557 


37155919.392042 


9.392715519.412644 


9:3937245]9:413627 39-4 
9. 3949604p.4139546 
9.394396419.4142818 

9.3947 3109.414608 
9. 3950677]p 4149357 
9. 3954031 4152625 
9.3957384[9.4155891 


2728.26 
2730.257 
2732.25 


2738.252 
2740.252 


2744-254 
2746.256 


19.3756998 
2 phy 
9.3763 

2 3767316 


3779751 
| 3774186 
9 


3777618 


9.379334 
2 32242 


2750. 262 


2758.281 
2760. 285 
2762.295 
2764-302 
2766.310]| 9 
2768.319| 9 
277.0 3239 
27124339 


93788183 
9. 3801606 
9. 3805025 
9.380845 


9 3960735[9.4159155 
9.396408 us 
89.396743 39.416568 

9.397078 4168941 
9.3 9741259417295 
9-39774799-4175450 
9.39808129.4178715 
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9.39941 679.4191726 
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19.4119885 4314224 7 
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9.4900536,9,4198223 


9.400749 
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9.383233 5 
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4 


2774-349 


2778.372 
2780. 385 
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9.4027453 
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9.405066S 
40539789. 42 500 


940672059. 4262885 
9.4070 fo? 


9435057631 


9.42241509.4415855]39 
9.382592719.4030775]9-422739 1]9.441900940] 

4422161141 
4253132 


9.40049. 42147059. 439374132 
14204714. 439633 
9.40108 2.420795 89. 4400066 
40141579.421120105 440322635 
42144429 440638 5026 
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m9 


9+4447334149 
9.44504745⁰ 
9 4453614151) 
stein 

9.387311. 40738109. 42693 2519. 
[9.387650619-497711119-427254119.446302415 4 
'9.387589219.4080409/9.427575519.44661 57155 
9.388 32789. 40837089. 42789599. 44699 
9.428218 19.447242 
9.3 8900459. 40902989.4285 39119, 4475572 58 
9.389342 9.4093 725 — 447868 59 


9-3589680619.4096883'/9.429180819 4481808/6c 


442846243 
443161144 
44347 
4437 j 
444104847 
9.405728 7.4253224 244449248 
9. 33578475 40605949 425644 
9.3 8629429. 406 300 109.4259669 


44565752132 
445988855 


2452, £:994'2568.552 2686 463 
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- \Sines, and their Logarithins. 
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41 


45 
4419. 
9.548 3059.531755 
9.548033319.5314768]9.F145 311 
9.547760419.531197519 5142453 
9.547487 5.530918 319-1395 9419-4965953 
.5306388[9.513673319-4963023 


42 


4.0 
3919-547214 
9.545941 319-5 303593%.5133872% 
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5128 146 94954229 


38 
3719. 546668 
3619.5463947 


929800 
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35 
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33 
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31 
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29 
28 
2719.543929 
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20 
1 9 
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9.5428315 
9.5425568 
9.5422818 
9.5420068 
9.547316 
214554 


9.54612129.5295 20 
9.54584779.529 2402.5 1224154948360 
9.545 30029. 5286799 9.5 116679 
9.54502639.5283996 9.51138 10 
9.54475 24{9.5281195 9:F11093919.49 
9.5 444783 52783879. 5 008 9.4933 666 
[9-$2755819-510519519.4930724 
F2727749-5102321 34924646 
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19.51252809.4951295 


9.525590 


9.524746 


9.525 30949. 5082172 
9.5250277/9.5079288 


9.508505 3 


9.5076404. 


51481689.4974733 


9.471808 
9.496888 1 


4960093 
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9.4942486 
54232807 
9.4936607 
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9.4910095 
9.49071 44 
9.490491 
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395409786 
219.5 398027 
£119.5395267 
9.5392507 
9.5389744 
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9.505907 519 4883488 


9.52305 35 


9.5227710 
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FE | Sines, and their Logatritums. 2 Deg. 49 48,25 7 
M Ea | eee 
| Gola.5 $2925519:53648399.5 196566h9.502479 3! 3572-124 3439-41013 308.694j31 80,0166). 506. 
5919.55 2655519. 5362066(9.5 F937 27|9.5021385; 13569.8963437.21513306.532 3175. 880 my 
589.5 5238459.5359293 51908899. 5018480 3567.669343 5.024304 371 317 5.763; 3:0. c 
5719.552113219.53565189:51880439.5015572] 13565-4423432-82713302.21113175.637 $12.6 
561g9.55184209. 5353742 .Fx$85207|9.5012662 3563.2153430.63353 309.05 153 171.511; 2814.6 
1555.55 157969.5350955]9:5x8236419.5909751] [3560.9893428.440j3297.99213169.38- ;.5- 
5419.551299219.5348 187]9:5 179521 9.308840 3158764342624 3295-7 3313X67.261; | 
5319.5 51027 5]g-5345408Þ9-517667 500 727 3556.5393424-95513293-57 33165139; $20.7 
52/9.559755 9:5 342628 177275 5001013 3554.3153421. | 3291.41 3163.0100 822.7 
51 5594840(g.53395469.5170904 4998097 [3552.091/3419.67 3289.26 0j 160,993 4.8 
150 .F50212219.533706 5168136985181 3549 6 3417.48 3287. 105158791 0 
499 5499401.5 33428 19.57652869.4992263 4547.645341 5.295 3284.949031 56 650 $28.9, 
[489549668 1ſ9.5331497Þ-$1624399.49893451 13545-423347 3-100 3252-79413154. 525 8 530.8 
47/9.549395 819. 532$71119.5 59585. 4986425] [35 43-2013410.918]3280.63913152.40, 7 
469.549 1236.5 325925.5 15673 219.4983 504] [3 540.9803408 730 3278.48 5 150.2994 
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350773253 37 5-979. 3246.2436 118.565; 
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A TABLE of Natural Verſel 
"44, 45, 44, 45: __A Table of Natural Verſed 
NN Ee ES Eo; Las, Nas 
306.502 2928.932'9.448 1803'9.4667093| [9.48478609.4657093/3053.416]2928.932| 0 
$608.6232930-989 944349 34,9.4670142 9.4$448839.4554042/305 1.32 2926.876, 7 
319.645[2933-247/9-44583959 9.467 3190, [9.4 841905 9.4660991[3049.233[2924-820 
812.667 2935-106 9.4491 1829 46762 37 9.48389269.4657937]3047.142/2 922,764 
3 9433 59499-45548 313945 95 112920.709/ 4 
[9-4332964/9.4651328[3042.96x 2918.655| 
212 ee over: — . 6 
9.48269 979.4645713 3038.783229 14.549 
9.48440 129.4642654 303 6.695 2912.496868 
9482102 59.463993 3034.60 | 
; | . [9-48180389.4636531/3032.521 
828.865 2951.5949:4516123'9.4700566] [9.481 5049/9.46 33468/3030.435[2906.343 11 
$30.894/295 3558945 19236 9.4703602 9.48120599.4639404 3028, 3492994-293 12 
25329222955˙72 1 4522346 9.470663 9.4809067 9.46273 38 3026.264/2992.24.3'13 
283: 95 112957.7879-452545619-4709669, 9. 48060759 462427 1 3024. 1792900. 19414 
2836.98 1 2959.85 394528563 9.4712700; [9.480308 bong 3022.095898. 146 15 


2839.112961 9199.431670. 4715732 [9.4800087 4518133/3020.012/2896.099/16 
284.041 2963.99619-45 3477 5194718760 9.4797990 4615062 3017.929 284.5521) 


N. 44 N 


b843.0732966.953/9-4537879/9 4721789, 94794994 .4811991 3015. 847 892.008 
1845. 105%½ 968.12 1.454098 29. 4724815 [9.4791094.9 4608917301 3.76628 89.9591 
847.1 37½970. 1899. 45440849 4727841 .478 80959 4605843 3011.685288. 9142 
2849. 1702972. 259.4547 184.4730865 9.478 50939. 4602767 3009. 6042885. 870 
2851.2042974.3 2809.455028 309.47 33889 9.47 82091 9.459969 300.5 242883. 82 6022 
28732380 2976. 3 999.455 338 i 9-47790389.459661113005.445/2551.78225 


2855-272 2978.4699-455647019-4739931 9.477608319.4593532/3903.36 l 
28573092980. 54 45 $957119-4742951 9:477397719-4599451/3001.289/2877.697 3 
| 9-4770070/.4587369/2999.21112875.65626 
2861.382/2984.68619:455 575 9.4748985 4767062 9.458428 5½2997.1342873.61 527 
2863 4192986.759 9.456884 9.475 2002 7640529 4581201 2995. 0582871. 57428 
p855.457/2958.833/9-4571938]9.4755016, [9.475 1041/9.4578114[2992.982[2569.535 29] 
2867.4 96/2990,90719: 457502 9.4758029 g9.457502712890.90712867.496130 
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he End of the TABLE of verſed Sines, Oc. 
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116 A Table of the Difference of Latitude and Departure, I 


6 | a — — A 1 
The Uſe of the TABLE ot Verſed Sines. 24 — 
rr Uſes of the Table of VerſedSines are too If you make the third Term, the Square of he * 
T numerous tobe here all treated of: I ſhall now of half the Complement of the contained Ae — 
only ſhe w how by them more eafily to ſolve ſome of 180 Degrees, you will find the half differen op 
the moſt uſeful Caſes of Spherical Triangles, which che Verjed Sines of the third fide, and of the h "o.98 
alone is enough to merit their Publication. It has of the two including fides to be doubled, and 5197 
been a long time the Votes and Deſires of many a- tracted from the Verfed Sine of the ſail Sum. A. 06 
ble Men in the Mathemat ielu, that ſuch a Table might But if inſtead of the ſecond Term be talen Wi - 5 
be collected and publiſh'd, bur eſpecially of that in- the Proportion, che double of the Rectangle f 8 3-95 
genious and ancient Student Mr. John Collins, Who Sines of the containing ſides, that is, if the Log. © 14-94 
has expreſſed his deſire thereof more than once in his the Number 2 be added to the Log. of the. 9 3 
elaborate pieces, and from whom I had the Loan of middle Terms, you will have the Log. of the u 996.52 
ſome Foreign Tables, which did aſſiſt much to- difference in the laſt place; having found ir, SOOT 
wards the compoſing of theſe. - - | | | [the Natural Sine that ſtands againſt ir; and , 1-91 
Prop. 1. Two ſides of an Oblique Spherical Trian-|to the Natural Verſed Sine of the difference of! 893 
gle, with the Angle comprehended, being given, to Legs, and the Sum is the Natural Verſed Sine of 8 (| 
find the 3d. fide. dp ide ſought. nf 1 
As the Cube of the Radius: Is to the Rectangle of Exam. 2. Let the tw containing ſides be 3g of — 
the S inet of the comprebended ſides,:: So n the Square and 66304, and the contained Angle be 20? , 97 
of the Sine of half the contained Angle. : To half the ay CIs. 1.95 
Difference of the Verſed Sines of the 3d. fide, And The. log. Sine of 389 300 22 ++ 9.406 2.93 
of th: Arch of Difference between the twoincluding ſides. | The log. Sine x OR 17 9.902397 3.91 
Which is thus, double the Log. Sine of half che. The (eg. M the Number 2. . . 0,301 99 
Angle given, and thereto add the Log. Sines of the The log. Sine of 15% 00” doubled . . « 18.8259; * 
contained ſides, and from che left hand of the Sum, | dls 5.90 
daſh out 3 for the Cube of the Radius, ſo reſts the The neareſt Nat. Sine againſt . . . .' 39.883; $8 
Lag. of half the diffccence of thoſe two Verſed Sines. [660 30' [lIU . . + © > + 77009 7.82 
Which half difference doubled, and added tothe 38 30 lich talen from the Nat. . . 11101 8.80 


Verſed Sine of the difference of the Legs or containing Verſed Sine of 289 go! 


E „% S + © 


ſides, gives the Verſed $ine of the fide ſought. $8! os NV e o.c> 3000 
53*1 


Exam. r. In the Triangle B PI, ler the Nat. Verſed Sine of . 5 
Figure 5. there be given the fide BP 77% oo, a wh | 1 — * 
the fide P L 40® oo, and the con- This Prop. is of great Uſe. to Caleulate f 5 | 
tained Angle B P L 52% 30/, to find the fide B L. | Diſtances of Places on the Earth, according wi 1.92 
The Log. Sine 40 9.8080675 Arch of a great Circle by their Long. and Let 288. 
The Log. Sine f 77e o . 9.9887239 given; ehe Diſtances of Stars, by ing 4.84 
The Log. Sine of 26 15/ 19.291416 Declinations and Right Aſcenſions, or Long 4.80: 
doubled. 8 — ſtudes and Latitudes given, by means when 774 
The Natural Sine againſt * : :: 39.0882030 | the Alritudes of two Stars, or of the % — 
1 1227355, whoſe double s: 22454710 with the Difference of Time or Azimuth being d 
The Natural Ver. Sine of 37%. oo. 2013645 ſerved at any time off the Meridian, the Lau 
the dif. of the two ſides u. may be found. 
The Verſed Sine of 57% 53' 4468355 
the. ſide ſought. | 
A TABLE of Difference of Latitude and — to every Degree and 
| Qugarter-Point of the Campaſs, for the exact Working of a Traverſe, whe! 
the Diſtance Run exceeds not (the Radius) 10000. | 
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— 
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. 89. D. 


Lat. Dep.] Lat. \ Dep. | q Lat. Dep 
2. D. 88. D. YpP TZI D:187. D 


9. 999 8D. 0175 [0.9994.0349 0.99880.0491 oo O. 998610.0523 

| 1.999-[.0349 |1.99880.0698/7 f. 99760. 0981 = 1 997 310.1047 
| 2.9-49 51.05 24] 2.99820. 1047 2.99640. 1472 Fu. 995 9.1570 
1 99 683.5970. 139% 955 20-1863 L 3.9 4.2095 
| 3-99 )412.0699| 13-9976o.1390/E 13.995 20. 1963 13.994 519.2093 
+ $992Þ.0873] 4.997000. 1745 4,99490-2453] 4.9931 0.2617 


1.9991Þ.1047 793.2094 
$.9989]9.1222] 6.995 7.2443 
7.99880. 1396 [7.995 10.2792 
8.9986[0.1571 2 8.99450. 3141 


5-99280,2944 5 5 991 800.3140 
6.99160.3435 6.9904. 3664 
7.9 940.3925 . 989.4187 
8.98920. 44166 8.98770. 4710 


he Wal | _— — — 
| 2 Deg. 48 M. 45 8. 


5. D. 85. Dj o p 1 2p 6. D. 84. Di 5. D: 83. D. 


| 
| 
| 
| 


1 10.9952 0872 i0.995 20.0980 09-9945,9-1045| [0.9925/2.1219 

| 2 1.9924 2.1743 - 1. 4p. 19 0 1. 98900. 2091 1.9851 0.2437 

| 3 (2-998*[0.2615 5/2.98561.2940 ©12.98360-3136 2.9776.3656 

| 4 [3.9946 90.3480 3.9807 0. 392 165 3.978 18.4181 3.97.4875 
5 [49310 3.4358 124.9759P.4901 8 4.972 0.5226] [4.9627]9.609 3 

(5 1$:9772Þ. $229} 215-97 11Þo.5881| 315-9671(0.6272] [5.95 53Þ.7312] 

if 7 19.97 3442-6101 26.966 3|0.6861 w 6.96 17.7317 6.94780. 85 31 
if 8 7-969e 19.6972] (7-961 50.7841 7.956200. 8362] [7.9404[0.9750 
3 9 13 987 284/897 88 B 95070.9408 8 3291.98 
| {=| Dp Lat. = D-p. | Lat. | | Dep. | Lat. | | Dep. | Lat 


8 Deg. 26 M. 15. 8. 
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29781 
wy 


2.93442 6237 


9 8.889 1.4079 


a | 
. 190 12515 


0.2079 
0.4158 


3.5316 
1.0396 


911.2475] 


2 8838 8 


384501, 
4.80631. 


$.767 61. 


.6901[2. 
0.6513 
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— | ana 


261 5 
3.6820 
4.6025 
57230 
6.4435 


3040 
$.2845 


7283|1, 
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8 4.7815 
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6.39482.8472 
7-308413.253 
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——U 1 — — — 
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2-877 ja.853 
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4.79853 . 
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1.4619 
1.7942 


[5.998 5.8 11 7 1.70 
37371 87141335 
7.878 ff. 3892 [7.853 1.526 
6.86331. 952 834601. 7123. 
IEE 
dl... 10.9700[9-24 30] . 65g. 
1.9401[0.4860/2/1.9319Þ.$17 
N. 91010. 7289 3 (2-897819-7765 
3-88 128.967 =(3-8801Þ-9719.” 3.863. 1.0353 
4.851 ff. 2096 8.85021. 2149 4 1.2941 
218.4515 f5.8202/1-4579]| 25-79561-552 
6:7921(1-6935]A[6.790: 1.7009], N 
7768 1.9354] 217-760 _e ++ 
_ [8.732 2.1773 ©[8.7303]2-1 
i Huh 
117. D 2 . D. 
76 2924] e 
1.912 1847 [1.9021 
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04.903 
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2.953831 
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only ſhew how by them more eaſily to ſolve ſome of 1136 Degrees, you will find the half difference 


- Dep.] | Lar. | Dep. Lat. \ Dep. . Lat. Dep Lat. Dep. 0 
T. D 459. 1.2. D. 88. D\_\6p_17 p | 3- D. 87. 5. D. 86. ID 7 
{I go. 999 8D. 0175 9994.49 . 0.99880.0491 00 O. 998 60.0523 [0.997«(>.0698| | 
42 r. 999 5.0349 99880. 0598 1.997 60. 08. 997 30. 1047 f. 995 100.1399 
3 2929.74] 2.92820. 1047 <12:99640:1472} 92-995 919-1570 2.99 2.20935 
4 [3.9994].0698| 3.99760. 1396 f. 995 20. 19630 3.99 45.209 3.990.790 
5 (+ 9992Þ.0873] [4-9970Þ.174 52 14,99490-2453] © 4.9931. 26170 4.9878 0.34885 
Deb 22 % ,15-99280.2944|515 99180.3140| |5.9854Þ0.4155p 
7 5.9989 0.1222 6.9957. 24430 6.99160.3435 46.9904. 3664] 6.98 290.4883 
3 7.99880. 1396] 7.995 10.2792 7 59040.3925 7 989000. 4187 7.980 500. 55805 
289986. 15710 8.92940. 1410 8.9892 0.4416 (8.98 22.47 100 6.978 10 6279% 
15. D 85. Dj sp 6. BA DZ D183. DB D. [82. V1 
t o. 99520 0872] {0.995 210.0980 00. 9940. L045 o. 9925. 1219 fo. 990 300. 1392 
2.9924. 17430 5 4.19 60. 1. 98900. 20910 f. 98 510.2437 fr. 9805p. 27830 
3. Je 4 Fg. 83% 3% . ese f. SEA 
4 3.98480.348 05 3.9807]. 392 106 3978104181 3-970210.4875] [3.961110.556/]4 
5 j4931cj0.4358 t4-9759]0-490 1 8 4.97260. 5226 49627 . 6093 [4.95 130.690 
6 19-9772ÞP-5229 9 — 5 110.5880 8 5.957 10.6222] [5.95 53Þ-7312] 5416.83 
7 19.97 34j0.6101 36.966 30.686105 6.96 170.7317 [6.9478 9.8531 6.93 19.974 
8 7.9697 0.6972 296150.7841 7. 95620. 8362] [7.9404[0.9750] [7.9221]1.1134? 
2 13 952628448. C7 882 8 Dee 8 9129. 09% 8.91240. % 
— 1)=p | Lat. | 155 | Lat. Dep. Lat. Dep. | Lat Dep Lat. E 


| 
| 
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yl The Uſe of che TABLE of Verkd sines. 


rk Utes of the Table of VerſedSines are too If you make the third Term, the Square of the g; 
T numerous tobe here alltreared of: I ſhall now of half the Complement of the contained Angi: 


the moſt uſeful Caſes of Spherical Triangles, which the V erſed Sines of the third fide, and of the $,, 
alone is enough ro merit their Publication. It has of the two including fides to be doubled, and(y 
beena long time the Votes and Deſires of many a- tracted from the Verfed Sine of the ſaid Sum. 
ble Men in the Mathemar cls, that ſuch a Table might Bur if inſtead of the ſecond Term be; taken in 
be collected and publiſh'd, bur eſpecially of that in- the Proportion, che double of the Rectangle of m 
genious and ancient Student Mr. John Collins, Who Sines of the containing ſides, that is, if the Log. 
das expreſſed his deſire thereof more than once in his the Number 2 be added to the Log. of the ch, 
elaborate pieces, and from whom I had the Loan of middle Terms, you will have the Log. of the wi, 
ſome Foreign Tables, which did aſſiſt much to- difference in the laſt place; having found it, tub 
wards the compoſing of theſe. ithe Natural Sine that ſtands againſt ir; and add 
Prop. 1. Two ſides of an Oblique Spherical Trian-|to the Natural Verſed Sine of the difference of 


F 


gle, with rhe Angle comprehended, being given, to |Legs, and the Sum is the Natural Verſed Sine of ty 
find the 3d. fade. OT _- * {fade fought. 1 N 
As the Cube of the Radius: Is to the Rectangle of | Exam. 2. Let the tub containing ſides be 380 
the Sines of the comprebended ſides,:: So n the Square and 6630, and the contained Angle be 20˙ , 
of the Sine of half the contained Angle. : To half the «ad HSE 7 L08 
Difference of the Verſed Sines of the 3d. ſide, And The. log. Sine of 389-30/ . . „ „ „ 60 9.79414 
of th: Arch of Difference between the twoincluding ſides. | The log. Sine gf 65* 3!“ . 9.962391 
Which is thus, double che Log. Sine of half chef The „gg. ef the Number 2. . . 0.300 
Angle given, and thereto add the Log. Sines of the The log. Sine of 15% 00" doubled u. . . 18.82599 
contained fides, and from the left hand of the Sum, LO. | — 
daſh out 3 for the Cube of the Radius, ſo reftsthe | The neareſt Nat. Sine againſt . . . 38.363 56% 
Log. of half the difference of thoſe two Verſed Sines. 66 30' Ir, . .. ee eds + + %% 
hich half difference doubled, and added tothe |38 30 , hich taken from the Nat.. . 117cy: 
Verſed Sine of the difference of the Legs or containing Verſed Sine of 28 oO 


ſides, gives the Verſed Sine of the fide ſought. 28 Oo There remain. . . 3004 
Exam. r. In the Triangle B P L, let the Nat. Verſed Sine of 539 1; 
Figure 5. there be given the fide BP 77 oo, . | d ond 
the fide P L 40 oo, and the con- This Prop. is of great Uſe to Calculate ty 
tained Angle BP L 522 3o/, to find the fide B L. | Diſtances of Places on the Earth, according toth 
he Log, Sine 40 oof ,,0 . 9.8080675 | Arch of a great Circle, by their Long. and Lait 
The Log. Sine F 77 O. 9. 98872329 given; the Diſtances of Stars, by having they 
The Log. Sine f 26 157 19.291416 Declinations and Right Aſcenſions, Yo Jo 
doubled. 983 — ſtudes and Latitudes given, by means whered 
The Natural Sine againſt:::: 39.088 2030 the Alritudes of two Stars, or of the Su 
11227355, whoſe double s: 22454710 with the Difference of Time or Azimuth being 0 
The Natural Ver. Sine of 37% oo/; 2013645 | ſerved at any time off the Meridian, the Latirnde 
the dif. of the two ſides u. may be found, 
The Verſed Sine of 579% 53 4468355 
the ſide ſought. | | 


A TABLE of Difference of Latitude and — — to every Degree ant 
Quarter-Point of the Compaſs, for the exact Working of a Traverſe, when 
the Diſtance Run exceeds not (the Radius) 10000. 
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HE Table of Difference of Latitude and 
De , is defigned principally for the 
mol eka and expeditious working of 
Traverſes, but mers applied ro the Solution of 
the ſeveral Gaſſes of Plain Laney 1 

I: ſhews by Inſpectionzhe Alteration of the La- 


Nins ©. ir; 


The Nature, Ou and We ble TAB Tx of De- 


? 


Eros the dif: of Tat: anſwerig eb 800 686.18 
Take the dif, be Ls. anſwering to 700 600.41 
N. js: Hanes — 
SEA 85.77 


And, ſay; as 158 to 53, 16 is 8577 the diffe- 


titude and rere. to erery Degree, Point, and| renc to 45.46, which therefore added ro the Di 


Quartcr- point ö l ö 
not rr 10000, and = made. dc ſer ve for 
any greater-Diſtance, provided it be fuſt divided 
inco Parts, not exceeding rhe Limits of the Table. 

la the rmoſt Rapk are plabed rhe Courſes 
and their 7, OI from one Degree to 45, 
including the Points, Half- points, and Quarter- 
points, which are plac'd in their proper Columns 
between their next and leaſt ee, and 
in the right. and Left-hand Columns are the Miles 
of Diſtance,; and in the common Area the corref- 
ronding Difference of Latitude and Departure, 
and which are found' from the Courlt and Diſtance 


by the Subſequent Proportions. 
br the Difference of Latitude! + 
1:3 DAI 1 146 
As the Radlius, to the Sine of the-Qpurſe 1. 2. 3. 


s, for any Diſtanceſ renes of Latitude 600.41, anſwering to the Di- 


ance oo, gives 645.87, the difference of Latitude 
-t"the-Diftance 73, and Courſe, as before, 
N-N-E }E. after the ſame manner, and it will be 
as 100 to 53. So is 51.41 to 272.17, which added 
64 55987. gives 337.117, the Departure requi- 


But the difference of Lat. and Departure in the. 
former Cafe, may be more readily found by divi- 
ding the Diſtahee into ſuch Parts, as may be found 
in the Table, and adding vp the ſeveral Differences 
ol. Latitude and Der | 
Tetal: Thus 


re into one Sum to find the 
1 12e 


|-—Smppoſe the Courſe as before, N. N. E. E. and 
Diſtance 753, / 


| The dif, of Lat. anſwering to 700 is 


609,41 


wa GON ES 


&. Deg: lo is the Diſtance run 1. 2. 5 Se. Ws WOW LH, 0 2 we 2-373 


the di ce of Latitude: 35 2 ? a 
; Hg 1, + ,-- - [The dif. of Lat · anſwering to 753 645.869 
For the Departure. | A 
00; 200077] After the ſame manner may be found, 

As the Radius to the-Co-fine of che CourſfTTTCc0c0c 
1.2.3. Ge. Degrees, ſo is the Diſtance run 1. 2. 3. The Departure belonging to 700 3539.87 
Ec, Miles to the Departure. eee, Mat 1 to 30 23.705 

By the Tables thus formed, no more is requiſiteg [Tos 1 „ 142 
to find the Alteration of Latitude and Departure 3 POR IND Fe 
but to ſeek for the Courſe in the Head} and the“ _ " 387.117 
Diſtance in the Side, nenn in then A aig 
Common Are. By A zur » 54 The lamedifference of Latityde and Departure an- 

1 gt 1 4.0 k | fwetSto95 , by placing the Prick one place for- 
A few Examples will render it very plain. Twarder, that is, inſtead of 645.869, for the 


* TX : & II "Is © 

Suppoſe a Ship Sails, N Nd E! Bafterly 7 Miles, 
and the Niffere nee of —_ ———— 
requiregs 100 1 f 

fas Column under Latitude and Departure, I 
ſeek fan 2. p. 3 (beciſe the diftance of the Rumb 

NE is 2 p. + from the Meridian) and in the 
Right: hand Column for the Diſtance 7 Miles, and 
in the common Atea I find 6.0041 for the Diffe- 
rence of Latitude, and 3.5987 for the Depar- 
Lure, 

If the Courſe had been the ſame, and the Di- 
ſtance 30, ir is but removing the Prick one place 
backwarder in the former anſwers, and the thing is 
done. So that in this Caſe the Difference of Lati- 
tude would be 60.041, that is 60 Miles and f of 
a Mile, and the Departure 35.987, that is 35 
Miles and 2: of a Mile, In like manner, If the 
Diſtance had been 700 Miles, and the Courſe the 
fame, then the Difference of Latitude would be 
000.41, and the Departure 359.87. 

f the Diſtance propoſed does not conſiſt of any 


differeuce of Latitude take 64.5359, and for the 
De , infteagof 387. 117: 38,7117, alſo by 

lac "g ir 2 places forwardyr, they ſerye for 
1 2, by placing of it 3 places forwarder 
Lot +252, r 5 | 
I like manner, If rhe Diſtance had been any 
Number greater than 10000, as ſuppoſe 86753, by 
dividing it as in the former Example, into its com- 
ponent parts 80000, 6000. 700. 50. Þ and Sum- 
ming up each particular difference of Latitude and 
Departure into one Sum, the proper difference of 
Latitude and Departure will be had- 

Keeping the Diſtance 753, as before the ſame 
difference of Latitude 645.87, and Departure 
387. 117 will ſerve for any Courſe that makes an 
Angle with the Meridianof 2 4,asthe N. N. W. W. 
the S. S. E.! E. or the S. S. W.! W. and the dif- 
ference of Latitude in this Caſe would be the De- 

re alſo, the Departure would become the dif- 

— of. Latitude for any Courſe that makes an 
Angle of 5 p.! with the Meridian. 

As ſuppoſe a Ship Sails 753 Miles, either 


Number of 10's, as ſuppoſe 753, then the proper 
Requifites may be thus found, = 


= 


N. E. by E.: E. or N. W. by W. W. or 
S. E. by E. 1 E. or S. W. by 1 


the Departure in 


- which therefore added to 369.40, gives 373495, 


rence of Latitude and 


muſt be put in the Eaſt Column, 


120 The Nature, C onſtruclion, and Uſe of the Table of Differ ea, &. 


diflerence of Lati- 
theſe will be the ſame with 
formen Example 387. an, 
and the Departure in this 645.869. the ſame 
the Alteration of Latitude in the former. 
If che Courſe cannot be found exactly in the Ta- 
ble, then the difference between the — 
Latitude and Departure, proper to the w Je- 
grees next above and low the Courſe muſt be 
found, and the Proportional Increment inveſtiga- 
ted, as in the following Example : 


Suppoſe a Ship Sails N. 38* 20/ Weſterly 600 
Then paint and under 38 che dif. of Lat. is 472.84 


E. N. EN. ic. the 


tude to each, or an 


6, and under 39, the dif. of Lat. is 466.29 


The difference tothe Akerationof 1 Deg. is 6.52 


Geng 8 — — 101.68 
133 | : 2 . 112 | 74- | 
Therefore as 60 to 30, ſo is 652 to 3.26, which E 550 70 yz 


therefore Subſtracted from 47.281, leaves 469.55 
the difference of Latitude. | | 


In like manner for the Departure. 


Againſt 6, and under 388 the Depart. is 369.40 
Apainſt 6, and under 39 the Depart. is 377-39 


8.19 


Therefore as eo“ to 30/, fo is 819 w 4.095, 
the Departure required. 

A Traverſe; 

Admit a Ship from the Latitude of 48* 30'N.| 
Sails N. N. W.: W. 79 Miles, then N. W. z W. 
$6, then N. by E. 2 E. 108, then N. 48 E. 112, 
then E. 59 Southerly 70, then Eaſt 30%, Norther-, 
ly 84, then North 48; And it be required to find 
the Latitude the Ship is in, her direct Courſe and 
Diſtance, and how much ſhe has departed oy 
her firſt Meridian. ; 

Having ſer downthe Courſes and Diftances, as 
in the following Table, proceed to find out thedifle- 
eparture for each (accor- 
ding to the Directions already given) in the Ja- 
ble placing each in its proper Column (viz.) If rhe | 
Courſe be Northerly, the difference of Latitude 


. 


| Weſt Colum; 
Difference of 


LE. 


which done, add up the Colums 
Latitude and Departure, and $y, 
ſtract the leſſer Difference of Latitude from i 
greater, as alfo the leſſer 
ter, and the Remainders 
of that Latitude and Departure the Ship bas made 


The TAB 


Departure from the 
will be the di Os 


come into. 


in the South Column, if — 1 | 
WW eneTay, in 


Hence it ap! 


thod made uſe 
Courſe out North 180.56 E. or N. 
Eaſt, and the direct Diſtance 430.305 


The chief Uſe of this Table being for the Sl 
tion of Traverſes, it would be needleſs to give u 
moſt be placed in the North Columy, if Sourherly, | 6ve of whar has been faid, will find it no 
to do it himſelf, by the DireRiogs giyen is Vol. 


of in the 


under the words Plain-Sailing. 


Courſes. of Lat 
| . 
N. w. AW. 79 69.65 
1 W. : W. 86 54.56— 
— 508 4 64.3 5 
222222 
47 3208.1 43. 103.50 
6.10 103.9 1þ— 
. Notion: 139.63 


„that the Ship has 
from her firſt Meridian __ Eafterly, and 
altered her Latitude 407,1 Miles, which reduced 
ints Degrers and Minutes, makes'69.47!, whig 
therefore added to the Latitude ſhe came fron 
482,30/, becauſe ſhe Sail d from a North Latitude 
Northerly makes 55. 17% the Latitude the Ship 


the Depar- 


Entring the Table with the diffprence of Lat; 
tude, thus deduced, viz. 407.1, 
ture 139.63, I find the Courſe is greater than 184, 
and leſs than 19, and the Diftance 
400.00, and leſs than 500.00, and 
the neceſſary Proportion (by the Reverſeof the Me 
i former Examples) th 
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An TERIES and VEI Ns. 


4 Deſcription of the Veins and Arte- 
ries of a Humane Body in the two 


Plates annexed, as preſented to the|c 


Royal Society in London, by that 
Generous Promoter of all Uſeful Leari- 
ng; John Evelyn, late of Say's- 
Court i» Deptford, Eſq; aud Ex- 
plained and Iluſtrated by that Accu- 
rate Anatomiſt and Surgeon, Mr. Wil- 


liam Cowper. 


HESE * Figures are 


x Hg. 1h, 6t cloſely drawn after the 

8 % Original Schemes, and 
I am apt to flatter m 

ſelf they will be acceptable to the Inquiſitive. It 


ic ſome ſatisfaction that I find the Arteries here ſo 

azrecable to a Figure which I Drew and Publiſhed 

not long ſince, from the Arteries of a Fetus In- 
WY {cd with Wax. But this Figure of the Veins 
dier ſo much from any extant, as would in- 
dine one to ſuſpe& all of the Subject hitherto 
Publiſhed are Fictitious, not excepting even 
thoſe of Veſalius, But firſt of the Arteries. 

That the Arteries are the Veſſels which convey 
Blood from the Heart to all parts of the Body, is 
well known ; and we ſee by Fig. the 1f}, that the 
common practice of Nature in diſtributing theſe 
Veſſels, to ſupply rhe parts with Blood, is from 
the next adjacent Trunk, till their Aſcending and 
Deſcending Trunks become Conical, as well as 
their collateral Branches: Not that all the Trunks 
and Ramifications of Arteries are Uniform, and 
become Conical in the ſame manner; nor do all 
of Them pals directly to the parts to which They 
convey Blood ; nor do all parts receive Arteries 
from the Neighbouring Trunks. 

The Trunks of the Carotid, Vertelral and Sple- 
nick Arteries are not only Contorted in their pro- 
7 in the Adult; but the Diameters of their 

res are variouſly Dilated in divers parts of 
Them, eſpecially where They are Contorted ; but 
a5 theſe Dilarations of their Trunks are caus'd by 
the reſiſtance the Blood meets with at thoſe An- 
g/es of Infle&ion; ſo thoſe Enlargements of them 
atterwards contribute to retard the Protruſion of 
the Blood to the Extremities of thoſe Arteries : 
Hence it is, Thargs the Arteries of the Fetus are 
not Contorted in ſuch Acute Angles as in full grown 
Bodies, ſo their Trunks are more Conical, and 
not here and there dilated in divers parts ofthem, 
as in the Adult, 

The Trunk of the Splenick Artery has a 
fraight progreſs in the Ferm aud in Infants ; 
bur in the Adult I have hitherto conſtantly 
- pp it very much Contorted, as expreſt in 

ig. 1,23, 

The peculair Contrivances of the Spermatick 
Arteries of Quadrupeds as well as Men, (hew a con- 
fant deſign in Nature of raking off that Velocity 
with wich the Blood would ochęr wiſe pals thro' 


the Glands of the Teſtes : It ſeems to be for this 
[end that the Tees of moſt Animals (eſpec ially 
Men and Quadruped:) hang out of the Cavities of 
their 4bdomens, that the Canal; of their Blood 
Veſſels may be lengthened : For the Spermatick 
Arteries (contrary to all cthers) ariſe from their 
Great Trunk, at a far greater diſtance from rhe 
Teftes than the Arteries of any other part of the 
Body. Nor would the Teftes (which ate ſuch ne- 
ceſſary Organs) been thus expoſed to extcrual In- 
2 if the end of Nature in lengthening their 
lood Veſſels had not been very conſiderable. 
Beſides this lengthening of the Spermarick, Areriti, 
we find Nature ſtill contriving other Impediments 
to check the Current of the Blood in thoſe Parts ; 
it ſeems for this end that the Spermatick A.- 
teries are leflen'd at their Original from the 
Trunk of the Arteria Migna in Men, and that 
the Spermatick Arteries of Quadrupeds are fo 
8 Contorted before they reach their Te- 

er. 

The principal Inducement of Nature in making 
uſe of theſe different Contrivances in the Ser- 
_— Arteries of Men and Qunadrupeds ſeems 
to be, 

That if the Humane $ per matic Arteries were 
Contorted, as in Quadrupedi, before they reach 
their Teſtes, the Apertures in the Abdominal Muſ- 
cles of Man muſt be much larger than they now 
are, and would frequently let the Inteſtines de- 
ſcend into the Scrotum; which we know never- 
theleſs often happens: Such Ruptures (as they are 
call d) are not fo Incident to Quadruped:s, tho! 
the Paſſages for their Spermatich Veſſls (through 
their Abdominal Muſcles) are much wider than in 
Men, becauſe the Pofition of the Trunks of theic 
Bodies is Horizontal, and their Inteſtines therefore 
cannot preſs on the Proceſſes of the Feritonaumm, as 
in Men, who are Erect. 

Beſides theſe Artiſices in diſpoſing the Trunks 
of Arteries, I doubt not but much more will be 
Detected by the Inquiſitive: In the mean time, 
I ſhall, ar preſent, purſue che Thread, and de- 
ſcribe the Extremities of the Arteries, with 
their Communications with the Veins, and after- 
wards produce ſome Inſtances of the Art of 
Nature in conveying the Refluent-Blood ro the 
Heart, 

After the Circulation of the Blood through the 
Heart, Lungs, and large Blood Veſſels, was demon- 
ſtrated by Dr. Harvey, it was only gueſt how the 
Extremities of the Arteries tranſmitted the Blood 
to the Veins, till Mr, Lewenhoeck's Microſcopes had 
diſcovered the continuations of the Extremities of 
thoſe Veſſels in Fiſh, Frogs, Ge. which is now 
commonly ſhewn by Micreſcopes made by other 
Hands: Yet there are not wanting thoſe who 
doubt of the like Continuations of the Extremi- 
ties of Arteries and Veins in Humane Bodies and 
Quadrupeds ; Gnce thoſe Animals it has hitherto been 
ſeen in (to any ſatisfaction, as Mr. Lewenhoeck 
confeſſes) have been either ſuch Fiſh, or of the 
Amphibious kind, that have but One Ventricle in 
their Hearts, and their Blood actually cold, ex- 
ceptin Bars, in which it appears very obſcurely : 
Add to this, that the Blood in thoſe Creatures 
does not Circulate with ſuch Rapidity as in 4»i- 
mal; whoſe Hearts have Two Ventricles. For all 
Animals that have Biventrous Hearts, the Vellels 


of the reſt of the Body return their Blood & the 
10 cart 
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Heart in equal time and quantity with thoſe of The prompt paling of Liquors, injected by th 


the Lungs, notwithſtanding rhe Inequality of their 
Courſe. : 


This difference in the principal Organs of the 


> 


— 


Splenick Arteries, to the I'-:)s, thews the Comny 
nications between thoſe Veiicls are more open thy 
the Arteries and Veins of other parts, of which 


tion in 
les, app 


ent. 


4 Circulation of the Blood in thoſe Creatures (on | have elſewhere ſpoken. On vi? 
| which only theſe Experiments have been hitherto | Liquors alſo Injected into the Pulmonieh 4, E. in 
1 made) mov'd me to make ſome, on Animals | ries pals to their Veins, tho not altogether ſo ful the 
i whoſe Organs differ only from the Humane in ly asin the Spleen. Mido 
4 their groſs Figure, and not in their Intimate Stru- | On viewing the Extremities of the Puma tha: 
1 ure: For this end I took a young Cat, about Blood--Veſſels in a living Frog with my Auer Ex: 
| ten or twelve Days old, and faſtened it to a Board |cope, I found their Communications much more 

a as in Viveſection; and making an Inciſion through than ehyſe that I had before ſeen in the Membm many 

| the Linea Alba, the Omentum and Inteſtines were | between the Toes and in the Feet of the m WW:nſverlc 
extruded ; then cauſing the Creature ro be ſo| Creature. Nor can we reaſonably doubt of c the M 

held (on the Board) under a large double Micreſ- | like patent Communications of the Arterie n; 


cope, where a flat Gliſs for receiving of Objects 
was placed Horizontally, on which I expanded 
the Omextum or Caul, (a Light being placed un- 


Veins of Humane Lungs and thoſe of Quadrugy 
when we conſider the Blood of their Lungs my 
return to the Heart in equal Time and Quai 


icroſeap. 
the B. 
fore ap 


gation 


dernearh) I faw the Globules of the Blood move | with that of all the parts of the Body beſides, 2 the N 
very ſwiftly in the ſmall Veſſels, which are only] before noted. Hence it appears, the Bronchi ih: cf t 
to be ſeen in the moſt Tranſparent parts of the | Blood Veſlels (firſt taken notice of by the Acud) in 
Membranes of its Omentum; bur the motion of the | rate Rwſcb) are abſolutely neceſſary, elſe the payMiM(2ppear 
Blood ſnon abated, and irs Globules were with- | of the — could not receive nouriſument; in 
drawn from the Extremities of its Blood Veſſels; | could the Glands of the Bronchie ſeparate th e ſtag 
and in a little time became ſtagnant in their lar- Liquor, if they were ſupplied wich Blood food V. 
ger Branches. the Pulmonick Blood Vetlels which is fo quick WP-/et-) 
This appearance of the continuation of the Ex- | diſpatched thro' the Lungs, e ſides 
tremities of the Arteries with the Veins, while the] On viewing the Membrane tha: is between th becher 
Blood was moving in them, in the Omentum or | Toes of one of the hinder Feet of a living Frog inders 
Caul, is expreſt by Fig. 4. AA ſhews the after I had frequently taken hold of the ſan: Ws of 
Trunks of the Arteries, B B the Veins, which | Leg of chat Creature, to apply ic to the Micro WW we n 
were diſtinguiſhable by contrary currents of the ſ cope, I found that Membrane very tranſparent the Sy 
Globules cf the Blood in each Veſſel. CC Chand without any motion of the Globules of th As the 
ſhews the Branching of the Extremities of the Blood in it, as if the part had been dead; hu the “ 
Arteries and Veins, that no longer Aſſociate with | while I was looking = 4 it was, I confeſs, not; iWving 3 
each other, but are United, as here expreſt. Af. little entertaining to ſee the Glubules creep intot᷑ une nex 
ter I had ſeen this, I attempted to ſthew the like [by _ at length the Blood move in re, 28 
to ſeveral Friends, but did not always ſucceed fo |the Branches of irs Vein, and Arteries as befor actice 
well as when Mr. Chambers and Mr. 2 fa- when no violence had been offered to the pan: in to c 
voured me with their preſence, at a time when I | While the Blood is thus leiſurely creeping through jacent 
5 wy to have a young lean Dog, that was [the Veſſels, = may plainly fee its Globuls WWP''- 7 
not large; in whoſe Omentum we ſaw it very well; | compreſt into Figures, which are made more e. 
but by the Aſſiſtance of an Inſtrument I had pre- |or leſs Oblong, by the refiſtance thoſe Globus Gun 
par'd to expand the Meſentery, we all ſaw ir there | meet with, by the contraction of the ſides of the many 
much better; that part having not only larger | Veſſels they paſs through; and this I have moe W**'', + 
and clearer ſpaces than the Omextum, but its Blood than once obſerved in the Tails of the Water e 4-30) 
Veſſels are diſtributed more regular, as appears by |Newes or Lixxzard!: Bur on examining the be! 
Fig. the 5th, where the ſame Letters of reference Blood of theſe — with a Microſcope, ad *& 4 
ſerve as above. — the Humane Blood, I found the d, by 
Thoſe who will entertain themſelves in — Globules of the Lixxard: Blood more incline to an Wien" 
the tranſparent parts of living Creatures with [oval Figure, and were as big again as the Globu- . (1 
Microſcopes, will find that the extremities of their [les of Humane Blood, and that of a ſmall Fi; e Ref 
Arteries and Veins are not all equally leflen'd, tho' | which I in like manner viewed at the ſame time. later, 
united. In the Tail of the Lacerta Aquatic, It is not unlikely a ſudden Retroceſſion of Blood, lars, 
Tadpoli, and in moſt Fiſh (I have examin'd) I from the Extremities of its Veſſels often happens, FP” en 
have frequently obſerv'd ſeveral Communications | and its Circalation in the ſame Veſſels is after has 
between the Arteries and Veins; in which mere | wards carried on without any Impediment; 25 s 
than two Globules of Blood have paſt abreaft : And |ſome Paſſions of the Mind, Deliquiums by ide el; opt 
in the ſame Area I have ſeen ſome ofthoſe Com- eſſuſion of Blood, or otherwiſe. But if the The $ 
munications ſo ſmall, as that but one Globule could Blood is once become ſtagnant in its Veſſcls fe- nyth o 
paſs, and that very ſlowly before the other. In [ſpecially the Arteries) the part is in no ſmall dar- eus 
young Fiſh, particularly in Grigs, I bave fre- |ger of a Mortification, unleſs its neighbouring Ales, 
quently obſery'd a Communicant Branch, ſo very | Veſſels, which enjoy the motion of the Blood, : eight 
ſmall as that one Globule of Blood only has paſt it | drive on the ſtagnant Blood, and it eſcape by be ALI: 
In two or three Seconds of a Minute : At other ſides of the Veſlib that rerain'd ir. Experience op 
times have found confiderable Intervals in paſ- |afſures us, that in Bruiſes when the Blood is ex- fil . t 
fing of one Globule in ſuch a Communicant | travaſated, ir goes off either by Lac, u ot n | - 
Branch; even half a Minute, a whole Minute, elſe cauſes an Adee; for there's little rea (1 4 * 
and once in two or three Minutes I have ſeen one my opinion) to ſuſpect any of the Ragnar: vic Xi 5 
Clobule of Blood only paſs in à particular | bules of the Blood will be fit to re- unite with the Wi. 
pact, Circulating Maſs, But that the Blood er daß. in ne. 
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gon in its Veſſels will ſometimes paſs their 
les, appear'd ro me from the following Experi- 


8 viewing the Meſentery of a Do when * 


E. in which | had before ſeen the Blood paſ- 
© be extremities of the Arteries and Veins, I | 
-1-rd how to preſerve the Blood in its Vet- 
b. that I might afterwards at any time ſee it in 
er Extremities when ſtagnant : For this end | 
ned ſeveral parts of the Meſentery to be tyed on 
many pieces of ſmall round Pi#-Boxer, cut 
anſverſely like little hoops; on which, Portion, 
the Me/entery were extended like the head of a 
„n: and on viewing them afterwards with my 
icroſcape, I found the Fxrremiries and Branches 
the Blood Veſſels charged with Blood, which 
fore appeared in Motion; ſome of which parts 
the M-ſentery I ſtill keep by me. On laying 
» of theſe Parts of the Meſentery (thus expan- 
d) in Water, rhe ſtagnant Blood in its Veſſels 
appear'd; but on juſt immerſing another of thoſe 
e in Water, I could with my Naked Eye ſee 
 (200ant Blocd diffuſed in the Interſtices of the 
ood Vellels, and between the Membranes of the 
ſentery: Hence ir's evident, the Blood may pals 
e files of irs Veſſels after ſtagnation in em; bur 
ether its Globules are broken, or what figure 
nders them fit to paſs. thoſe pores that are in the 
es of the Veſſels, I leave to the Inquiſitive; 
at we muſt return to our Tables, and firſt of that 
the Syſtem of rhe Vena Cava. 
As the Arteries are known to export the Blood, 
the Veins carry it back again to the Heare; but 
wing already deſcribed their Extremities, we 
me next to the large Trunks of the Veins ; and 
re, as in the Arteries, we find the common 
actice of Nature, in diſpoſing the Branches of 
ins to diſcharge the Refluent Blood into the next 
jacen! I'runk, and fo on to the Heart. As the 
tei afford abundance of Inſtances of Checks 
hvei; to the Velocity of the Current of the Blood 
rough ſeveral parts, ſo the Veins ſupply us with 
many Artifices to aſſiſt its regular return to the 
Yeart, as well as to favour thoſe Conerivances in 
e 4;eries, 
The Trunks of the Carctid, Vertchra! and Sple- 
ich Arteries are not only variouſly Contor- 
d, bu are alſo here and there Dilated. The 
cginwngs of the Internal Fugulars have a Bulbous 
7 * (Fig. 7. H,H,) which are Diverticuli to 
be Refluent Blood in the Sinus's of the Dura 
later, leſt ir ſhould deſcend roo faft into the Ju- 
lars. The like has been alſo taken notice of by 
Dr. Lewer in the Vertebral Sinus. The Splenitk 
*» has divers Cells opening into it near its Extre- 
nities in Humane Bodies; but in Qnuadrupeds the 
open into the Trunks of their Splenick Veins. 
The Spermarich Veins do more than equal the 
ength of rhe Arteries or the Teftes in Men; their 
£'10uS Diviſions and ſeveral noſculations and their 
Alves, are admirably contriv'd to ſuſpend the 
eight of the Blood, in order to diſcharge it in- 
to the larger Trunks of the Veins; and were ir 
nt that the Reflue nt Blood from the Teſtes is a 
P Wal to the Influent Blood from the Arteries, and 
fill kefens 1:5 current in the Teſtes ; rheſe Sper- 
matick Veins, like theſe of other parts, might 


. l iſcharged their Blood into the next adjacent 
ink. 3 


| 


fluent Blood from the lower parts of th 2 
when they conſider the neceſſity of 1 
Human Heart, as well as that of moſt Quadru- 
peds, ſo far from the center of the Body towards 


its upper part? It is for that end neceſſary the 


large Trunks of the Veins and Arteries ſhould not 
aſſociate each other; for if all the Blood ſent to 
the lower parts, by the Deſcending Trunk of the 
Aorta, ſhould return to the Heart again by one fin- 
gle Trunk (as ir is ſent our from thence) the 
Wight of ſo much Blood in the Aſcending Trunk 
of the Vena Cava, (Fig. 6. C, C, A) (for ſo its 
lower Trunk is call'd) would oppoſe the force the 
Heart could giveir from the Arteries, and hinder 
its aſcent : For this reaſon the Hua Avgu (Fig. 
6. b.) or fine pari, is contriv'd to conrey the Blood 
ſent to rhe Muſcles of the Back and Thorax into 
the Deſcending Trunk of the Vena Cava, (ib. 
B. A.) above the Heart: Hence it's evident, 
more Blood comes into the Heart by the De- 
eſcending, or upper Trunk of the Vena cava, Fig. ib. 
B, A. than paſſes out by che Aſcending Trunks of 
the Horta. Nor does this quantity of Blood con- 
veyd to the Heart by the Superior Trunk of the 
Cava, ſeem without ſome other defign in Nature, 
beſides Tranſporting it thither to free the Inferiour 
Trunk from its Weight : Bur perhaps it was ne- 
ceſſary ſc much Blood ſhould be ready there to 
joyn with the Chyle, (Fig. 6. 1) for its better 
Mixture, before it reaches the Right Auricle of 
the Heart. | 

I might here add the Deſcription of a Peculiar 
Valve J lately diſcovered in the Lower Trunk 
of the Vena Cava, near the Right Auricle of the 
Heart; but the annext Figures have taken up too 
much room in thoſe Copper Plates to inſert it: 
For the ſame reaſon, the Figures of ſome Contri- 
vances in the Arteries here mention'd, particularly 
the Spermeticks, are omitted: This — what 
occurt d ro my Thoughts at preſent on this Sub- 
ject, which is not to be found (at leaſt not com- 
monly) in the Books of Anatomy: The greateſt 
part of which have been added to theſe Papers, 
on their lying by me ſince the Graver began the 
Figures. | 


The Exylications of the Figures. 


TG 


R Fpreſents the Trunks and large Branches of 
the Arteries, Diſſected from an Adult Hu- 
wan Body, when diſplayed and dryed ; as they are 
now to be ſeen in the Repoſitory of the Royal Scci- 


ety. p 
* The Trunk of the Aorta cut from the Baſis of 

the Heart. 

2. That part of it, whence the Coronary A 
ry of the Heart does ariſe. | 

3. That part of the Arteria Magna, where the 
Canalis Arterieſus of the Fetus Terminates ; 
which in an Adult becomes a Ligament. Vid. 


i Who can avoid ſurprize at the Art of Nature, 
" contriying the Veins that bring part of the Re- 


Fig. 2, 3. 
4. That part of the Axillary-Artgries, by ſome 

called the Subclavian Arteries. al 
| wa 
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I. The left Carotid Artery (in this ſubject it 


ſeems) ariſing from a Common Trunk with the 
Right Carotid and Axillary Arteries, as in ſome 
Quadrupeds, | 

6. The Left Cervical Artery, in this Subject a- 
riſing from the Trunk of the Arteria Magna, as 
expreſt in a Figure given by Bergerus in the Atta 
Eruditorum An. 1698. pag. 295. But in all the 
Human Bodies in which I have hitherto examined 
theſe Arteries, J have conſtantly found them as ex- 
preſt Fig. 2. 6. 6. 

7. The Arteries that carry Blood to the lower 
— of the Face, Tongue, Adjacent Muſcles and 

ands. ; 


8. The Trunk of the Temporal Artery, fpringing | p 


from the Carotid, and parting with branches to 
the Parorid Gland g, and Temples 10, and parts 
Adjacent. 

11. The Occiputal Arteries. | 

12. The Arteries that convey Blood to the Fau- 
ces, Gargareon and Adjacent Muſcles. 

13. The Trunk of the Carotid Artery cut 
off, before ic is Contorted in paſſing the 


14. The Trunk of the Artery of the Arm par- 
ring with Branches to the Adjacent Muſcles and 
acts. 

* That patt of this Artery which is ſomcrimes 
prickt in Letting Blood, and makes an Aneuriſma, 
in which caſe this Trunk of the Artery muſt be 
bared and firmly tyed above the Aneuriſma ; and if 
ir afterwards happens (as it has been frequently 
known) that the Flux of Blood to the Aneuriſma 
in the Artery is not very much abated, tho' the 
Arten has been tyed above: The Operator in that 
Caſe muſt make another Ligature on tbe Trunk 
of the Artery below its Aneuriſma : Theſe Colla- 
teral Communications of the Trunk of the Arte- 
ry at the bending of rhe Cubir, preſerve the Cir- 
culation of the Blood inthe Cubit and Hand, tho 
che Trunk is totally compreſt both above and below; 
and the ſame Trunk afterwards divided between 
thoſe Ligatures. Hence it is, if one Ligature 
made above the Wound in the Artery is not ſuffi- 
cienr, but the Blood ſtill pours out from below, 
the Patient will ſooner recover the Action and 
Strength of the Muſcles of the Cubir, than thoſe 
in whom the upper Ligature proves ſufficient ; 
the reaſon of which is obvious to any who conſi- 
der that the Communicant Branches muſt be larger 
where the lower Ligature is required, then when 
the ſuperior Ligature only is ſufficient : Theſe 
Communicant Branches (as I have ſeen them in 
ſome ſubjects) are here markt out in prickt Lines, 


While theſe Papers were lying by me, tbe 
two following Inſtances happen d, in which the 
Communications of the large Trunks of the Arte- 
rics of the Cubit and Arm were remarkable. The 
firft was 

A Ba of thirteen years, who, about three 
Weeks before I ſaw him, receiv'd a Wound near 
the middle of the Cubir in which the Trunk of the 
Artery (markt in tbe Fig. f.) was divided. The 
$:1g-0n who was firſt call'd had frequently bound 
vp the Wound, and put a ſtop to the ſeveral diſ- 
charges of Blood (which they told me did not 
amount to leſs than 6 or 5 quarts at times) but 
not without a Compreſs on the Trunk of the A- 


of Blood diſcharged, I was contented to let 
Wound be bound up, in the ſame manner as it}, 
been done before; omitting the Compreſs on tl 
Trunk of the Artery above, and adding a pie: 

Deal-board, on which the Hand and Cubit ug 
faſtened, to prevent any Motions of thoſe pan 
as well as the Fingers: Three days after, the4 

plications were taken off, and little or no Bl 
appear'd ; but two or three hours were ſcarce, 
lapſed ere I was alarm'd with notice of a fir 
Flux. The By-/tanders being inſtructed in ib: 
caſe, ro compreſs the Trunk of the Artery aboyety 
Cubit, they had thereby prevented no ſmall Ef. 
on of Blood, which muſt otherwiſe have in 
en d: His Surgeon being out of the way, IIA 
the Trunk of the Artery bare above the Wour 
as expeditiouſly as I could, being forced mor 
than once to let looſe the compreſs above to 4ifcy. 
ver its Orifice by the Flux of Blood. I paſſed: 
Needle with ſtrong waxed Thread under the 4; 
tery, and made a Ligarure on its Trunk, whit 
lay concealed in the Interſtice of the A 
Flexor Digitorum, and the Mufculus Vinaris Flex, 
or Carpi; but notwithſtanding this Ligature 0 
the Trunk of the Artery above the Wound, th 
Blood ſtill flow'd from the Lower Trunk of th 
Divided Artery, yet the Velocity of irs Curien 
was ſo much abated, that it ſeem'd like Blog 
flowing from a Vein. I left the Wound with; 
Digeſtive, and the part without hard bandags 
it being now five Weeks fince, I hear the Wound 
is almoſt Cicatri7'd, The Learned Dr. Hani 
was preſent at the other Operation, by which the 
Communications of the large Trunks of the Are 
ries of the Arm were very evident. 

A Bay about eight years of Age, who cameto 
Town with an Aneuriſma of the left Arm, upen 
Bleeding 6 Weeks before. The Tumour was it 
deed very large in proportion to ſo ſmall an Arn 
After laying the Aneuriſma or Tumour bare, and 
making a Ligature on the Superior Trunk of the 
Artery (in the annext Fig ) I found, en 
looſning the Compreſs on the ſuperior Trunk d 
the Artery, very little abatemenc of the PAH. 
on of the Aneuriſma; I then paſſed a Ligature in 
like manner on the Trunk of the Artery below tit 
Tumour ; bur notwithſtanding, the Patin c. 
tinued, tho much abated. I then diſcovexed am- 
ther Trunkof the Artery, arifing from the lo 
part of the Tumour, on which alſo I made an 
ther Ligature, and the Pulſation was then taken 
off. However, on cutting off the Surface of de 
Cyſtis or dilated Artery, and clearing it of the de- 
agulated Blood, which was ſoon ſtopt with a con- 
mon Aſtringent; I left the part without ary” 
ther Ligature or hard Bandage. It is now eig 

teen Days ſince the Operation, the Liga 
the Arteries are all come off, and the Pu 
the Artery of the Wriſt begins to be very mam 
feſt, nor does any Symptom appear that threateis 


Succeſs. | * 
15. The diviſion of the Trunk of the 41 


rery of the Arm below the Flexure at the Cy 
bit. EL 
16. The External Artery of the Cubir, wh 
makes the Pulſe, that is commonly felt near 


te above the Wound. On another impetuous 


Flux 1 wes called; but ſecing no ſmall quantity 


C . 
Tom The Arteries of the Hand and Fr 
gers. 

18. The 
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nd, t 
m 10. The Intercoſtal Arteries: : at 
21. The Arteria Celiaca, , wg 
The Arteria Hepatias. 0 

* The Trunk of the Arteria e a 


The Arteria Fe gry Siniſtre. | 
2, A Branch of an Artery which paſſes to 
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28. 28. The em M t Arter 8 
29. The inferior ick 
o. 30. m 0 
31.31. The two Spe 
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diſtance from ea 
32. The lliack Artery. 
The Arteria Sacra. 
The Internal Tliack Branch. | Qua gas not in 


5. The — 


33. The Epigaſtrigk Arr 
- Branches of the — Iliack 


ring 0 the Oblique: Muſcles ot che . Mirabile; 
/ |pedsthan i 

we 33. The Anois chat paſs to the 

of — he Thigh and Tibia. 

b 42. Jü Bast Aer, with choſe of e 

© Tp the Crural Trunk that paſies abe 


che 

42. The three Trunks of the Arteries of the] Vertebr 142 

Leg. — N 18. 1 . . Brain rm 
43. The Arteries of the Foot and Toes: 
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4 ere Cbooſe to this Fig on the Copper Plate 
of one of Al the Arteries of the 


Tibia (diſſected from the Leg after Amput at ion) r ra- 


flld with Wax, to ſhew the Variety in Na- ther than the following DiÞicb, which I find wric- 
ture, and ſupply the defects of 2 Fi- p ira; Be, Original Table of. this Scheme, of che 
- , 


—_—_ | 1 
4 i ͤ — A . Dang 5 4 
ulfifieus ang u or i fi, "ſe 
8 ale Ertel, eur | 


2 | N 1 28. 80 * 1 1 
THE Trunks and ſome of the Ramications 
of the Arteries of an adult Human 


A; The three Semilunary Valves as 
when the Heart is in Digftole, Ant yr i de 
coming back from the Arteries into the Left Vow Before I — the Letters of Reference of 
tricle of the Heart. this Third Fi it will be neceſſary to let you 

B. A Portion of the Trunk of the aiteria Pul- know that age; was in his fixry ſeventh 
monalis. b, b. its diviſion; before it paſſes to the ear when this Artery was taken from him, and 
right and lefr Lobes of the Lungs. — * loſt rhe uſe of both his 

1 Ihe deſcending Trunk of the e- dug. Lag 


"DD, The Internal Mammary Arterie. 

2: The Trunk of the Coronary ; cut of. fres 

3. The Ligamention :4rterioſuve... (which in the mortified, 
Fetur a the Covitls drpmieſicy, and Coriveys Blood an 
— — edle 
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Bones; the extremity of which Bone (whence the 
Toe was taken off) lying bare. In chis condition 1 
fonnd the Left Foot and Leg of this Gentleman, 
When I had the Honour to wait on him by Com- 
mand of the Right Honourable the preſent Earl of 
Shaftabury, he living in the — gen that 
Noble Peer in Wiltſhire ;- whete I met with 
Mr. Goldwysr 1 And — the 
Leg yery chilly, the necefliry of parting with it, 
— — evident; which Mr. Seringer ſuſfer d with 
extraordinary Fortitude, He not ſo much as ex- 
preſſing the leaſt Outcry during. the Oran 
tho the part did not want the moſt exquiſite ſenſe 
of feeling: On the Abciſſion (Which was about 
five ox fix Inches below the Knee) it was — 
ed, by me, I muſt confeſs, to ſee ſo little Blood ſpon- 
ting from the Arterier. The Stump being bound 
up, and committed to the Hands of two or three 
Servants, a leſs number not being ſufficient'to hold 
it, by reaſon ſuch ſtrong Convulſive Motions pur- 


ſued the part on the Operation. I was very deſi- 


rous to examine the Arteries of the Amputated Leg, 
having before diſcovered the Cauſe of a Morrifica- 
tion of the Arm of a Dung Gentlewoman, who dy'd 
not long after an Amputation of the part, tho the 
Gangreen did not appear to reach near the place 
where the Abciſion was made: (i. e. below the en- 

ding of the Myſculus Delroi des.) In which Caſe, I 
found the ſides of the Trunk of the Artery of the 

Arm ſo thickn d, thatthe Diameter of its Bore was 

Contratted to leſs than a third part, and would 

ſcarce admit a Common Probe to paſs it, vid. 

Fig. G. H. I. When I had found the ends of the 
Arteries in the Leg above-mention'd, I endeavour'd 

to pals my Probe intoone of them, but meeting 

with ſome oppoſition, 1 

the Vein for the Artery, and that the Valves op 


ſed the paſſing of the Probe that way; but on fur- 
ther Diſſection I clear d the Trunks of "both thoſe | 


Blood Veſſels, and found the Veins in their Natu- 
ral State; but the ſides of the Arteries were grown 
Bony or Stony ; having clear d two of their 
Trunks, I left one of them at Salisbury, the o- 
22 brought to Town, and is here Fi 
gur - | 2 Ay 

A. The upper part of the Artery cur off in 
the Amputation of the Leg; from A to 

B. The Trunk of the Artery diſtended and 


dry'd ro ſhew its Canal. 


C. That part of the Trunk of the which | 


was ſo contracted by the Putrefaction or Offifica- 
2 that a Probe would not Paſs its Canal; from 


to | 
: D. TheTrunk of the Artery opened and expan- 


ed. 
EE The Putrefactions or Offifications in the 
ſides of the Artery. | | 1 
FF Their ſpecks in che lower part of the Arte- 
ry, not ſo large as in the upper part, and placed at 
greater diſtances. | to 


If I had miſtaken | 


damen; but I don't remember the like has 
ken notice of in the Limbs ; or that . 
diments in their Canals have been found A 
Cauſe of Mortificarions of particular Parts, 2 
rhe lnftance above-mention d; tho 1 d a 
ut the like has often happen d in Aged Pe 
eſpecially where we ſind the Progreſs *f the C 
green not very ſwift, and irs beginning from » 
external Cauſe ; rhe hey of which 
commonly found fatal. When the Arteries of 
Leg, (or of any other Limb) are ſo affected, a 
may well ſuſpect the like in thoſe of other pam 
which probably happened in the Inftance Fort 
mention'd ; for rho no came an d 
hnnny, yer the other Foot and Toes began » 
Mortiſie about 6 Weeks after the 4 9 


did the Parts about the Hips, which were 
preſt in Laying or Sitting, before he expir'd. 


FIG. 4 


2 the Extremities of the Blood-Ve 
els, as they appear while the Blood is pa 
ſing them in the Omentum of a live Dog, view! 
with a 17 | | 

AA The Branches of Arteries, and B.R 
the Veins which Aſſociate. C C their leſſa 
Branches where they paſs from each other, an! 
are United at their ities. 


- 


| 
d 


FIG: 53 


1 5 | 

TAE like appearing in the Meſentery of a Dq; 
when living. 4 

D, D, The 4ree, that are here viewed with 

the Microſcope, as they appear to the naked Eye. 


— 
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FIG. 6. 


THE Trunks of the Vena Cava, with thei 
1 Branches Diſſected from an Adult Humane 
Body, done from the Original Scheme in de 
Repoſitory of the Royal Society. | 
AA The Orifice of the Vena Cava, as it a. 
8 cur from the Right Auricle of te 


eart. 
— the the Coronary Vein of ie 


3 . T2240 und 
2 a Cc. The Branches ariſing from the Trunk of 
the Artery. | 5 20 


eart. | 
B. A; The Superior, or Deſcending Trunk of i 


Vena Cava. | 


G6, A Propot ded 8 of | the Artery C, C, A, The Inferior or Aſcending Trunk ; ſo 


of the Arm above- mention d. 


0 


from the Motion of the Blood i 


H The fades of che Artery very much thickned, theſe Trunks, which is contrary to their Ta: 
whereby the Diameter of its Canals was ſo much 

Diminiſhed that the Probe 9 ' Ty 
I., would not paſs it. | 


The Oſſificatioms in the Coats of rer haye 


tion. 
D D, The. Subclavian Veins. | 
+. That part of the Left Subclavian Vein, wh" 
the Thoracick, Duc enters it, and diſcharges ir ſi 
of irs Chyle and mph. 4 


horax and Ab- 


Trunks within the Cavitjes of the 


been frequently abſerv'd, ſpecially'in their large 


b, The 
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b, The Vena Ax Nos with its Branches going to 
Ril s, e. e.. i 1 ö 
The Superior Intercoſtal Veins. 
d. Tne Internal Mammary Veins. 
E. E. The Right and Lefr Nliack Branches. 
F, The Internal Jugular Vein. 
G, G, The External ſugulars. 2 Iz 
„H, The Veins which bring Blood from the 
ver Jaw and 1ts Muſcles. 2 04 As £400? 
1. 1, The Trunks of the Internal Jugulars cut 
at the Baſis of the Skull, g 
f The Veins of che Thymus and Mediaſti- 


mM. 

g, g. The Veinsof the Thyroid Glands. 
b, The Vena Sacra. 

i, The Internal Iliack Branch. 

k, The External 
K, K, The Occipural Veins. 

L, The Right Axillary Vein. 

M, The Cephalick. 

N, The Baſilick. 

O, The Median Vein. 

P, The Trunk of the Veins of the Liver: 

Q, The Phrenick Vein of the left Side. 

R, The * Phrenick Vein. 

r, A large Vein from the left Glandula Renals 
d parts adjacent. : 

$, The Left Emulgent Vein. 

T The Right Emulgent, in this Subject very 
ich lower than the Left, which is not u- 


V V The two Spermatick Veins. 

X X Two Communicant Branches between 
e Aſcending Trunk of the Vena Cava and Vena 
-yos, by which the Wind paſſes into the De- 
ading Trunk of the Cava, when we blow into 
e Aſcending at A. P. C. tho the Trunk at A. A. 
d C. is firmly tyed on the Blow-pipe. 


ein. ä 
y A Vein which brings Blood from the Muſ- 
s of the Abdomen into the external lliack 
anch. 

2 The Epigaſtrick Vein of the Right Side. 

| The Vena Saphena. 

The reſt of the Branches here diſplayed common- 
differ ſo much in various Subjects, that the 
tticular Deſcriptions of them (which none but 
e _ who Diſſected them could pretend 
be Maſter of) would be perhaps as uſeleſs, as 
lious to repeat: Wherefore I paſs ro thoſe 
nfiderable venous Trunks which are wanting 


this Scheme. 


FIG. 7. 


Ome of the large Trunks of the Veins * 
” their Sinus's within the Skull, with the Be- 
nings of the Internal Jugular Veins, filled with 
, and dryed together with the Falx, &c. 

: = Extremity of the Falæ cut from the Cri- 

aun, 

a Its lower Limbus that touched the Corpus 
iam, as it divides the Right Hzmiſphere of 


the Brain from the left; where the Fifth Samy" 


| |pafſes, which are here dryed and diſappears. 2 


B. B. The fecond Proceſs of the Dura Mater; 
which ſupported the hindermoſt parts of the 
Lobes of che Brain, and defended the Cere- 
— from being preſt by thoſe parts of the Cere- 

; ; f # 


CA portion of the Dura Mater remaining to 
the Longitudinal Sinus. e 1 
D. D. Several Trunks of the Veins of the 
— they enter the Longitudinal 
inus. 
E E The itudinal Sinus's, 
F F The two lateral Sinus. 
The fourth Sinus. 


| 


* An uncommon Branch between the lower 
unk of rhe Vena Cava and the Left Emulgent num 


7 2 from the — Choroi der. 

i or Diverticuli at the beginnings 
the Internal Jugular Veins. 
IT The Jugular Veins: 
K K The Trunks of Veins, which bring Blood 
from the lower Jaw and parts adjacent. 


of 


FIG. 8. 


HE Trunks of the Vena Porte diſſected 
on > oe Bo nar org, 
in the Repoſitory o Royal Society. 

A A The Branches of the Vena Porte freed 
from rhe Liver. 

a The Umbilical Vein. 

B The Splenick Branch. 

CC The Meſenterick Branches which are con- 
tinued from the Inteſti nes. 


b. The Trunk of the Vena Pancreatica, | 


which receives Branches alſo from the Duod:- 
c. c. The Vee Gaſtrica dextra Coronaria Su- 
perior. 

Vein of the Sto- 


D The Superior 
mach of the Left Side. 

E The Inferior Coronary Branch of the Sto- 
mach of the Right Side, and 

F The ſame Coronary Vein of the Left Side 
removed from their proper Scituations; from 
theſe two laſt are continued the Vena —— 
2 de xtra 1, and the Siniſtra 2, with the Me- 

ia 3. 

G The Vein call'd Vas Breve. 

d The Vena Duodeni. 

H The Vena Hemorrhoidals arifing from the 
Rectum and Auus, in this Subject emptying it ſelf 


| 


— — — —— 3 bur — _ 
ies (and particularly in a of x 

Veins, which I have now by me) | find this Trunk 
of the Hemorroide Veins ending in the Remus Sple- 


nicus. 
8 2 2 of this Hæmorroide 
its 


Vein, Progreſs under the Inteſtines, ren- 
ders it liable ro be compreſs'd, and its Refluent 
Blood retarded ; whence its Branches in the Inte- 


ſtinum ReFum and Anus, become diſtended with 


Blood, and cauſe the Hemorroides Cece and 4- 

perte ; which are frequently attended with Apoſt- 

humations in the Anus and parts adjacent; which 

Diſorders are the more incident, not only becauſe 

cheſe Hzmorroide Veins (like the reſt of the _ 
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Ree of the Vens Porte) are without Valoes, and thejrhem, without yy ang 
— in — — — 


in : as 


Blood has an Aſcending Progreſs 4 
alſo chat the long Trunk. (H) is not only expoſed 
to the Compreſſions made by the Iuteſtines in both 
Sexes: But particularly the Uterus in Women in 
time of Geſtarion, eſpecially near the Birth, fo 
Compreſſes this Trunk , that it's no wonder we 
find Women mare afflicted with the Hemorroides 
at that time, than at any other. Nor are the 
Thack Veins and the Iaympbedult that accompany 


. whence the 
of the Legs and Thighs become/aricoſe, and; 
Limbs are ſo frequently ſwoln $ which, in , 
Inftance I was with, when the 
meſcence proved ſo great, chat at length the 
dominal Teguments were vaſtly extended; 
the Genelewoman recovered (beyond the exys 


tion of ſome) on the happy Delivery of two! 
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The DEScRITIO 


x of the ſeveral Parts and Rigging of a 


a 


Firſt Rate SHIP, lying at Anchor. 


H Her Hull. , | 
A The Cut- water. 
B The Stem. 
C The Hawſe Holes, 
D The Cat- Head, 
E Waſte Cloaths. 
F The Fore Chain wale. 
G The Main Chain - wale 
H The Mizzen Chaiſt-wale. 
The Cheſs Tree, re 
K The Entring Port, 
L The Head, 2 


M The Gallery. 
N The Tafferel. 8 
OO O The Three Pgop Lanterns, 
P The Enfign Staff. - 
Q Its Truck. 
R The Enſign or Antient., 

I The Mizzen Maſt and Rig- 

ging. 
1 The Mixzen Maſt, 


2 The Mizzen Tard and Sail. 
3 The Mix zin Sheet, 
4 The Mixen Shrowds and La- 
niards. | 
5 The Mix zen Bow-lines. 
6 The Mixzen Brayles. 
7 The Geer, 
8 The Mixzen Pee Halliards, 
9 The Crof Fack-Tard, 
10 The Lifts. | 
11 The Braces. 
12 The Mi;zen Puttockh, Shrowds, 
13 -The Mixʒen Top. F 
14 The Mizzen Top Armour, 
15 The Cap. 
16 Crow-feet, . 
17 The Mi;zen Stay and Hail. 
18 The Halliatds, , 
Mizzen Top-Maſt and Rigging, 
19 Mixxen Top-Maſl, —- +». + 
20 Its Sails fur['d, | 
21 Its Braces, * 
22 Irs Lifts, © © A 
23 Its Shreuds. ; | 
24 Its Halliards.. 
25 Its Back-Stay. 
26 Its Bow-lines. 
27 Its Sheet, 4, 
28 The Clew-lines, 
29 The Stay, 
30 The Croſs-Trees. 
31 The Cap. 
32 The Stump. 
33 Its Stay. 
34 Its Truck, 
25 The Spindle. 
35 TheVane. © 2 4 
37 The Slings of rhe Croſs Fack- 
Tard. >< 


- 


% 


; 


I 


M The Main Maſt and its 
Rigging. 

38 The Main Maſt, 

39 Runners and Tack es. 


4p Tackle, a Ty 
41 To, * Shrouds and La- 


grds. 
42 The Main Stay and Sail. 
43 The Stay-Sail Halliards. 
44 The Main Yard and Sail. 
5 The Geers. 
— The Main Sheets. 
47 The Main Tacks, 
48 48 The Bunt-lines, 
49.99 The Main Bow-lines, 
50 The Main Braces, 
51 51 The Leech lines. 4 
52 The Main Puttock Sbroudt. 
53 The Crow-foot, . 
54 54 The Main Lifts, 
55 The Main Top. 
56 The Top Armour, 
57 The Top Rope. 
58 The Main Cap. 
59 The Main Tard Tackles, 
| Main Top-Maſt and Rigging. 
60 The Main Top- maſt. 
61 61 Tackles, L | 
62 The Main Top-maſt Shrouds, | 
63 The Back Stays. 
64 The Main Top. ſail Haliards. 
65 The * Top ſail Stay and 
Sail. | 
' 66 The Main Top Stay-ſail Hal- 
liards. 


* 


Sail. 

68 The Main Top- ſail Braces. 
69 The Main Top- ſail Bow- lines. 
79 The Main Top- ſail Sheets, 
71 71 The Main Tap: ſail Clew- 

lines. . y 
12 72 The Main Ton ſail Lifts. 
73 The Runner. 
74 The 3 
75 The Croſs 
76 The Cap. ®. 
77 The Stump, P ; 


* 


- 
» 
* 


78 The Stay. Lo | 


79 The Truck, 
80 The Pendant. 


F The Fore-Maſe and Rigging, 


31 The Fore-Maſt. 
82 $2 1ts Runner and Tackles, 
8 The Tackle. * 


84 The Fore Shroud: and Laniards 


85 The Fore Stay. 


86 The Fore-Maſt Tard and Sai, 


87 $7 The Fore-Sheets, » 
88 88 The Fore-Tacks, 
89 89 The Fore-Braces, 


90 90 The Fre Bon- lines. | 


67 The Main Top-ſail Tard and 


91 91 The Bynt-lines. 
92 92 The Leech-lines. 
93 TheFore-YardTackle 
94 The Fore-Geers, 
95 TheRytheck Shrouds. 
96 The Crow. oo. 
97 The Fore-Top. 
98 Its Top Armour, * 
99 The = Rope. 
100 100 The Lifts. 
4 The Cap, P 
102 The Fore-Top-maſt. 
103 The Tackles, 


104 The Fore-Top-maſt Shrouds« 


05 The Bck-Stays, 

106 The Fore- Top. ſail Halliardi. 

107 Stay and Sail. 

108 The Haliards. 

109 — maſt Tard and 
ail, 

119 The Runner. | 

I11 111 The Fore-Top:ſail Lifts. 

112 112 The Fore-Top-ſail Braces, 

113 The Fore Top-ſail Bow lines. 

114 114 The Fore-Top-ſail Sheets, 

115 The Fore-Top-ſail Clew-lines. 


A 


117 The Croſs Trees, 
118 The Cap. 

119 The Stump. 

120 The Stay. 

121 The Truck, 

122 The Spindle, * 
123 The Vane, 


B Bow. ſctit and Rigging. 


I 24 Bow-ſprit. « 
125 The Horſe. 


127 The Sprit ail Lifts, 
128 128 The Sprit. ſail Sheets, 
129 129 Its Clew-lines, 

130 130 The Sprit-ſail Braces, 
131 The Bob-Stay. 

132 The Top. 


133 The Top-Armour. 
| 1 1 The Sprit: ſai ! Top- maſt. 


The Sprit-ſail Shrouds. 


i 136 The Sprit-/ail Halliards, 


137 The Crane-line, * 
138 The Sprit Top-ſail Tard and 
Sail. 


139 The Sprit-ſail Top-ſail Braces 

140 140 Its Lifts. 

141 141 Its Sheers, 

| 142 The Croſi- Trees. 

143 The Cap. 

144 The Fack-Staff. 

145 The Truck. 

146 The Fack, , 

147 The Buoy of the Beſt Bower 
Anchor, 

143 The Cable of the Beſt Bower 
Anchor, 


149 The ſmall Bower Buoy. 


116 The Fore- Top. ſail Bunt-lines, 


126 The — and Sail. 
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The Deſcription of a New SEXTAN x, lately made 
for the Obſervatory in Trinity-Colege, Cambridge, 


By Mr. FOHN ROWLEY. 


4 4 4 Iron Barrs, ſet edge and flat- ways, compoſing and framing the” Body 
of the Sextant, whoſe Radius is Five Foot. 


b Are Two Telleſcopes, the One fix'd on the Right Edge of the Sextant, 


from which the Diviſions on the Limb are numbred, and the other 
moveable with the Inden. R 
* 


Two large Braſs Semi- circles on the Back- ſide of the Sextant, which by 
Nuts and'Screws. can bring the Iuſtrument into any Poſition in any 
Plane, Horizontal, Vertical, or Reclining. 


44 The Place of the Croſs-Hairs within the Telleſcope, which are made to 
be oe (from * for the better adjuſting them to the 
n rument. 


* 


+ The Revolution - Wor | which proves the Index gradually (by the help 
of a 8 and ſibly ſhews its Poogreſs, to the thouſandth Part of 
an Inch 85 8 . 


F The Centre of the Inſtrument, from which a Plumb · Line falling on the 
Line (i) at the lower End of the Right Edge of the Sextant, takes 
Diſtances from the Zenith. 


g Is another Centre, from which a Plumb Line falling on the Line (+) 
takes Altitudes from the Horizon. 


k Is the Braſs Limb of the Joſtrument, being Diagonally divided into every 
5 Minutes, and by proportional Parts on the Index, ſhews every 10 


Seconds. 
1 Is a Lignom-Vite Axis; upon which the Sextane turns; and is made fo, as 
to be plac d either paralleþto the Axis of the Equator, or of the Horizon. 


| | * * 
mm Is a Contrixance hy the Motion of Wheels, Nuts and Screws, ſo as to 
make the whole Sertant move anſwerably to the apparent Diurnal 
Motion of the Heavens. 
» » » Three ſtrong Iron Feet, fi d to an Iron Collar, to hold the aforeſaid 
Axis (i.) | 


00 0 Are Three Pieces of Timber, to which the Iron Feet are ſcrew'd, and 
which ſerve to compleat the Pedeſtal of the Inſtrument. 


An Arch of Iron, which ſhifts the Axis (7) to its Paralleliſm with either 
the Axis of the Equator or Horizon. 


The Limb of this Noble Inſtrument is very accurately divided, Diagonally, and by 
the way of unequal Diviſions, uſed by Hevelius ; ſo that the Angle may be taken either 
of thoſe ways, as well as be found by the Revolution- Mort. 
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Navigation and Sea- Terms. 
A. 


Baft. 
Abaſe. 
Affretamentum. 


After - Sails. 
Aloofe. 


Amain. 

Anchor. 

Anchoring. 

Ancient. 

Animated Needle. 
Armed. 

Armings. 

Avaſt. 

Azimuth — 


Back - Stayes. 
Baile or Bale. 
Ballaſt. 

Barco Long d. 
Bark. 

Barr of the Port. 
Bay. 

Beacons. 
Beak-head. 
Beams of a Ship. 
Bear. 


Beneip d. | 
Berrying of a Ship. 
Bildge, 

Bire, 

Birrh. 

Birrocle. 

Bitter. 

Bitts. 

Blocks. 

Bluff- headed. 
Board. 
Boat-Rope. 

t- 0 
Bolts. YT 
Bomb Ketch. 
Bon Grace, 


AN 


Bowling. 
Bowling Bridles. 
Bowling Knot. 
Bowle, a 
Bowſprir. 
Bowſheir Ladders 
Boy. 

Braces. 

Brackets. 

Brails. 

Brakes. 
Breaming. 
Breaſtfaſt. 

Breaſt Hooks. 
Breaſt Ropes. 
Breechings, 
Breeze. 
Brigantine. 
Brooming. 

Bulk of a Ship. 
Bulk-heads. 

Bunr of a Sail. 


Bunt Lines. 


Buoy. 

Burton. 

Butt. 

Buttock of a Ship. 


'| Bylander. 


C. 
Cable of a Ship. 
Caburns, 
Calking or Cauking. 
Cambring. | 


Cardinal Poinrs. 
Careen. 
Carling-Knees. 
Carlings. 

Carnell. 

Caskets, 
Caſt a Point of Traverſe, 
Catharpings. 
Catt-Holes. 
Chafe. 
Chain - ſuot. 


Alphabetical INDEX 
To Both Volumes. 


Clinch Bolts. 
Clinching. 
Cloathed. 
Cloſe Fights. 
Cloyed. 
Coach. 


Cradle. 
Craft. 
Crane-Lines. 
Crank. 
Cringles. 
Crols-Staff. 

— 

ece. 
Trees. 

Tree- Yard. 
Crow-feer. 
Cubbridge- Heads. 

; Cuddy: 


Cuddy. 
Culvertaile. 
Cun. 
Currents. 

Cut a Feather. 
Cut-Water. 


D. 

Devs Quadrant. 
David or Davit. 
Deadmens Eye. 

Reckoning. 

Riſing. 

Water. 
Dead Ropes. 
Deck. | 
Deck-Nails. 


Declination of the Compaſs. 


Deep Sca-Line. 
Deflection. 
Departure. 
Dipping- Needle. 
Diſtance run. 
Dock. 
Dogger. ſe 
Doubling a Ca 
Drabler. N 2 
Draggs. 
Draw. 
Drift-Sail. 
Drift-Way. 

rive. 


Duckup. 


Earing. 

Eaſe. 

Eddy. 

End for End. 
Entring-Ladder. 
Eye. 


Fack. 

Fake. 

Fall. 

Fall off. 
Falls. 
Farthelling. 
Faſhion Pieces. 
Farr. 
Feazing. 
Fend. 
Fenders. 
Fidd. 

File Rails. 
Fiſh Block. 
Fiſhes, 

The Fiſh. 
Flags. 

Flair. 

Flar, 

Flie. 

Floor. 
Flotſon, 
Flown Sheets. 
Fluſh. 
Fly-Boar. 
Fore-Caſtle. 


Foot. 


Foul. R 
Warer. 
Founder. 
Free, 
Freſh Shot. 
Frigar. 
Frigatoon. 
Furle. 


| Furling-Line. 


Furring. 
Futtocks- 


Gage. 
Gale. 
Galeaſſe. 
Galleons. 
Galley. 
Gallery. 
Gang. 


Way. 
Garboard Plank. 
Strake. 
Garland. 
Garnet. 
Gare of the Sea. 
Gift-Rope. 
Girding-Girt. 
Goaring. 
Goole-Wing. 
Grapnell. 
Grarings. 
Graving. 
Great Circle Sailing. 
Gripe of a Ship. 
Gromet. 
Ground Tackle. 
Timber. 


Grounding. 


Gudgions. 
Gueſt-Rope. 
Gulph. 
Gunnel. 
Gun-Room. 
Gunwalc. 
Guy. 

Rope, 

H. 


Hail. 
Halliards. 
Handſpike. 
Harpings. 


Hatches. 
Hatchway. 


Hauſer. 


| Hawſles, 


Head-Lines. 
Sails, 


Heliſpherical. 

Helm. 

Hitch. 

Hodometrical Method of * 
Longitude. 4 

Hoiſe. 

Hold- off. 

Hoordings. 

Hooks. 

Horſe, 


Hounds, 


Jeer. 

Capſtan. 
Iron Sick. 
Jury Maſt. 
Jack. 


_ 
edgin 
Omg 
Keel, 
Keelſon. 
Kenks. 
Kennets. 
Ketch. 
Kevels. 
Knave Line. 
Kneck. 
Knees. 
Knee-Timber, 
Knerrles. 
Knights. 
Knors, 


2 
Ladders. 
Land- ſull. 
layed. 
lock d. 
Mut in. 
to. 
Langrel Shot. 


Lanniards. 


Lanniers. 


Larboard. 
Large. 
Laſh. 
Laſhes. 
Laskers. 
Lasking. 
Latches. 
Latitude. 
of a Place. 
Launch. 
Lay the Land. 
Lead. 
Ledges. 
Lee. 
Shore, 
Way. 
the Helm. 
Larch. 
ward. 
Shore. 
Fang. 
Lecech * a Sail, 
Lines. 
Legs of the Marnets, 
Ler-fall. 
Lie under the Sea. 
Lifts. 
Lights, 
Limber Holes. 


Locker, 


Log, 


ZET 


M 


Pinnag 


» Bub VOLUMES. 


Leg. Pintles. Rudder Irons. 
Line. Plain Chart. Rope. 
Long Boat. Sailing. Rumb. 
Longitude. Platform. Line. 
Loot, Plow. Scale. 
Hooks. Point of the Compals. Rungheads. 
of a Ship. Pointing the Cable, Rungs, 
Tackle, Poop. Runner. 
Loom. Port-laſt. ; &. 
Loom Gate. Port Nails. Sail. 
Loop Holes. Portoiſe. Sails 20 Shi p 
Loxodromicks. Ports. Sailing a 
Lutt. Port the Helm. <carted. 
Luſt. Preddy. Scoper-hele. 
M. Preſt Sail. Scupper Nails, 
Magnetical Needle. Preventer Rope, Scuttles. 
Main Maſt. Prick. Sea Gate. 
Top Maſt. Proper Navigation. Sca Quadrant. 
Manger. Proviſo. Sea Yoke, 
Marline. Proyolt-Marſhal. deams of a Ship. 
Spike, Prow. Secl. 
Martnets. Puddings. Seizing. 
Maſts of a Ship. Pumps. Send. 
Matts. Pump-Brake. Separation, 
Meridian Line. Can. Serve. 
Mercators Chart. Vale. Serr. 
Sailing, Purſer, Sertle a Deck. 
Middle Latitude. Putrocks. Sew. 
Mid-Ship Men, Shrowds, Shackles. 
Miſſen Maſt. Q. Shallop. 
Mizzon Maſt. Quadrant of Davis. Shank. 
Monks Scam. Quarter. Sheering. 
Moor. Quartering. Sheer Hooks. 
Murderers. Quoile. Shanks. 
Quoin, Sheers. 
Navigation, Quarter Wind. Sheathing. 
Nautical Chart. R. Sheets. 
Compaſs. Rake of a Ship. Shifrers. 
Planiſphere. of the Rudder. Shivers. 
Needle. Ram-hcad. Shoale. 
Neipe Tides. Ranges. Short Sails. 
Nettings. Rate of a Ship. Shot of a Cable. 
Nippers. Ratlines. Shrouds. 
Naval Architecture, Reach, Signals. 
Near. Rectificr, Sinner. 
Nocturnal, Reef, Skarfed. 
O. Reeve. Skuppers. 
Oakum. Rends. Slatch. 
Oazy Rhumbs. Sleepers. 
Oblique Sailing. Ribs of a Ship. Sling. 
Oblervation. Ride. Slope. 
Offin or Offing. a· croſs. Smack. 
Of: ward. a-peck. Smiring Line. 
Orlope. | a-thwarr. Snatch Block. 
Orchodromiques. between Wind and Tide. Sound. 
Oter-Rake. Hawſefull, Sounding, 
Our-Licker, Portiſc. Spell. 
Riders. Spent. 
Pallet. Rigging. Spikes. 
Parallel Sailing. Right Sailing. Spiking the Ordnance. 
Parbuucle, Right the He!m. Spindle. 
Parcelling. Riling Timbers, Splice, 
Parrels, Riſings. Split. 
Partycrs, Ropes, their Names. Spooning. 
Faſſarado Rope. Rope Varn. Spring a Maſt. 
Paunch, Round-houſe, Tides. 
Pawle, Round in. Spun-Yarn. 
Paying, Rother Nails. Spurkets. 
deck. Rowle, | Squadron. 
Pillow, ' Rowle. Stanchions. 
Pink, Rudder Standing Part of the Sheet: 
Pinnace. | Standing 
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Standing Ropes. 
Part of che Tackle. 

Starboard. 

Stays. 

Steady 

Steer. 

Steera ge. 

Steeve. 

Stem. 

Step. 

24 

Stern- faſt. 

Poſt. 
Steward of a Ship. 
Stirrup of a Ship. 
Stoaked. 

Stocks. 

Stopper. 

Straits. 

Streig bes. 

Strake. 

Strap. 

Stream Anchor. 

Stretch. 

Strike. 

Studding. 

Surge. 

Swabber. 

Sweep. 

Sweeping. 

Swifters. 

Swiſting of a Boat. 
Ship. 


; 

Tack. 

abour. 
Tackles. 
Tafferel. 
Take and Leave. 
Tally the Sheets. 
Tampkin. 
Tampion. 
Tarpaulin. 
Tartane. 
Taughr. 
Taunr. 
Thaughts. 


Tite. 

Top-Gallant. 
Armours, 
Maſts. 
Ropes. 

Topping the Lifts. 

Tornade. 

Tow. 

Trail Board. 


Treenels, 


e 
Trough of the Sea. 
Trucks, 


Trunnions. 
Truſſes. 
Tuck. 


V. 
Vale of a Pump. 
Vane. 
— 
ec. 
Viol. 
Unmore. 


Waft. 
Waggoner. 
Wake. 
Wale. 

Knor, 

reared. 
Walr. 
Wapp. 


Warp. 
Wall 
Boards. 
Cloaths. 
Trees. 
Watch. 
Glaſs. 
Warer-born, 
Line. 
Shor. 
Way. 
Way of a Ship. 
Wear, f 
Weather Coyle. 
Gage. 
Weight. 
Wending. 
Whelps. 
Whip-Staff. 
Whoodings. 
Wind Taughr. 


Winding Tackle Block. 


Windlaſs. 

Wood and Wood. 
Worming. 
Woulding. 
Wreck. 

Wrack. 

Wright's 9 


Vards of a Ship. 
Yare. 
Yatches. 


Yaws. 
Yoke, 


Mathematical and Philoſophical 
Inſtruments, and Practical 


Mathematics. 


A. 
Olipile. 
Air Pump. 
Alida da. 
Almacanters Staff. 
Analemna. 
Anemoſcope. 
Areometer. 
Armillary Sphere. 
Aſtrolabe. 


| 


— 


| Aſtronomical Quadrant. 


Calendar. 
Azimuth Compals. 


Back-Staff. 

Ball and Socket. 

Beam Compaſs. 

Bow. 

Box and Needle. 

Brachiolum. 

Burning-Glaſſes. 
C 


Chords. | 
Chronometers. 
Circumferenter. X 
Clepfydra. | 
Compaſs Dial. 
Croſs-Stafl. _ 


Decimal Scales. 
Declinatory. 
Declining Dials 
Demi-croſs: 
Diagonal Scale. 
Dialling Globe. 
Scales. 
Sphere. 


Dials. 
Dioprer. 


Direct Dials. bt 


Double Horizontal Dials. 
Draught Compaſites. 
E 


Elliprical Dial. 
Engylcope. 


Equinoctial Dial. 
Erect Direct Dials. 
Erect — Dials. 


Fore · Staff. 
Gnomon. : 
Gunter's Line. 


Quadrant. 
Scale. 


H. 
Half Tangent Lines. 
Heliſcope. 
Horizontal Dial. 
Hour Lines. 
Hygrometer. 
Hygroſcope. 
Hydroſtatical Ballance. 
Jacob's Staff. 
Imperial Table. 

I. 


Label. 


Level. 


Levelling. 

Limb. 

Line of Numbers. 

Line of Lines. 
Solids. 
Superficies. 
Chords. 
Secants. 
Metals. 


Characters Mathematical. 


Equated Bodies of the Lines. 


Maps 


3 


| | 
P 
* 


y 
* 
1 
E 
4 
* 
x 


Scale: 


FSecto 


begm 
= Sinic; 


Hines. 


Judin 


Statio 
YariC; 
Stentt 
durre 
Juper 
Surftad 


Tangy 
Tele 


Theo 


Thern 
Thern 
Three 
Trave 
Triany 


Unive 


Way. 
Wheel 


e VOLUMES. 


— 


M. 


Meſolabium. 
Micrometer. 
Mine Dial. 
Microſcopes. 
Millains. N 


Needle. 

Neper's _ 
Nocturnal. 
Numbring _ 


Paraller Ruler. 
Parallelogram. 
Peram bulator. 


Plain Scale. 
Table. 
= Plow. 
F Plumb Line. 
Portable Barometer. 
protract ing Pin. 
Protractor. 
Primes. 
Priſm. 
Proportional Scales. 


uadrant. 
Q Triangular. 
Quadrat. 3 
Quadrant of Davs. 
Quadrature Lines. 


Reducing Scale. 
Reflecting Teleſcope. 
Regulator. 

Ring Dial. 
Rule Sliding. 
Rumb — 


Satellite Inſtrument. 

Scales. 

Proportional. 

Sector. 

= dcgments. 

Sinical Quadrant. 

dines. 

viding Rule. 
Square. 

Station Stafl. 

Yarical Baroſcope. 

Stentrophonick Tube. 

Surveying Scale. 

Jupertic.es Line. 

Surface Line. 


Tangent Lines. 
Teleſcope. 

| Theodolire, 
Thermometer. 
Thermoſcope. 
Threc-legg'd Staff. 


Travelling Barometer, 
Iriangular Compaſſes. 


Quadrant. 
U 


Univerſal E uinoctial Dial. 
57 | 


Way-Wifer, 
Wheel, 


Perpendiculum Chronometrum. 


Wheel Barometer. 


Wind Gun. 


—— 


Arithmetick and Algebra. 


Bacus. 

Abſolure Number. 
Abundant Numbers. 
Addition. 

of Logarithms. 
of Vugar Fractions. 
of Decimals. 
Aggregate. 
Algebra 
Algebraick Curve. 
Algorithm. 
Algoriſm. 
Aliquant Part. 
Aliquot Part. 
Alligation. 
Medial. 
Alternate. 
Alternation. 
Amiable Numbers. 
Analyſis of Infinites. 
Anatociſm. | 
Anti-Logarithm. 
Approximation. 
Arithmetick. 
Arithmetical Complement. 
Progreſſion. 
Article. 
Artificial W 


| Bimedial. 


Binomial, 


C. 
Calculus Differentialis. 
Integralis. 
Canon. 
Canonical Equations. 


Carat. 


Central Rule. 
Characters Algebraical. 
Chiliads. 

Circular Numbers. 


(limacterical Year. 


Coefficients. 
Combinations, 
Commenſurable Numbers. 
Surds, 
Common Diviſor. 
Compoſition of Proportich. 
Compound Intereſt. 
Quantities. 
Concrete Numbers. 
Conſequent. 
Conſtruction of Equations. 
Continual Proportion. 
Converſion of Equations. 
Colle, 
Collick Quantities. 


Crois Multiplication, 
Cubick Equations, 
Cubical Number. 
Cubocube. 

Cypher. 


Characteriſtick of a Logarithm, 


| 


D. 
Dactylonomy. 
Deficient Numbers, 
Decimal Fractions. 
Degree Parodick. 
Denominator. 
Depreſſion ot an Equation. 
Difference. 

Digits. 
Diſcontinual Proportion. 
Diſcrete Proportion. 
uantity. 
Dividend. 1 
Dividual. 
Diviſion. | 
in Decimals. 
Vulgar Fractions, 
of Logarirhms, 
by Logarithms. 
of Proportion. 
Diviſor, 
Duplicate Proportion, 
Duplication. 


Election. 

Eminential Equation, 
Equations. 
Equimultiples. 

Even Numbers. 
Evenly Even. 
Odd. 
Evolution. 

Excgeſis Numeroſa. 
Exponent of the Ratio. 
Exponential. 
Extraction of Roots. 


Factors. 

Falſe Poſition. 

Fellowſhip. 

Figurate Numbers. 

Figures. 

Fluxions, 

Fractions. 
Decimal. 
Sexageſimal. 
Algebraick. 

G 


Geodetical Numbers. 
Golden Number, 
Rule, 

H, 
Harmonical Proportion. 
Heterogeneal Numbers. 

Surds. 


Hypobibaſmus. 
I 


Imperfect Numbers. 
Improper Fractions. 
Incommenſurables. 
Incompoſite Numbers. 
Index. 
Ineffable Numbers. 
Infinite Series. 
| Integers. 
| Intereſt, 

Interruption of Proportion; 
' Inverſe Proportion, * 
Involution. 


Irrational 


Homogeneum Comparationis, 


= 
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Irrational Numbers. 


Iſomeria. 


Lateral Equation. 

Laws of Chance. 

Like Signs. 
Quantities. 

Linear Numbers. 

Literal Algebra. 

Logarithms. 

Logiſtical Arithmetick. 

Logiſticks. 8 


Magick Squares. 
Medial Alligation. 
Millains. 

Mix d Number. 
Multinomial. 
Multiple Proportion. 
Multiplication. 
Multiplicator. 


Negative Quantities. 
Signs. 
Neper's Bones. 
Numbers. 
Numeration. 
Numerator. 
Numeral _ 


Original Equations. 
P 


Paraboliſmus. 
Parodical Degrees in an Equa- 
tion. 

Partnerſhip (a Rule.) 

Parr Proportional. 

Plane Number. 

Permutation of Quantities. 

Play. 

Political Arithmetlck. 

Polygonal. 

Polynomial Root. 

Poſition (Rule. ) 

Poſitive Quantities. 

Powers. 

Practice. 

Prime Numbers. 

Product. 

Progreſſion Arithmetical. 
Geometrical, 

Proper Fraction. 

Proportion. 


— 


Quadratick Equations. 
Quadripartition. 
Quotients. 


Rebate. 


Reciprocal Proportion. 


Reduction. 
of Equations. 


Decimals. 
Vulgar Fractions. 
Money. 

Renewing of Leaſes. 

Reſidual Root. 

Reſolvend. 

Reverſions: 


—_— - 
Binomia!, 


As. 
| Academy. 


Rule of Falſe. | 
Three. 0M 


Sexageſimal Fractions. 
Similar Plane Numbers, 
Solid Numbers. 
Simple Quantities. 
Solid Numbers. 
Species. 
Spherical Number, 
Square Number. 
Roor, 
Subduction. 
Subduple Proportion. 
Submultiple. 
Subſtitution. 
Subſuper Particular. 
Subtraction. 
in Algebra. 
of Indexes. 
Integers. 
Logarirhms. 
Vulgar Fractions. 
Decimals. 
Subtriple Proportion. 
Sum. 
of an Equation. 
Superficial Numbers. 
Superparticular Proportion. 
Superpartient. 
Surds. 


y 

Tariff. 
Terms of an Equation. 

Proportion. 
Tetragoniſtick Calcuuls, 
Tranſpoũtion. 
Trinomial Root. 
Tripartition. 


” 


Variable Quantities, 

Vinculum, 

Unciz. 

Unite. 

Unlike Quantities. 
Signs. 

Vulgar Fractions. 


— 
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Natural Philoſophy and 
Phyſicks. 


A. 


Academicks. 
Acceleration of the Deſcent of 
Bodies. 
Accenſion. 
Accretion. 
Acerb. 


Acidity. 
Acids. 
Acidulæ. 
Acouſticks. 
Acrimoni ous. 


Actinobiliſm. 


Air Pump. 


'| Caſtor and Pollux. 


Active Principl 
Ad Octo. hat 
#Xolipile, 

Ether. 

Agitation. 


its Reſiſtence. 
its Weight. 


Airy Meteors. 
Alteration. 
Ambient. 
Anacampricks: 
Anemoſcope. 
Animation. 
Animals. 
Animalcula 
Antidiluvian. 
Antipathy. 
Antiperiſtaſis. 
Apporrheæ. 
Aporhea's. 
Aquatick. 
Architectonick. 
Areometer. 
Argyrocomus. 
Armed Load - ſtone. 
Asbeſtine. 
Aſpetity. 
Atmoſphere. 

of 


i. 


Arome. 
Attraction. 
Attrition. 


B. 
Balani. 


Barometer. 
Wheel. 
Bile. 


Biolychnium. 
Bivalve. 
Blackneſs. 

Blood. 

Body, 

Bolonian- Stone. 
Bolus. : 
Burning-Glaſs. + 


= 
Camera Obſcura. 
Caprz Saltantes. 


Caracauſticks, 
Cataphonicks. 
Celerity. 

Centre of Gravity. 
Centrifugal Force. 
Centripetal Force. 


Cenrro-Barrical. 
Cerarias. 
— 
hyle. 

Circulation of the Blood. 

| Carteſian Syſtem. Ebulli 
Circumſcription. Echo. 
Clouds. : E "ws 
Clypei-formis. Frome 
Coagulate. Coalitie Elaſtic 


Elaſti 


1 
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Coalition. Elateriſts. | Hygroſcope. 
Coacervate Vacuum. Electricity. Statical. 
Coheſion of che Parts of Matter. Elements. Hypotheſis. 
Conarus Centri-fugus. Emericks. I. 
Concoction. Emphatical. Ice. 
Coheſion. Epicurean Philoſophy. Ignis Fatuus. 
Conſtituent Particles. Equable Motions. Incaleſcence. 
Coition, Equinus Barbatus. Incongruity. 
Colatute. Equi vocal Generation. Incorporate. 
Cold. Evanid Colours. Incur vation of the Rays of 
Coldneſs Potential. Exhalation. 1 Light. 
Collifion. Exhauſted Receiver. Inergerical, 
Colour. Expanſion, Inflection of Light. 
Comets. Exper mentum Crucis. Influence of the Planets. 
Comminurion, Expiration. Intenſion. 
Commiſſures. Exploſion. Interſperſum Vacuum. 
Compoſition of Motion. Extramundan Space. Ifacrone. 
Conarus recedendi ab Axe mo- | Exuviz. Juxra Poſition. 

tüs. 
Concatenation. Faculæ. Lampadias. 

Concentration. Faculty. Lapideſcent. 

4 8 Concretion. Natural. Lation. 
Condenſation. Vital. Laws of Motion. . 
& Congregation. Animal. Levitation. 

Congruity. Fantaſtical Colours. Leight. 

Conſiſtent Bodies. Faſciz of Mars. Levity. 

Conſtipation. Fermentation. Light. 

Conſtriction. Ferrugineous Waters. Line of Gravitation. 
Contiguity. Figure. Direction. 
Continuum. Filaments. | {wifreſt Motion. 
Contractile. Fire. Liquids. 

Convexity, Firmnels, Load-ſtone. 

Copernican Syſtem, Fiſſures. Locus. 

Corporeity. Fits of eaſie Reflexion. Lonchites. | 
Corpulcles, Tranſmiſſion. Longitude of Motion. 
Corpuſcular Philoſophy. Fixity. 

Corroſibility. Flamma Vitalis. M. 
Corroſi veneſs. Fluid Body. Machina Boyliana, 
Corruption. Fluidity. Maculæ Solares. 

Coruſcation. Flucres. | Magnetiſm, 
Crepuſculum. Flux and Reflux of the Sea. Magnifie. 

& Crowns of Colours.“ Form. Malleable. 

& Cruſtaccous. Formed Stones. Marchaſite. 

Currents. Foiſils. Marine Barometer. 
1 Freezing. Maſſe. 
Damps in Mines, Friable. Materia Subtilis. 
Deſlexion of the Rays of Light. Fuga Vacui, Maturation. 
Deluge. Function. Mechanical Philoſophy. 
Denſity. Funicular Hypotheſis. Medium. 
Delcent of heavy Bodies. G. Memory. 
Deterration. Generation. Mephitical Exhalations. 
Dew. Globules. Mercurial Pho ſphorus. 
Dacouſticks. Gravitas Acceleratrix. Metals and Minerals. 
Diaphaneity. Gravity. Metallurgy. 
Dittorm. Specifick, Mereors. 
Diffuſion, Gravity. Microcouſticks. 
Digeſtion. ; irs Gentre. Microphones. 
Diſceus five Diſciformis. Gun-Powder. Minima Naturalia, 
Diviſibility. — 
Draco Volans. Hail. Moments. 
| Ductiliry. Halo. Motion. 4 
Halo's its Laws. 
Earth, Hear. Motion compounded. 
Quakes. Heavy Bodies Deſcent. Motrix Vis. 
Ebbing and Flowing, Hererogeneal Lighr, 
Ebullition. Particles. Nature. 
Echo. Homoiomerical Principles. m Natural Philoſophy. 
Efferveſcence. Humidity. Neutral. 
Etfluviums. Hydraulicks. Nutrition. 
Elaſtick Force, Hydroftaricks, 
Elaſticuy. Hygrometer. Oblique 
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Oblique Force. | Saporifick Particles, 
Odour. Saporous, h 
Odours. Seeing. | 
Opacous. Senſation. 
Opacity. Smelling. 

. Snow. 
Paraſelene. Solidity. 
Pelagiz. Sound. 

Penetration of Dimenſions. Space. 

Pendulums. Abſolute. 
Peripateticks. Relative. 
Permeating. Specifick Gravity. 
Perpetual Motion. Sphere of Activity. 
Perrifications, Spring of the Air. 
Phantaſtick Colours. Spors in che Sun. 
Phznomenon, Spring-Tide. 
Philtration, Springs and Fountains, 
Phoſphorus. Springy Bodies, 
Phyſicks. Stalactitæ. 
Phyſiology. Statical Baroſcope. 
Pithias. Hygroſcope. 
Place. Stones. E 
Pneumarical Experiments, Strata: 
Polarity. Striæ. 
Pores. Subſtance. 
Poſitive Levity. Subterraneous. 

Potential Coldnefs. Suction. 

Pragmatical. Sulphur. 
Preſſure. Sun. 

Prima Naturalia. I. 
Principle. Tactile Qualities. 
Priſm. Tangible Qualities. 
Projectiles. Taſte. 

Pulſe. Taſtes. 

Pulſion. Tautological Echos. 
Purgative Medicines. Teſtaceous. 
Putrefaction. Tetragonius. 

, Texrure. 

Qualities. Thermoſcope. 
Quantity of Matter. Thermæ. 
Quantitatisacceleratrix Thunder. 

Quantity of Motion. Tides. 

R. Time. 

Rainbow. 4 Torricellian Experiment. 
Rare Bodies, Tranſmutation. 
Rarefaction. Tranſparency. 

Rays. Tubuli Vermiculares. 

of Light. V. 
Reaction. Vacuum. 
Redintegration. Vapours. 
Reflection. Variation of the Compaſcs. 

Reflexibility. Vegetables. 

Reflux of the Sea. Vegetation. 
Refraction. Verticity. 
Refrangibility of the Rays of | Veru. 

Light. Vibrating Motion. 

Regions. Vibration. 

Relative Gravity. Virgæ. 

Remiſſion. Virgula Divinatoria. 

Renitency. Vis Centrifuga. , 

Repelling Force. Centripera, 

Reſiſtence of the Medium. Vis Centripera Quantiras Acce- 

Refiſtence of a Fluid Medium. leratrix. 
the Air to project. Quantitas Motrix. 

Reſpiration. Viſion: 

Reſtitution. Vis Inertiæ Materia. 

Rigorous. Vis Stimulans. 

Roundneſs. Viſual Faculty. 

Ruminant Animals. Viviparous. 

Ap | Uniforme, 


| Union. 
Volatility. 
Vomits. 
Vortex. 


Water. 
Waves of the Sea. 
Weight - - Air. 

0 ies in the Planet 
Whiteneſs. las 
Wind. 

» 4 


Xiphias. 
Z. 
Zoography. 


Geography and Chronology, 


Ra. 
uator. 
— 
Angle of Longitude. 
Angle of the Diſtance of two 
Places: 5 
Anomaly. 
Anachroniſm. 
Archipelagus. 
Altitude of the Pole. 
Amphiſcii, 
Amplirude. 
Antartick Pole: 
Antzci. 
Anticthones. 
Antiæci. 
Antipodes. 
Antiſcii. 
Arctick Circle. 


Pole. 
Aſcii. 


Biſſextile. 

Boſphorus. 

Burning Zone. 
C. 


Calendar. 
Calends, . 
Callippick Period, 
Cape. | 
Cherfoneſus. 
Chrography. 
Chronology. 
Civil Year. 
Climate. 
Continenr, 
Coſmography. 
Cycle of * 


Degree of a great Circle 


Diſtance of Places. 


Depreſſion of the Pole. 
Dominical Letter. 

| E. 

Earth. 

Eclipſes. 

Elevation of the Pole. 
Emboliſm. 


Epact. 
Epocha. 


Ephemeris. 


Equation 


4 Lenſible 
Sideria 
olar Y 
dolſtice 
punday 
dyderia 
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ynodical Month. 


uation of Time. J. | B. 
— — — Zone. — 
Equinoxes. erreſtrial Globe. Incum, 
: gw Zone, — 
e. ropicks. aporis, 
Frozen mn Twilight. Arenæ. 
Geographical Miles. 728 . _y : 
— e. — 
Globe. Viſible Horizon. I Sulphur. 
Golden Number. Vertical Circles, | | 
W, — 
Gregori an Year, F , ! , 
Gulf. Winter Solſtice, Joviale, 
H. Y. f Martiale. 
Hegyra Year 4 — 
e Pole. . Y- 
Height of h Zenith, Bolonian Stone. 
Horizon. Zone, — 4 
hical Charts utter of Antimon 
Hy 2 = — . N Y, 
| — Dons CHYMYSTRTY. | Calcination, 
kad jus « Corp, 
Period. ] A. Flints, 
1 —.— 3 N Lead, 
titude of a Place. cetum icatum. Ti 
— Year Acetum Phyloſophorum, Vitrol, 
Levant. Achamech. Calx, 
Longitude of a Place. Acids. ; of Antimony, 
Lunar Cycle. Active Principles. Gold. 
Months. Adaridge. Caput Mortuum. 
Luni- Solar- Vear. Adept. Adeptiſts. ent. 
M. Adiapherous. Cementation. 
Magnetical. Es Uſtum. 2 Ceruſs. 
Meridian. Ethiops Minerale. Chalcanthum. 
Meridional Diſtance, Alchymiſt. Chryſocoraunius Pulyis 
Parrs, Alembick. Chryſtal Mineral. 
8 Miles. Alcohol. Chryſtals of Copper, 
= Meronick Year. Algoret. artar, 
Months. Alkaheſt. Silver. 
Monſoons. Alkali. Chryſtallization. 
: . Alkalizate Sp. of Wine, Chymia. 
Nadir. Aludels. Chymiſtry. 
Natural Day: Amalgama. Cinefaction. 
Nones. Amanſes. Cinnabar, 
Northern Signs. Amouſes. ; of Antimony, 
E Nycthemeron, Anima Heparis. Circulare, 
1 O. Sarurni. Circulatorium, 
Ocean. Animated Mercury. Circulus. 
Olympiad. Antihecticum Poreriii Crocus Martis, 
1 Antimonium Diaphoreticum. Metallorum. 
Parallels of Latitude. Medicamenrtorum. | Cuppel. 
Peninſula. Reſuſcirarum, D. 
Periæci. Aqua · ſortis. Damnata Terra. 
Period. uila alba. Decrepitation. 
Progrometer. Alber _ Degrees of Fire. 
Periodical Month, Martis. Deliquium. 
Periſcii. Arcanum, Depart. | 
Pole of the World. Duplum, Dephlegmared. 
Proceſſion of rhe Equinoxes, Jovis. Dew of Virriol. 
. f R. Ardent 1 — js 
ationa Armoniack Salt, Digeſtio Chymica, 
Real FHorizon, Volatile Spirit. DiRillarion, 8 
Receſſion of the Equinoxes. Athanor. Dome. 
Retroceſſion of the Equinoxes. | Auripigmentum. Double Veſſel. 
S. Aurum Fulminans, E. 
enſible Horizon. Moſaicum, Elaboratory. 
Siderial Year, Potabile. Elixir. 
olar Year. Azorh. Empyreuma. 
dolſtices. Alman Furnace. Enixum Sal, 
dunday Letter. Arhenatorium. Ens Primum, 
dyderial Year, Veneris, 
c Eſſence 
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> — _ 
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Eſſence. | 5 
Eſſential Oil. r 
Eſſential Salt. 
Etherial Oil. 
Eſurine Salt. 
Evaporation. 
Expretiion. 
Expreſs d Oils. 
Extract. 


Ls 


Fetmentation. 
Filtration. 2 
Fix d Nitre. 
Flowers. 

Flux Powder. 
Fulminaring Powder, au 
Fulmination. f 
Fumigatio Cbymica. 
Furnace. 
Fuſion. 


SJ 


Gas. | 
Gilla Vitrioli. 
Golden Sulphur of Antimony. 
Granulation. 
Gravelling Aſhes. 
=. 
Helm. t 
Hermetical Philoſophy; 
Phyfick, 
Seal, 
Art 1: 
W Principles. 
Ignis Rota- 
Incaleſcent Mercury. 
In corporate. 
Infernal Stone. 
Irradiation. 


Kingdom. 


Laborant. nc: 

Lac Lunæ. At 

Lapis Infernalis, 
Prunellæ, 
Medicamentoſus. 

Le vigation. 

Lingot. a . 

Liquor of fix d Nitre. 

Litharge. 

Liver of Antimony. 

Lixivious. 

Lotion. 

Luna Cornea. 

Lutation. 

Lute. 


Magiſtery, N 

of Bizanch; a 
Lead, | 
Scammony, | 
Tartar. 

Magneſia Opatllina. 

Martial Regulus of Antimony. 

Matraſs. 

Menſtruum, 

Peracurum, * 

| Mercury. | 

Mercurius Dulcis, 
Vuz, . 


1 ” 


| .. 


Quartation. 


| Roſtrum. 


' Saccharum Sarurni. 
| Saffron of Gold, 


Moors heaeQ. 

Mortifiec. 1 

Muffe. 0 
N 


Naked Fire. : 
Noctiluca. 
O. 


Offa Alba. 
Oil, 
of Philoſophers,” 
Sulphur per Campanam, 
Tartar per Deliquium, 
Vitriol. 


Paſſive Principle ä 
Pelican. 
Pellicle, 
Peracutum Menſtruum. 
Per Minima. 
Perpetual Cauſtick. 
Philoſophical E884 
Phlegm, 
of Vitriol. 
Phoſphorus. 
Philoſophers Tree. 
Plum bum Uſtum. 
Præcipitate, 
White, 
Yellow, 
Roſie, 
Green, 
Red, 
Precipitation. 
Principles. 
Procels. 
Projection. 
Prunellæ Sal. 
Pulvis Fulminans. 
Purification. _ _ 
Pyrorechnick Art. 
Pyrotechnia. 


Receivers. 

Recipients. 

Rectifie. 
Redintegration. 
Red-Leae. 
Refrigeratory. 
Regiſters. 

Regulus, 

| of Antimony. 
Reſina. 


{| Rerorr. 


Reverberate. 


KReverbaratory Furnace 


Revive. 


of Steel. 
Salamanders Blood.” 
Sal Armoniac,. © 
Circularus, 
Polychreſtum, 
Prunellæ, 
Volatile Oleoſum. 


z 
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5 Vaporoſum Balneum, 


Vitrification. 


Wheel, fire. 
-| Whire-Lead. 
Worm. 


Salt, 
Fix'd, 
Volatile, 
Eſſential, 
Common, 
of Saturn, ; 
Steel,” {by 
eu/rhur 
Tarar,” ' 
-Stratification, - 
Sublimation. 
Sublimate Corrofiye. 
Subliming Pots. 
Sugar of Lead. 
—— * 
u[phureous Spirit of Vi 
Sulphur of Srv of ria 
Sympathetical Inks, 
1 Powder. 


Tarrar Emerick, 
Soluble, 
Vitriolate. 

Terra Damnarg, - 

Teſt, 

Tincture. 

Tranſmutation. 

Tria Prima. 

Turbith Mineral. 

V. 


Velica. 


Vitriol of Copper, 
ats, 
Silver: 
Vitriolate Tartar! 
Volatile Salt, 
Spirit. 
Urinous Salts. 
W. 
Warer. 


©] Agreſles, 
I Amethiſt. 
IAnkred. 
Annulet. 
Argent. 
Armed. 
I Armory: 
IJ Archievement, 
4 Artire. 
| Avelane. 
vs Azure. n. 


| * ' * . S WW 
x 
. 
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Ballers. 
1 Barr. 


HERALDRY. ' 
A Barement of Honour 


Accidents, 


Balls. 


arrulet. 
Barry Bendy, 


— 


Paly. | 


4 — 


Baſe Point. 
Battoon. 
Bear. 
Beaſants. 
Bend. 
Bendlet. 
Bendy. 
Bevile. 
Bezants. 
Beſants. 
Biller. 
Blazoning. 
Bordure. 


Bon). 1100 


Brace. 


Brusk. 
Caboſed. 


Canton. £4339 
Chapeau. 
ChapPe + 
Charge. 
Checky. 

Chief. 

Chevron. 
Chevronel. 
Cloſet. 
Cogniſance. 
Combaranr. 
Coſt. 
Couchant. 
Counter - changed, 


C. 


paſſant, 
ſalient, 
trippin 
Couped. * 
Couple cloſe. 
Coward. 
Crenele. 
Creſcent. 
Creſt. 

Crols. 
Crollets. 


Dancette. 
Debruiſed. 
Delt. 
Devouring. 
Dexter. 


Diaper. 
Diferences: 
Diſplay'd. 
Dormant. 


E. 
Embattelled. 
Enalyron. 
-ndorſed, 

Endorſe, 
Engrailed. 
Entoyre. 

Enurny. 

Eraſed. 

Ermine. 

Erminees. 
Elcutcheon of Pret 
Eſcutcheon. 


Field. 20 
Fer- d u; Moline. 
keſſe. 


componed 


I 4 


ence 


* —_ — 
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File. 

Filler. 
Fimbriated. 
Fitchee. 
Flanche. 
Flask. 
Flory. 
Formee. 
Frett. 


Furchee: 2510 


Farrs. . 
Fuſil. 
Fuſilly. 


Garb. 
Garter. 
Gemelles. 
Gobonared. 
Gorged, 
Guardanr. 


Haurianr. 
Heaume. 
Heawme. 
Honour Point. 
Humid. 
Hurts. 


— 
mpaled. 
Indented. 


Ine ſcotcheon. 


1 94 


— 


Invected. 
Iſſuant. 
Lioncells. 
Lozenge. 


Mantle. 
Martlet. 
Ma rſnalling. 


| Maſcle. 


| Maunch. a 


| Membred. 


: 
Naiant. 


Moline, 4 Creſs, 


| Mound. 
| Muller, 


Nebuloſe. 


INombril Point. 


Ogreſſes. 
Or. 


Ordinaries. 


Pale. 


Orle. 
P. 


Pall. 
Pallet. 


Paly. 
Paly- bendy. 
ane. „ 


Patee. 


¹ 
S 
21 
00 
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Peirced. 

Perforated. 

Phæons. 

Pile. 

Plates. 

Point in. 

Points. 

2 

ampion, 

— l 


Plain, . 


Raguled, 
Rampant, 
Rebuſſes. 
Regardant. 
Ribbon. 
Rundles, 


8. 
Sable. 
Salient. 
Saltier. 
Sanguine. 
Scarp. 
Segreianr, 
Sejant. 
Shapournet. 
— 
upporters. 
— 
Tenny. 
Timbre. 
Tincture. 
Toiſon d' Or. 
Torce. 
Torteauzes. 
Tranche. 
Traverſe. 
Treſſure. 
Trippin 
Pping. v 


Er 
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ARCHITECTURE. 
| | Colonnade. 


Bacus. 
Abreuroirs, 
Acroteriæ. 
Adz. 
Alcove: 
Amphiproſtyle. 
Amphitheatre. 
Anaglyptick Art. 
Anchors. 
Annulets. 
Antæ. 
Antes. 
Anricks: 
Antique. 
Antipagments. 
Apertions. 
Apophyge. 
Aquzduct. 
Arches, 
Architecture. 
Architrave. 
Areoſtyle. 
Afhlar. 
Aſtragal. 
Attick. 


B. 8 
Back and Bottom Nails 
Balliſter. 
Balluſtrade. 
Bandelet. 
Bank. 
Barbican. 
Baſe. 
Baſil. 
Baſilica. 
Baſs-Relief. 
Baſtor.. 
Batten. 
Battlements. 
Bend. 
Beam. 
Bearer. 
Bed- moulding. 
Binding. Joyſts. 
Boulting. 
Brace. 


Brads. 


Building. 
Butments. 


Cantilivers. 
Capital. 

Carcaſe. 
Cantoures. 
Cariatides. 
Carſcade. 

Caſting of Drapery. 
Cathetus. 

Cavette. 
Chamber - Beam. 
Chambranle. 
Channel of the Ionick; 
Chapiters. 


1 Chapirrals 
Cima. 
Cimarium. 


Column. 
Compartition. 
Conge. 

Conſole. 

Corbett. 
Corinthian Order. 
Cornich. 
Coronæ. 


IDipteron. 


Dome. 
Doric Order. 
Dormant Free. 
Dormer. 
Double Aſpect. 
Doucile. 
Dove-tailing. 
Dragon- Beams. 
_ 

ro 
= 

ypreron, 

E. 


Echinus. 
Embraſure. 
Epiſtyle. 
Eves-Lath. 
Eye. 


Face. 
Faſcia's. 
Faſtigium. 
Fillet. 
Flures. 


Flar-Crown, 


Gain. 


| [Girders. | 


Gorge. 

Gorhick Manner. 
Grand Gaſto. 
Ground Plates. 
Groteſque Work. 
Grouppe, 

Gulte. 

Guttæ. 


Hances, 
Hatching. 
Heads. 


G. 
Gable End of a Houſe. 


190 Hexaſtyle. 
++ ps. 1 


Ichno L 
| Impoles. * 

| Tomick, Order. 
Iſles. 
Intercolumniation; 
Inter- Columns. 


= 
8 
1 


Mortiſe. 

Moſaick Work: 

Munnions. 
Murule, 


| Nave. 
Newel. 


Z 
8 
GW 


pallification- 
Paradigrammatice. 
Paraſta. 
Pargetting. 
Pedeſtal. 

Peers. 

Periptere. 


| | Practical, 
Height of che Eye in Perſpedtive 2 


* 
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Piazza's, 4 
Piedouche. 

Pied-droit. 

Pilz. 

Pillar: . 

Pillaſters. 

Pitch. 


Plancere. 7700; þ 


Plane. 
Plaſtice, | 
Plor-bund. Oy - 
Plar-form. 

Plinth. 

Portico. 

Portrails. 

Prick Poſts: 
Principal Poſts. 
Prints. 

Profile. 

Projecture. 

Pronaos. 
Pſeudoppireron. 
Prychoſtyle. 
Pulvinata. 

Punchins. 


Purlings. 


Quarters. 
Quirk. 
Quoins. 


Rafters. 
Raiſing-Pieces. 
Raked Table. 
Reaſon. 

Relief. 
Relievo. 
Reſon. 

Repole. 

Rigler. 

Roman 2 1 


Sapheta. 

Scamilli Impares. 
Scheme. 
Scenography. 
Scribing. / 
Scotia. 

Scratch- Work. 
Scrowles. 
Sculpture. 
Section of a Building. 
Sell. 

Skene. 

Suffito. 

Stucco. 
Stereobata. 
Stereography. 
Stiles 

Striæ. 

Striges. 

Strutt. 

Sty lobata. 

Sty lobaton. 
— 
ymmetry. 
— 


Table, 
Projecting, 


Raked. Tu, 
Tæma. 


— — — — — 


Taille Douce. | Banneret. 

4 Tailloir. A nl Bedrip. 210263. 
Talon. I Beſantine. 8 
Taſſels. Biſextile. Ml! 
Teint. 0 2M Board Half-Peny. 1 439 7 
Tenon. ' { Bordarii. Haube 
Tetraſtyle. Bordlode. gh. 

| Thorus. 71 Bordlands. wilt 

| Tige. 11 Boſphorus, | ens 
Tondino, Bouge. * 
Tore. Bowche. 151 
Tornice, | Bredewyre, 2 I. Alo 

| Torus. Wn þ C. Mito 

| Trabeation. -- | Cade. 19 

, wry Calcage. elfte! 

riglyph. «4 Cara „enim 

ö — , k E 4/434 0400351 

| Tringle. IJCarucate. A 

rochyle. I ] Caſtellorum Operatioo- 
rophy. . | Cerr Money. 3 
Tuſcan Order, | Chamberlain, 

Work. — 8 
* mpan. | { Chorepi 

F ing * Chrilm. "I 
Veſſels. Chriſom. 8 
Union. Chyrograp um. 

oluta. Clerk. 22 
Vivo. Clove. 14 

4 Cocker, 4 

Water Table. Coins. | 
Winding-Stairs. Conſervator: * 

. y 4 4 as | Continent. Di: 
Zacco. Coronare Filios. n 
Tocco. i Corſned. 2291 
Zocle. Coſmography. AY 
Zoperus. Cuſtumarius. 2 

14095 
— — b. D. A 1 
n 1 r. . do. 
Hiſt 3 Antient Cuſtoms, Kc. Damnum. is aloe (£11 / 
a Dane-Gelt. 2 
A. Danger. a 
A Bacor. | Day Work of Land. 

| Abacy. Deciners, | 
Abbat. Decinniers. 75 
Aborigines. Defend. 1 
Academy. Denarii de Caritate. 
Acholite. Denarius. WN Kl: 
Acre of Land. Dom- Boc. antiedecn; 
Advenr. | Domeſday-Book, +. | 
Alba Firma. Drenches. et! 
Ale-Taſter. Drenges, * 
Almoner. Drengage. BY 
Alnager. E. i; 
Alterage. Ealdermen. 1 
Amabyr. Earl. 

Amneſty. Earth. 
Amphora. Ebdomadarius. 

Anachroniſm. Ember - Week. 

Angaria. Ember. 

Angel. Embring-Days. 
Angild. Englecery. 
Annals. Epact. 
Annalia. Epocha. 
Anniverſary. Epiſcopaleonus, 

| Annualia. Epiſcopalia. 

Anomaly. 7 Elauire. * 
Archives. Eſterling. a 
Arch Deacon. | Eſtovers. 8 20 » 
Arch-Presbyter. - | Evenings. dt MH 
Arietum Levatio. Exaction Secular. * 
d Exhibition. Faggot 


An Abdel TN Daz X 


Hogen-hine. 


= 4 
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F. IHoke-Day. a it 1 etonick Year. 8 
Faggot. | omagium reddere. :1] Menſals, and. 
Faldage. Honour, I Menſalia. SH 
Faldfey. y Courts. I Merchan La ge. 8 
Fardles of Land. Honorary Service. v1 — 5 
Farding. Hoſpitallers. { Merreſhap, * 
Fardingdeal. I Hundredi Secta. r 
Faſting-Men. I Auſe- bote. IMNitred Abbors, 
Feodary. Hyde-Land. Mita. * 
Firme. | I Molmutan 2 
Florens. | I. I Molmutrin $ Laws, Wo 
Folk- Land. Icenild. | i: 4 Moniers. 

Folk-Mote. ch Dien. Month. | 
Foot-Geld. 1 Lkenild-Streer, I | Monſoons. 5 
Formella. 1 Moors. 1 
Fortingles. IAsacerta. Mother Tongues. 
Foſſatorum Operatio, Lachrymatories. I Moveable Feaſts. + 1122 
Fot Mell. | Lada. INulta. he 
Framgilc. 1 Lafords Wich. : | Multura Epiſcopi, th 
Frozen Zone. 48 Laga. 1 Maltones Auri. = 

| Lage Dayum. 1 "a, 
Gabel. Lagen. Natural Day. * 
Gainagium. Lagon. -x Nones. edict. 
Gallehalpens. Laſli-Bote. ycthemeron- e 
Gar- ſume. | Lammas-Day. Noble. % 
Gavel-Bread, | I Land-Box. 1 1] Norrey, 1 
Ceſter, Land-Cheap. I Nummata Terræ. 8 
Earth, Land-Gable. . O. 
Mede, Landirecta. Obedientia. 
Rep. Lanoniger. J Obir, 
Gavelling-Men. Laſulite. Obituary. 
Geld. 1 Laſt. Oblata. 
Gemote. 1 Laſtage. | Oblatz. 
General. 1 Lathe Latta. Oblationes Alrarii, « ff 
Gentleman. ] Lath-Reeve. 1 Funerales; 
Geographical- Miles. Latrocinium. Obolus. 
Geography. Laurets. Ocean. 
George Noble. Lawes. Octaves. 
Globe. { Lea of Yarn, Oeconomicus. 
Graſs-Hearth. Left. Silver. Offertorium. 
Grols. Levant. | Olympiad. 
Gule of Auguſt. | Libera, Ora. 
11 Libertas Eccleſi aſtica Ordeal. 

Habentes Homines. 1 Librara Terra. _ Originalia. 

Hadbote. Ligula. Outfangthef. 

Hail-work-Folk. Lourgulary. 0 P. 

Hallage. Lundreſs. Pack of Wodd. 

Haly-Mote: Luſhburgh. 1 Palls. 

Hambling. Luſhborrow. Pannage. 

Ham- ſoken. Lyff- Veld. Pavimenta Teſſellata 

Hand- borow. | 1 Peny. 

Hand-Grith. M. f Penh. Weight. 

Hand-Habend. Macegrief. 1 Peninſula. 

Hang-wite. Mag. Penſa. | 

Hanſe. Maile. 1 Penrecoſtalia. 

Harbinger. Man- bote. Perch. 

Harmitage. Manca. Period. 

„Haro. Mannuali Beneficia. { Peſa. 

Haw. Manumiſſion. Pelage. 

Headborow. Manu- opera. Peter- Pence. 

Head - Pence. Manu: paſtus. Picage. 

Hebber- Thef. Manu- pes. | Pleas of the Sword, 

Hebdomadius. Manus. Plebania. 

Hedagium. Marcheta Mulierum. Plebanus. 

Herald. Marches. Plebiſcitum. 

Hermitorium. 3 habere. Plow-Land. 

Hey-bore. ark Pocket of Wooll. 

Hidage. Marqueſs. Poleine. 

Hide of Land, 8 Pollards. 

HFoblers. atricula Port Reeve. 
Maund. Portiforium. 


1 
: 


Port-mannimore, 
Port-mote. 
Pork- ſokne. 
ound. . 
—.— 
receptory. 
Precbyreri um. 
ſitus Villæ. 
— Money. 
Preſtation Money. 
Prodes Hommes. 
Promontory. 
Providence. 
Proviſor. 


Quadragata Terræ. 
Quadrogeſimals. 
Quadrans. 
Quadranta Terræ. 
Quæſta. 

uarentine. 
as -modo-Su nday, 
Guinquageſima 
Quintal. 
Quinque Portus. 


R. 
Rachat. 

Radechiniſtors. 
Radman. 

Repe Towel. 
Reaſonable Aid. 
Rebellum. 

Recluſe. 

Recta Priſa Regis. 

Re ctatio. 

Rect itudo. 

Red Book of the Exchequer. 
Reeve. 

Refectory. 

Referendary: | 
Regarders of the Foreſt, 
Regius Profeſſor, 
Rehabiliation. 

Relief, 

Rents of Aſſize. 
Repoſition of the Foreſt 
Rep-Silver. 

Reve. 

Rod-Knights. 
Rome-Scot- 

Runcinus, 


Rural 1 


Sac. 

Saka. 

Saccus cum Brochia. 
Sack of Wool. 
Sagibaro. 

Salt: Silver. 

Salute. 

Salus. 

Sanctuary. 

Sapler. 

Scarage. 

Scaragium. 

— WW 
Schire-more. 
Schire-wyre, 


Scutage. 


— 
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Summa, 
Seneſchal. 
Septuageſima. 
Sextar. 


Sheriff. Tooth. 


Shilling. 


Smoak-Ferthings. 


Soveraign. 
Stable. 


Stand. 
Stallagę. 


Starr. 
Star Chamber. 


Sterling Money. 


| Synodales Teſres. 
| Synodale Inſtrumentum. 


Taberders, 
Tabitors. 
Tallage. 


___ | Taxers. 


Terræ. 


Teſtamentales. 
Teſſellata Pavimenta. 


Teſtons. 
Thane. 
Theave. 
Thrimſa. 
Tod of Wool. 
Trentals. 
Tricennalia. 
Trigentalia. 
Trinodaneceſitas, 
Terrx. 
Tronage. 
Tumbrell. 
261608. 2 


Valvaſor. 

Vavaſor. 

Virgate. 

Uncuth. 

Urbicariæ Regiones. 
U*cfangrthe 3 


Waga. 
Wardage. 
Wardecom. 
Ward-Peny, 
Statl. 
Warrecta Terra. 
Warrectum. 
Waſſel-Bowl. 
Water Ordeal. 
Miitling-Street. 
Weald. 
Weight. 
Wedbedrip. 
Weights. 
Wherlicors. 
Mhitſon-Farthings. 
Wold, 


Y. 
Years-Day, 
Mind. 
Yeoman. 
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| ANATOMY 
A. 


Bdomen. 
Abductor Indicis, 
Oculi, 
Minimi digiti, 
— 
ollicis ne 


ö Minimi 
aa * 


Abd ucent Muſcles, 
Abomaſus. 

Abortion. 

Abortive. 

Acantha. 

Acceleratores Urine. 
Acceſſorius Willeſſii. 
Acerabulum. 
Acini-formis Tunica. 
Acromion, | 
Acromphalon. 

Acros. 

Adducent Muſcles, 
Adductores. 

Adductor Ocull, 
Pollicis, e e 
Pollicis} pedis; 7 


Aden. 
Adeps. 
Adipoſe Membrana, 
ena. 
Adipoſi Ductus. 
Adnata Tunica. 
Aiſteterium. N 
Albuginea Oculi, 
Teſtis. 
Album Oculi. 
Alopecy. i 
Alphus, | A 
— Muſculi, 9 
Proceſſus. 


n. 


Allantois. 
Allantoides. 
Almonds of the Ears. 
Alopex. 
Alvearium. 
Amnion. 
Amnios. 
Amphileſtroides. 
Amphibranchia. 
Amphidæum. 
Anaſtomoſio. 
Anatomy. 
Anchyle. 
Anchile. 

Ancon. 
Anconæus. 
Ancyroides 
Andratomy. 
Androgyne. 
Androgynus. 
Animal Secretion, 
Animarion. 


Aniſcalpror. q 
Annuates Muſculi. 
Annular Cartilage. 
Annularis Proceſſue. 
Annular Protuberance. 
Antagoniſta. | 
Anthelix. 
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Anthelix. 
Antias. 
Antiades. 
Anticardium. 
Antiperiſtaltick. 
Antithenar. 
Antitragus. 
— 

orta. 
Aperiens palpebra rectus. 
Aponeuroſis. 
Apophyſis. 


Appendicula Vermi - ſormis. 


Aquæductus. 
Aqualiculus. 
Aqueous Humour. 
Aranea Tunica. 
Arcualia Offa. 
Areola Papillaris. 
Arteria Bronchialis, | 
Venoſa, 
Vena. 
Artery. 
Arthrodia. 
Arthro ſis. 
Articulation, 
Arytænoideus. 
Aſſimmilation. 
Atlas. 
Attollens Auriculam, 
Attollens Oculos, 
Nares. 
Attollentes Muſculi. 
Auditory Nerve. 
Auriculæ Cordis. 
Axillar Veins, 
Arteries. 
Axis. 
Azugos. 
Azygos. 


Balanus. 

Barrel. 

Baſilare Os. 

Baſilica Vena. 

Baſio Gloſſum. 

Baſis. i 

Bathmis. 

Belenoides. 

Bibitorius Muſculus, 

Biceps. 

Bile. 

Biventer. 

Bladder. 

Blood. 

Bones. 

Brachiæus Externus, 
Internus. 

Brain. 

Breaſts. 

Bregma. 

Breve Vas. 

Brevis. 

Bronchus. 

Buceinator, 


Cæcum Inteſtinum. 
Calamus Scriptorius. 
Calcaneus. 
Calcis. 


Calya. 


Calx. 

Canal. 

Canini Dentes. 

Caninus. 

Canthus. 

Capillary Veſſels. 

Capreolaria Vaſa. 

Capſulæ Communis, 
Atrabilariz, - 
Seminales. 


Cardiacus Plexus. 


Carina. 

Caro. 

Carotides. 

Carpus. 

Cartilage. 

Cartilago Enſiformis. 

Carunculæ, 
Oculi, 
Papillares. 

Caraclida. 

Cava Vena. 

Cellulæ Inteſtini. 

Cephalica. 

Cephalopharyngæi. 

Cercis. 

Cerea. 

Cerebellum. 


Cerebrum. 


Cervical Arteries, 
Cerumina. 

Chalaza. 

Choana. | 
Choledochrs Ductus. 
Chondroſyndeſmus. 


| Chorda Membrana, | 


Tympani. 
Chorion. FY 
Chorides. 
Chryſtalline Humour of the 
Eye. 
Chyle. 
Chylification, 
Chyli Recepraculum. 
Chymus. 
Cicatricula. 
Cilia. 
Ciliare Ligamentum. 
Cion. 
Circulation of the Blood. 
Circum agentis Muſculi. 
Claudent Muſcles. 
Caviculæ. 
Cle idion. 
Cliroides. 
Clitoris. 
Clypeal Cartilage. 
Coat. 


Coccygis Os. 
Coccygæus. 


Coccyx. 


Cochlea. 

Cœcum Inteſtinum. 
Ccalia.! 

Ccliack Artery, 
Calum. 

Colliciæ. 

Collum minus Uceri. 
Colon. 

Columnæ Cordis. 


Conoides. 
Conſtrictor. 


Cornua Uteri. 


Columna N * 

Oris. 
Columetta. | 
Commiſſura Craſſiotis New 


æmula. 


£ x 


| Common W of "the 


Chyle. 


| Common Senſory. 


Complexus. N 
Conarion. 2 | 
Concha, . — 5 + 4 * 4 . 
Condyli. enen 
Condylomia. . 


1 
\ 
9 = 


| Congeneres Muſculi,. * 


Conglobare. 
Conglomerate. 
Conjunctiva Tunica. 
Conniventes Glandulæ. 


— — 


* * — _ — — — 


Conſtrictores. 

Cor. 

Coracobrachialis. 
Coracoides. 

Cornea Tunica Oculi, 
Corona. 


Va — 


Cornicularis Proceſſus. 


| Coronale Os. 


Coronalis Sutüra. 


| Coronaria Vaſa. 


Corone. : 

Corpora Carnoſa, 
Olivaria, 
Pyramidalia; 

| Striata, 


ö | Corpus Calloſum, 


Glanduloſum. 
Corrugant Muſcles. 
Corrugator Supercilii, 
Coryphe. 

Coſtæ. 
Cotyle. 
Cotyledon. 
Coryledones. 
Coxæ Os. 
Coxendix. 
Cranium. 
Cremaſter. 
Cribroſum Os. 
Cribrum Benedictum. 
Cricoaryrenoides, 
Cricoides. 
Cricothyroides. 
Chriſta Galli. 
Criſtæ. 
Crotaphick Artery, 
Cruor. 
Crura Medulla Obloganta. 
Crural Artery, 

Vein. 
Crurcus. 
Crus. 
Chryſtalline Humour. 
C hryſtalloides Tunica. 
Cubical Artery. 
Cubi-torme. 
Cubir. 
Cubirzus Internus, 

Externus. 


Cubital Muſcles. Cuboidei 


1 1 1 4 
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Cuboides. 

Cucullaris. 

Cunei- forme Os, 

Oſſa. 

Curancous Glands, 
Veſſels. 

Curicle, 

Curis. 

Cyema. 

Cymbæ· ſorme Os. 

Cynodeſmus. 

Cynodentes. 

Cyſticæ Gemelli. 


Cyttis, 
g Choledous. 
D. 

Dartos. 

Darrus. 

Declivis (Muſculus.) 

Deferenria. 

Deltoides. 

Depreſſor. 

Deprimens, 
Auricularum, 
Labii inferioris, 
Labiorum, 
Oculi. 
Humilis. 

Dettuſor Urinz. 

Diæreſis. 

Diaphragm. 

Diaphrattontes. 

Diaſtole. 

Digaſtrick Muſcles. 

Digaſtricus. 

Digeſtion. 

Digitorum Tenſor. 

Dilatation. 

Dilatores Alarum. 

Diploe. 

Diflimilar Parts. 

Dodecadactylon. 


Dorſi Longiſſimus (Maſculus.) 


Dorſum. 

Ductus Adipoſi. 
Alimentalis, 
Bilarius, 
Choledocus, 
Epaticus, 

_ Chyliferus, 
Cyſricus, 
Pancreaticus, 
Roriferus, 
Salivales, 

. Thoracicus, 
Umbilicalis 
Urinarius: 

Duodenum, 

Dura Mater. 

E. 


Ear. 

Elevator Labii Inferioris, 
Superioris, 

Labiorum, 

Oculi, 

Elevatores. 

Elythroides. 

Embryotomy. 

Emiſſary of a Gland. 

mporium. | 
Emu! gents, 
att 
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Emunctories. 
Enarthroſis. 
Encathis. 
Encephalos. 
Encranium. 
Erf&-formis Cartilago. 
Enthrodes. 
Epar. 
Ephelæum. 
Ephiptium. 
Epidermis. 
Epigaſtrick Artery. 
Epigaſtrium. 
Epiglottis. 
Epigonaſis. 
Epiphy ſis. 
Epiplois Dextra, 
Siniſtra, 
Poſtica. 
Epiploon. 
Epiſion. 
Epiſphæria. 
Epiſtrophæus. 
Spomis. _-* 
Erectores Penis. 
Ethmoidalis. 
Ethmoides. 
Euſtæchian Tube. 
Exanaſtomoſis. 
Extenſor carpi Radialis. 
Extenſor carpi Ulnaris, 
Indicis, | 
Primi Internodii, 
Secundi Internodii, 
Minimi Digiti, 
Pollicis Pedis brevis, 
R longus. 
Externus Auris. 
Extra vaſated. 
me. 
-Lids. 
F. 
Falloppian Tubes. 
Falx. 
Farciminalis Tunica, 
Faſcia Lara, 
Faſcialis Muſculus. 
Farr, 
Fauces. 
Femoreus. 
Femur. 
Feneſtra Ovalis, 
Rorunda. 
Fibra Auris, 
Fibræ. 
Fibres. 


| Fibula. 


Filaments. 


| Fiſtula Lacrymalis, 


Pulmonis, 
Sacra, 
Urinaria, 
Fleſh. 
Flexor Carpi Radialis, 
Ulnaris, 
Secundi Internodii digiti, 
Tertii Internodii, 
Pollicis pedis longus, 
Primi & Secundi Oſſis 
Pollicis. 
Focile Majus, 
Minus. e 


Focile. 

Fodina. 

Feerus, 

Folliculus Fellis. 

Foramen Lacrymale, 
Arteriæ duræ, 

8 Matris Lacerum. 

Fornix. | 


Fovea Cordis. 
Frænulum. 

Frænum. 

Frontalis. 

Frontis Os. 

Funiculus Inteſtinorum 
Furcale Os. 

Furcella. 

Furcula Superior. 


G. 
Gall, 
Bladder, 
Galactophori. 
Gargareon. 
Gaſterochnemium. 
Gaſterochnemius Externus, 

Internus. 

Gaſtero Epiploica. 
Gemellus, 
Gemini, 
Geminous Arteries. 
Gena Mala. 


| Generation. 


Geniogloſſum. 
Geniohyodieus. 
Genitura. 
Ginglimus. 
Glacialis Humor. 
Glandulæ Miliares, 
Myrti-formes, 
Sebaceæ. 
Glands. 
Glandula Pinealis, 
» Pitutaria. 
Glandulæ Lumbares, 
Odoriferæ, 
Renales, 
Glanduloſum Corpus. 
Glanduloſa Tunica. 
Glatſie Humour of the Eye, 
Tunick of the Eye. 
Glene. 


Glenoides. 
Globulus Naſi. 
Glottis. 

Glutæi. 

Glutæus Major, 
Minor, 
Medius. 

Glutia. 


_ | Gluros, 


Gracilis. 
Graphoides. 
Gula. 

Gullet. 

Gurgulio. 

Guttal Cartilage. 
Gutts. 


H. 
Hzmorrhoidal Veins. 
Hearr. 


Helix, 
| Hepar. 
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4 Hepar. 4 Lacertus. | Urinaria? 
* {th Hepatica Vena. Lachrymz. Membranoſus. 
, Hircus. Lachrymale Punctum. Memory. 

Hirquus. Lacunæ. | — Sutura. 

Homoplata. Lamdoides. Meninges. 

Humerus. Lamin x. 0 | Meninx, 

Humilis. - | Latiflimus Dorſi. Meſaraick Veins. - 
| Humours of the Eye, Leno. Meſaræum. | 
* Hyaloides. Lenrtiform Prominences Meſentery, | | 
Hydatoides. | Lepidoides. ' | Meſenterick Arteries; 
| Hymen. Levatores Ani, Meſo- Colon, 

Hyoides. Lien, Meſo-Pleuri. ( 

| Hyothyroides. Ligamentum, Meta- Carpus. a 
1 Hyperoon. Ciliare. Meta Condy li. 
4. Hy pochondrium. Linea Alba. Meta-Pedium, ( 
4 Hypogaſtrick Artery, { Lingua, Mera-Tarſus. 
| Hypogaſtrium, Lingualis. | Miliares G andulæ. ( 
Hypoſiloides. Liquidum Nervorum. Mitrales Glandulæ. ( 
Hypotenar. Liver. Mola Gena. ( 
. Hypozoma. Lobe. Molates Dentes. 0 
Hy polilogloſſus. Longanon. SP Monocolum. 
ws Longiſſimus Pollicis, Morſus Dioboli. 
anitor, Femoris. Motorii Muſculi Oculi 
| ecur, | Longus (Muſculus.) Mucilaginous Glands, 
þ Uterinum, | Cubiti, Mucro Cordis. 
Jejunum Inteſtinum. Radii, Mucronatum Os. 
- Tarſi, Muſcle. C 

Ilium. ; Colli. | Muſculus Stapidis. O 

Ilia. Lophia. Muſculus Tubæ Novus Vil: 
| Iliac Veſſels. Lumbales Muſculi. Salve, O 

| Iliacus Internus: L umbaris Vena, Auriculæ Anterior, O 
| Vium Os. Arteria. Tragi, O 
| Inciſivus. Lumbrical Muſcles. Ante Tragius! 

Inciſores Dentes. Lumbricales. | Muſcle Vein. 

Inciſivi. Lumbriculi Pedis. Muſculus Nauticus. 

Incus. Lungs. Myelos. j 

Indicator. Luxator Externus. Mylogloſſum, 

Indignatorius. Lympha. Mylohoidens, 

Indurantia. Lymphatick Veſſels. Myodes Platyſma; 

Indufium. Lymphæducts. Myologia. 

Infimus Venter. M. Myrach. 

Infra Spinarus. I | Malleolus Pedis. Myrinx. 

Infundibulum Cerebri, Mamma. 95 g 

Renum: Mammary Veſlels. "| Nafalis Muſculus. 

Inguen. Mammæ formes Proceſſus. Naſi Os. | 

Inium. Mandibula. Nates Cerebri. 

Inominata Tunica, Marrow. Naviculare Os. 

L Marſupialis. Nerve. 

Inominatns Humor. - | Maſleters. * | Neurology. 

Inoſcnlation. Maſtication. Neurotomy. 

Intercoſtal Arteries, Maſtoidei. - | Nictirans Membrana] 

Veſſels. Mater Dura, Nothæ Coſtæ. 

Intercoſtales Externi, Tenuis. | Nucha. a 

5 Interni. Matrix. Nuckianæ Glandulz; 

Interforaminium. Maxilla, : Nutrition. 

Internus Auris. —_— Nymphæ. 

Interoffei Mands, Inferior. Nymphatomy. 

Pedis. Meatus Auditorius, 0. 

Interſcapularia. Urinarius, Obelx. * 

| Interſpinales Colli. Mediana Vena. Obliquus (Muſculin.) 
Inteſtinales. Mediaſtin a. Inferior, 
In volucrum Cordis. Medius Venter. | Superior, 
Iſchias Major, Medulla Cerebri, | Major, 
Minor. Oblongata, 8 Acclivis, 
ſchium. Spinalis, Aſcendens, 
Ithmoidea Offa; Oſſium. Auris. 

ugale Os. Medullary Vein. Obturator Exrernus, 

ugular Veins. Membrana, : Internus. 

ugulum. KX. Muſculor. Communis | Occipitalis. 

Kidneys. . —_— Os. * | 
arno I | Occipro is. 
a, pro Frontalis Oculs: 


Labyrinth, Nictitans, Oculus. 


e 
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Pedes. 


Oculorum Motores. Pericardinm. Quadratus Lumborum. | 
Odoniodes. Pericranium. u n 7 
Oeſophagæus. Perinæum. Rabdoides. 
Olecranon. Periodus Sanguinis. Rachitæ. 
Ol factory Nerves. Perioſtium. Radiales. 
Olivaria Corpora. Periſtaltick Motion. Ramifications: 
Omentum. | Periſtaphy linus. Ramus Anterior, 
Omoplata. Periſterna. | _ Poſterior. 
Omphalmicus. Periſtonæum. Ranula. 
Optick Nerve. I ͤPeritonæuch. Ranulares. 
Orbicular Bone. Peroma, | Rapha, R 
Orbicularis, Peronæus Primus, Raſetta. 
Palpebra. Secundus. Receptaculum Chyli. 
Orbiter Externus, Perroſum Os. Receptacle of the Chyle 
Internus. Phalanx. Recti Minores. | 
Organical Part. Pharyngetrum, Rectum Inteſrtinum. 
Organs. Pharynx. Rectus Internus major, 
Phyltrum. minor. 
Os Calcis, Phrenes. Rectus Lateralis, 
Mali, Phrenetick Veins. Major, 
Unguis, Phrenick Veſſels. Muſcu lus, 
Occipitri, Pia Mater. Palpebræ Superioris. 
Palati, Pinealis Glandulæ. Recurrent Nerves. 
Sphznoides, Pinguedo. Regio. 
Tineæ. Pinna Auris. Renal Artery. 
Oſcula. Pituitaria Glandula. Reſpiration. 
Oſſa Parietalia, Placenta Uterina. Rete Mirabile. 
Tempora. Plantaris. | Reticularis Plexus. 
Ofteologia. Planta Pedis. | Rericulum, 
Ovalis Feneſtra, Pleura. Retiformis Plexus, 
Ovaria. Plexus Choroides, Tunica? 
Oviductus. Nervoſus, Retina. — 
P. Reticularis. Retractores Alarum. 
Palati Os. Pneumonica Vena. Retrahens Auriculam. 
Palato Salpingæus, Pomum Adami. Right Muſcles of the Head. 
Staphyllinus. Pons Cerebri, Rinzus. 
Palatum. Poplitæa. Roriferus Ductus. 
Palmaris Brevis 7 Muſcul Poplitæus. Roſtriformes Proceſſus. 
Longus ulculus. Porta Vena. Rotator Femoris major, 
palpebræ. Porus Bi larius. minor. 
Pancreas. Prima Viæ. Rotula. | 
Panniculus Carnoſus, Pronator Radii Quadratus. Rotundus. 
Papilla. 5 Teres, & 
Papillæ Inteſtinorum. Proſtatæ. | Sacculus Chyliferus, 
Papillarum Proceſſus. Proſtomia. Cordis. 
Parameſus. Pſoas Magnus, Saccus. 
Paraſtatæ. Parvus. Sacer Muſculus. 
Parencephalos. Prerigo Palatinus, Sacro Lumbalis. 
Parenchy mata. Pharingæus, ' | Sacrum Os. 
Parenchymous, Staphilinus Externus, Sagittalis Sutura. 
Parietal Bones. Internus. Saliva. 
Pariſtmia. Pterygium. Salvatella. 
Parotides. Prerygoideus, Sanguification. 
Parvagum. Ptery ſtaphilini. Saphæna. 
Parvum & Craſſum. Pubis Os. Sartorius. 
Pathetick Nerves. Pulmonaria Arteria, Scaleni. 
Pectineus. Vena. Scapha. 
Pectinis Os. Pulmonary Veſſels. Scaphoides. 
Pectoralis. Pulmones. Scapularis Externus, 
Pedium. Punctum Lachrymale, Internus. 
Pecten. Saliens. Sclerotica Tunica. 
Pelvis, Pupilla, Scrobiculus Cordis. 
Aurium, Puppis Vena. Scuriforme Os. 
Cerebri, Pylorus. Scutum. 
Renum. Pyramidales. Scyphos. 
Perforans Muſculus, Pyramidalis Muſculus. Seeing. 
Vigitorum, Pyri-formis Muſculus. Secretion. 
Pedum. % Secundinæ. 
Perforatus, Quadratus Femoris, Segmoidales. 
Cenæ, Sella Equina. 
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Semi Lunates Valvulæ. Supercilium. | Tunica Vaginalis. 
Semi Membranoſus, Superfætation. Tympanum. 
Spinatus, Superſcapularis. PLE W A 
Tendinofus. Supinator Radii Brevis, I Vaginalis Gulæ, 
Senſorium Commune. | Longus. | Tunica. 
Septum Cordis, Supra Spinatus, | ' || Valvula Major. 
Lucidum, Scapularis. Valves. 
Jranſverſum. Sura. Valvulz Conniventes. 
Serratus Anticus Major, Suralis. Varicoſum Corpus. 
Minor, Sural Vein. Vas breve. 
Poſticus Inferior, Suſpenſor Teſticuli. Vaſa, 
Superior. Suſpenſorium. Deferentia, 
Serum. | Surura, Lactea, 
Seſamoidea Offa. Oſſium. Lymphatica. 
Sigmoides Sweet-Bread. Vaſti Muſculi, 
Similar Parts. Synarthroſis. Vaſtus. 
Sinciput. Synchondroſis. Vaſtus Externus, 
Sinus, Sy neuroſis. Internus. 
Meningium, Syntenoſis. Vein. 
Olſium. Syntheſis. Venæ Lacteæ, 
Skeleton. Synymenſis. Lymphaticæ, 
Skin. Syſtole. Pneumonicæ, 
Soleus. Preputii. 
Speculum Lucidum, Talus. Venter Infimus, 
. Oculi, *© Tarlus. Venters. 
Spermatick Veſſels. Teeth. Ventres, 
Sphenoidalis Surura: Temporalis Muſc. Ventricle. 
Sphænoides. i Temporalia Offa, Ventriculus 
Sphænopalatinus. |Tenar, Ventriculi Cerebri, 
Sphænopharingæus. Tendon. Cordis. 
Sphænois. Tenſors. Vermiculares. 
Sphænopterigo-Palatinus. Terebrum. Vermiformis Proceſſus. 
. Spagitides Teres Major, Vertebræ. | 
Sphincter, Minor. Vertex. . 
Ani, Terſor. Veſica Urinaria- 
Gulxæ, Teſtes, Veſicula Follis. 
Veſicæ. Cerebri, Veſiculæ Seminales. 
Spina Dorſi. Tetragonus. Veſpertilionum Alx. 
Spinalis Colli, Thalami Optico rum Nervorum] Veſtibulum. 
Medulla. Thenor. Vibriſſæ. 
Spine. | Thorax. Viſcera. 
Spirits Animal. Thymus. Viſion. 
Spleen. Thyroarytænoides. Viſorius Nervus. 
Splenetick Artery. Thyreodzre, Vitrious Humour, 
Spongeoidea Vaſa. Thyreoſtaphillinus. Tunicle. 
Spuriæ. Thyroideæ Gland. Ulna. 
Stapes. Tibia. Umbelical Region, 
Sternohyoides, Tibialis Anticus, Vellels. 
Sternothyroides. Poſticus. Umbelicus. 
Sternum Os. Tonſillæ. Unguis. 
Stomach. Torcular Herophili. Vocal Nerves. 
Stomachus. : Trachza. Volvulus. 
Stylo Chondro Hoidzus, Tragus. Vomer. 
Stylocerarohyoides, Tranſverſalis Colli, Urachus. 
Styloeides. Muſculus, Ureter. 
Stylogloſſum. Pedis, Urethra. 
Stylohyoideus. Penis, Uterus. 
Stylopharingzus. | Surura. Uva. 
Subcarrilagincum, Trapezius, Uvea Mcmbrana, 
Subclavian Vellels. Triangulare Oſſiculum. Uvigena. 
Subclavius. f Triangularis. Uvula. 
Subcurancus, Triceps. p 
Sublimis. Tricuſpides. Watry Humour. 
Sublinguales. Trigeminum. 3 
Subſcapularis. | Trochanter. Xyphoides. 
Subſtantia Corticalis. Trochlea. = 
Succenturiati Renes. Trochlearis. Zootomy. 
Succus Pancreaticus. Tunicle. Zugomaticus. 
Sudor. | Tubz Fallopianæ. | Zygoma. 
Sunarthroſis. Euſtachianæ. Zygomaticum. 
Superbus Muſculus. | Tubuli Lactiteri, ( | Io 
TT Painting 


Fou 
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Painting and Sculpture. 


. | 

A L-irude of the Eye: 
Attitudes. 

Aſpect 27 Ys 


Baſs-Relief. 
Buſt. 


Cariatides. 
Carnation. 
Cartons. 
Cement. 
Claro-Obſcuro. 
Comparrment. 
Contours. 
Caſting of Drapery. 
Compoſition. 
Contraſt. 
Crayons. 


Decorum. 
Degradarion, 
Deflein. 

Deſign. 

Diſtemper. 

Dra A 

Ditnce of the Eye, 
Double Af 3 


Etcching. 


y 5% ub c$#£.. „ 
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Eaſil- Pieces. 


Extremities. 


Freſco. 


Grand Guſto. 
Groteſque-Work. 
Grouppe. 

1 
Huching. 
Height oY Eye. 


Ichnography. 
Layman. YE: 
Line of the Section in Perſpe- 
hve. 
Locai Colours. 
M. 


Manner. 
Mailes. 
— 


Ordonnance. 
Orthographick View. 
P 


Perſpective, 

Aerial, 
Lineal, 
Practical, 
Speculative, 

Plane, 

Piaſtice. 

Fourtraits. 

Prints. 

P toſile. 


Relief. 


Repoſe. 


Scenography. 
Symmetry. 
Sculpture. 
Stucco. 


. 
Teint. 
Taille Douce. 


Union. 


— 


Agriculture and Hortulane 
Terms. 


A. 
A Blatt tion, 
Ablaqueation. 
Abnodation. 
Agriculture. 
Ampelite. 
Averruncation, 


Carbunculation. 


˙ 7 . — — . 
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Opticks and Perſpective. 


A. 
A Ecidenral Point. 
Altitude of the Eye. 
Anacampticks. + 
Anaclaticks. 


Angle of Incidence, 


Reflection, 
Reftaction, 
Refracted, 
Aperture. 
Apparent Place. 
Axis. 
B 


Broken Ray. 
Burning-Glaſs. 
C 


Camera Obſcura, 
Caracauſticks, or 
Cauſticks by Reflexion. 
Catadioptrical Teleſcope. 
Cathetus, 

of Incidence, 

of Reflexion. 
Cauſtick Curves. 
Common Axis, 

Ray. 
Concave- Glaſſes. 
Cone of Rays. 
Confuſed Viſion. 
Con verging Rays. 

D 


Darkned Room, 
Tent. 

Dioptricks. 

Direct Ray. 

Diſtance of the Eye. 

Diſtinct Bale, 


. Viſion, 


| 


Divergence Point, 
Diverging Rays. 
Double * 


Faint Viſion. 
Focus, 


Height ofthe Eye, 
eight © e 
Horopter. = 
Horizontal Line. 


I. 
Ichnography. 
Image. 
Incidence. 


Incident Point, 


ay. 

Inclination of a Ray, 

Inflection, 

Lens. 

Line Horizontal, 
Ccomctrical, 
Terreſtrial, 
of the Front, 
Vertical, 
of the Station, 
Obje dive, 
Section. 

Locus Apparens, 

op 


Magick Lantern, 
Mean Axis. 
Meniſcus Glaſs. 
accom.” 


Obje&-Glaſs, 
Obſcura Camera. 
Opticks. 
Optick-Glaſſes, 
Pyramid, 
riangle. 


parallel Rays. 
Pencil of Rays. 


Reflexion, 


Refraction, 


Vertical. 
Perſpective, 
Lincal, 
Aerial, 
Practical, 


Point of Concourſe, 
Divergence, 
Incidence, 
Principal, 

Pole of a Glaſs. 

Presbitæ. 

Principal Ray, 


Point. 


Priſm. 

R. 
Radiation. 
Rainbow. 

Ray Common. 


Plane of the Horoprer, 


Geomerrical, 


. Specularive, 
Plane'of the Projection. 


Ray 
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Ray Direct, | Auripigmentum, — Ferrugineous Waters. 
of Incidence, - | | Aurora Borealis. Fiſnes. ( 
Reflexion, Awme, Flower of a Plant ( 
Rays Convergenr, . Fluores, 
Divergent, Bacciferous. . I Flux and Reflux of the Sea, I 
Parallel. : | Baccivorus Creature. 1 Foliation;* © [ 
Reflexion. Birds. Folliculus. [ 
Reflected Ray. ' | Bivalves. Formed Stones, ] 
Reflecting Teleſcope. Blood, Foſſils. | 
Refraction. Botanicks: Frontatum. U 
Refracted Angle. Botaniſt. Frumentaceous. I 
Refraction from the Perpendi Botany. Fundus Plantz. I 
cular. | Bulbous Roots. 71 I 
to the Perpendicular. Bulbus. Gemma. 1 
S. my Geniculum. | 
Scenography, '| Calyx, Glans. ] 
Sciography. Capillamenta. Gramineous Herbs. 1 
Sciopticks. Capillary Plants. Gregarious Birds. 1 
Senſible Point. Capitatæ Plantæ. H 1 
Species Viſibiles. Capitulum. Hail. ] 
Scenographick Projection. Capræ Saltantes, Halo. I 
Similar Lighr. Capreolus, Halo's. | 
, Capreolatz Plantæ. Harmitan. | 
Table, | Capſula Scminalis. Hippeus. ] 
Projecting, Capſulate Plants. Hurrican. | [ 
| Raked, Catbunculation. Hypophylloſpermoua 
Teleſcopes, Carina. L | 
Aerial, Caro. Ice. | 
Reflecting. Caſtor and Pollux. Ignis Faruus, [ 
V. Cauliferous Herbs, | [ Imbricared. 
Vertex of a Glaſs. Caulis Inocularion; 0 
Vertical Line, Chryſalis. Imperfect Flowers, 
Plane. Chives, Plants. K 
Virtual Focus. Cirri Inficio, 2 þ 
Viſible Species. Claſpers. Internodium. F 
Viſion. End - | Compounded Flower. | Juba, £ R 
Viſual Point, ' | Coniferous Plants. ulus. . K 
Rays. | onvolution. Ny 5 
Viſion. Cor. Lampadias. 3 8 
Viſual Angle. Corniculate Plants. Lead. 5 5 
Corpuſcles. Legumen. . : 
, 1 Legumenous Plants. 5 5 
Corymbus. Levant. # 
Botany, Natural Hiſtory, and — Load- ſtone. 8 
* &c. Culmiferous. Loculamentum. : 5 
Culmus. Lonchites. = 
A. Currents, | Locuſtz, 85 
Ars. Cyma. o == 
Acidulæ. Maculæ Solares. = 
Acroſpire. Damps i in Mines. Magnet. 8 
ther. Deciduous Flowers. Maguetiſm. 8 
Æſchynomenous Plants Defluvium. Malleolus. 8 
Air. Deterration. Marchaſite. 8 
Ala. Dew. Medulla, Cor, 8 
Alabaſtrum. Diaphaneity. N of a Plant. 8 
Animals. Diftorm Flowers. Mercury. $ 
Animalcula. Digitatum Folium. Metals and Minerals. 5 
Antheræ. Diſcus. 2 8 
Anthology. Diſſimilar Leaves Mimolæ Plantæ. 8 
Apetalous. Dorſipa rous Plants. Monopetalous Flower. 
1 Apices. Draco- Volans. Monſoons. 
> 4 Aquatick. ; Mudſuckers. 
Aquatile. Earth. N. 
Arboreous. Earthquakes. Natural Hiſtory: 
Arboriſt. Ebbing and Flowing of the Sea. Nespdabes 
Aurelia. Echinus. Nervus. 
Ariſta. Empalement. Nitre. 
Aſparagus. Epiphylloſpermous. Nucamentum. 
Afb erifoliate, Equinus Barbatus. Nuciferous Plants. 
Armoſphee, Equivocal Generation: Nucleus. 
of Conkſtent Bodies, F. Nympha. 


Attire. Faculæ. 
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Oculus. 4.4 CT 
Officulum. 

| | 
Panicula. 
Papillionaceous Flower 
Pappoſe. 
Pappus. 
Paraſelene. ' - * 
Paraſyrical Plants. 
Parhelii. 
Particles. 
Pediculus. 
Pennata Folia. 
Pelagiz. 
Petala. 
Perrifaction, 
Pinnata Folia. 
Piſcivorous Animals. 
Pithias. 
Plants. 
Plume. 
Polypetalous. 
Poly — ME. ,. 
Pomiferous Plants, 

Herbs. 

Pruniferous. Trees. 
Pryan Tin. | 
Pudicz Plantæ. 


Quadrupeds 
uadrupeds. 
R. 


Radicle. 
Rainbow. 

Rays of Light. 
Roots of Plants. 
Rubigo. 


Sagitta. 

Salt. 

Scapus. 

Semets. 
Seminal Leaves. 
Senſitive Plants. 
Siliqua. 

Silver. 

Snow. 

Solidity. 

Sound. 

Spots in the Sun. 
Springs and Fountains. 
Stalactitæ. 
Stamina. 
Stamincous. 
Stellatæ Plantæ. 
Stoloneſis. 
Stones. 

Stile. 

Strata. 

Striæ. 

Style. 
Suffrutex. 
Sulphur. 


Tergifœtous. 
Tetrapetalous. 
Thermæ. 
Thunder. 
Thyrſus. 
Fides, 


| Vaſculifercus, 


Tornado, 


| Trees. 


Trunk Roots, 


Tuber. 


Tuberous. 
Tubuli Vermiculares. 
Turriones. 


Vegetables. 
Vermiculation. 
Verticillare Plants. 
Veru.“ 

Villi. 

Virgæ. 

Vitriol. | 
Viviporous Animals. 
Umbeliferous Plants. 
Uniform Flowers. 


Warer. 

Waves of the Sea. 
Wind. 

Xiphias. 


L A W, 
Common, Civil and Canon. 


Ractors. 
Aba licnation, 

Abate. 
Abator. 
Abrochment. 
Abdication. 
Abdicere. 
Abettors. 
Abeyance. 
Abis h eriſing. 
Abj uration. 
Abolition. 
Abrenunciation, 
Abridgment. 
Abrogate. 
Abrogation. 
Abſolute. 


5 Abſtenſion. 


Abuttals. 
Accedas ad Curiam (a Nit.) 
Vice Comitem, (4 


Acceptance. Writ.) 
Acceptilation. i 

Acceſſary. A 

Account, 

Accord. 


Acquietandis Plægiis. 
Acquietantia de Shiris & Hun- 
dredis. 

Acquittal. 
Acquittance. 
Action, 

of a Wrir, 

upon the Caſe, 

Mixd, 

upon the Statute 

Perſonal, : 


Real, 


A 


Action Popular, g 
Civil, 
Penal, 
Pre judicial, 
Anceſtral. 


Actor. 
Actuary. 


Addictio in Diem. 


Addiction. 


Addition. 
Ad Inquirendum (4 Nit.) 
Adjournment. 
Adjudge. 
Ad jura Regis. 
Admeaſurement. 
Adminiſtration. 
Adminiſtrator. 
Admittendo Clerico. 
Admittendo in Socium. 
Ad quod Damnum. 
mo mire. 

erminum qut præteriit. 
Ad Ventrem biel 
Ad ventitia Bona. 
Ad vocates. | 
Advocatione Decimarum, - 
Advowell. 
Ad vower. 
Ad vowſon. 
tare Probanda (a it. 
Afﬀeerors, | 
Affiance. 
Affidavit. 
Afſoreſt. 
Affray. 
Affrayment. 
Age. ] 
Ageprier, 
Agent and Patient. 
Aggreſſor. 
Agild. 
Agiſt. 
Agiſters. 
Agiſtors. 
Agnation. 
Aid. 
Aile. 
Alba Firma: 
Ale-Taſter. 
Alien. 
Alienation. 
Alimony. 
Allegiance. 
Allegation. 
Allegiare. 
Aller ſans jour. 
Alliance. 
Allocatione facienda. 
Allocation. 
Allodial. 
Allodium. 
Alrerage. 
Alto & Baſſo, 
Ambi- dexter. 
Amendment. 
Amercement, 

: Royal. 
Amittere Legem Terræ 
Amneſty. 

Amortiſe. 
Ampli- 


WF | 


tt FLY 


Ampliation. 
Amy. 
Anarchy. 
Anceſtor. 
Anchorage. 
Ancient Demeſne: 
Angaria. 
Angild. 
Anhelote, 
Aniente. 
Anjour and Waſte. 
Annates. 
Anniented. 
Annua Penſione. 
Annualia. 
Annuity. 
Anoyſance, 
Antinomy. 
Apertura Feudi- 
Apoſtara Capiendo, 
Apoſtare Leges. 
Appeal. 
Appellant, 
Appellor. 
Appendants. 
Appertinences. 
Apportum. 
Apportionment. 
Appoſale. 
Apprendre. 
Appropriare Communem, 
Honorem. 
Appropriation, 
Approvement. 
Approvers. 
Appurtenences. 
Arbitrator. 
Arbitrement. 
Arch-Deacon. 
Arches. 
Arraign. 
Array. 
Arrentation. 
Arrearages. 
Arreſt. 
Arreſtandis. 
Arreſtando. 
Arreſted. 
Aſſart. 
Aſſault. 
Aſſets. . 
in Deed. 
Aſſign ; in Law. 
Aſſiſa cadere, 
Magna, 
udicium, 
ocumentis, 
Continuando, 
Proroganda, 
de Mort d Anceſtor. 
Aſſize, 
d'Arrain Preſentment, 
of Novel Diſſeizin, 
of the Foreſt, 
of Bread and Beer. 
Aſſociation. 
Aſſoyle. 
Aſſumpſit. 
Attachimenta Bonorum 
de Spinis & Boſco. 
Attachments. | 
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Attachment of Privilege. 
Attachment Foreign: 
Attachment of Foreſt. 
Atta indure. 

Attaint. 


I Attainted. 


Attainder by Proceſs. 


Attendant. 


Attornato Faciendo ve Recipi- 
endo. | 


 TArtornment. 


Attorney. 
Audience Court. 
Averdupois. 
Audiendo & Terminando. 
Audita Querela. 
Auditor, 
Auditors, 
of the Receipts. 
Ave. 
Aventure. 
Average. 
Averiis captis in Withernam. 
Averment. 
Averpeny. 
Augmentatiou. 
Aumone. 
Avowee. 
Avowry. 
Authenticks. 
Auxilium Curiæ. 
Auxilium ad Filium Militem fa- 
ciendum. a 

Auxilium petere, 

egis, 

Vice-Comitum, 

Award, 
Ayde. . 
Ayel. | 
Prmany 


|Baccerind Thief, 
Badger. 

Baile. 

Bailement. 

Bailiff. 

Bailiff Erranr. 
Bailiff Franchiles, 
Bailiwick. 

Ballivo Amovendo. 
Ban. 

Bank. 

Bankrupt. 
Bannimus. 
Bargain. 

Baron. 

Baron and Femme. 
Barr. 

Barfee, 

Barretor. 

Barretry. 
Barriſters. 

Baſſe Fee, 

Court, 
Tenure. 
Baſilical Conſtitutiens. 
Batchellors. 
Battel. 


Battery. 


Beadle. 


Beaupleaders, 


Lum em 


| Benefices. 
Beneficio primo Eccleſ habend: 


Benevolenria, 


Beneficium Diviſoris, 
Ordinis. 
Beſaile. 


Bigamy. 

Bilanciis Deferendis. 
Bilinguis, | 
Bi 


of Store, 

of Sufferance: 
Billa vera. : 
Biſhop. 
Black-mail. 
Black Rod. 
Blench. 
Blood-wit. 
Bloody-Hand. 
Bock land. 
Bona Norabilia, 

Patria. | 

Bonis non Amovendis; 
Bord-Lands. 
Borough Engliſh. 
Bcrov, Borough, or Burgh; 
Borow-Head. th _ 
Bottomry. 
Bredwite. 
Breve. 
Breve Perquirere. 
Breve Recto. 
Brevibus & Rotulis liberandis, 
Bribers. ; 
— 
Broad Half. X 
Brugbote. th 
Bulle. 
Burbreach, 
Burgage. 
Burg- bote. 
Burg- mote. 
Burglary. 
By-Laws. 


4 
Canon 
Common þ Law: 
Civil 
Cape Parvum. 
Cape ad Valentiam: 
Capias. 
Capias conductos ad Profiſc, 
Capias Profine, 
ad ſatisfaciend. 
Utlegatum, 
in Withernam de homine, 
de Averiis, 
Caprion. 
Caſu confiimili, 
Caſu proviſo. 


| Carallis Capris, 


Reddendis: 
Cauſa Matrimonii Prelocuti. 
Cauſam nobis ſignifices. 
Cautione admittenda. 
Cepi Corpus. 
Certificate. 
Certification of Aſſize, 
of Novel Diſſeiſin 
de Recogn, Stapul. 


Certifi- 


Beneficiarum Cedendarum AR; 
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Ceritficando de Recognitione. 
Certiorari. 2 
Ceſſavit. 
Ceſſion. 
Ceſſionary. 
Cellor, 
Challenge 
Champarty. 
Champion of the King. 
Chancellor of the Exchequer, 
Chancellor of the Durchy of 
Lancaſter. 
Chancery. 
Chance - Medly. 
Chapel. 
Chapters. 
Charta Pardonationi ſe Defend, 
Charta Pardonationis Utlegariæ. 
Charter, 
Party. 
Land. 
Chartis Reddendis. 
Chafe-Wax. 
Chattels. \ 
Chicanry, 
Chirographer. 
Chivalry, 
Church-Scor. 
Circuity of Action, 
Civil, 
Law. 
Clamea admittenda in itinere 
Atturnatum. 
Clarigatio. 
Clauſum fregit. 
Clerico admittendo, 
capto per Stat. Mercat. 
convicto Commiſſ. Eccleſ. 
infra Sacros Ordines, &c. 
Clerk, 
Controuler, 
of the Acts, 
of Aſſize, 
of the Checque, 
of the Crown, 
of the Crown in Chancery, 
of the Errors in the Ring - 
Bench. 
of the Errors in the Excheꝗ. 
of the Errors in the Common 
P lea, 
of the Efſoigns. 
of the Extracts, 
of the Hamper, 
of the juries, 
of the Wardrobe, 
of the King's Silver, 
of che Marker, 
Marſhal of the 
Houſe, 
of the Nichi's, 
of the Outlawries, 
of the Parliament, 
of the Peace, 
of the Pell, 
of the Petty- Bag, 
of the Pipe, 
of the Pleas, 
of the Privy-Seal, 
of Sewers, 


of the Signet, 


King's 


* 


. 


Clerk of the Treaſury, 
of the Warrants, 

Cocker, 

Code, 

Codicil. 

Cofferer. 

Cognatione. 

Cogniſance. 

Cogniſee. 


| Cognilor. 


Cognirionibus mittendis. 
Collateral Aſſurance. 


Collatione facta uni poſt wor- 


tem alrerius, 
Collatione Heremitagii. 
Collation. 
Collegiate Churches. 
Colluſion. 
Colour ot Office. 
Com Barons. 
Comendam. 
Common. 
Common-Pleas. 
Communi Cuſtodiz. 


Communia placita non tenenda 


in Soccaria, 
Compertorium. 
Computo. 
Confi(c.re, 
Conjuratione, 
Conſiſt ory. 
Conſpiratione. 
Conſtable. 
Conſtat. 
Conſtitum. 
Conſtitutions. 
Conſultation. 
Contentment. 
Continual Claim. 
Continuando Tranſgreſ. 
Contraband-Goods. 
Contract. 
Contra formam Collarionis. 
Contra tormam Feoffamenti. 
Contramandatio Placiti. 
Contributione ſacienda. 
Controller. 
Conventio. 
Convention. 
Convict. 
Convocation. 
Conuſant. 
Coperceners. 


Copia Libelli deliberando. 


Copy-hold. 

Coram non judice. 
Corodio habendo. 
Coronarore eligendo, 
Coroner. 

Corporation. 

Corpus cum Causa, 
Corrector of the Staple, 


| Coſenage, 


Coſhering. 
Covenants. 
Covertures. 
Covine. 

Counts. 
Counter-Plea, 
Counting-Houſe. 
County-Court. 


, 


\ 


| 


Courts. 

Court-Baron. 

Court of Chivalry. 
Delegates, 
Peculiars, 
Requeſts. 

Courteſie of England. 

Couteulaugh. 

Cranage. 

Cui ante Divortium: 

in Vita. 

Culprit. 

Curar or. 

Curia, 

aviſare vult, 
claudenda. 

Curſitor. i 

Cuſtode admittendo & amoven- 


do. ä 
Cuſtodes Libertatis Angliæ au- 
thoritate Parliamenti. 
Cuſtom. 
Cuſtoms and Services. 
Cuſtos Brevium, 
Placitorum Coronæ, 
Rorulorum, 
Spiritualium, 
Temporalium. 
Cutter of = Tallies. 


Damage, 

Clear, 

Feaſanr, 
Darreine. 
Dative Tutelage. 
Day. 
Days in Bank. 
Dean, 

Rural. 
De bene eſſe. 
Debenture. 
Debito. 
Debet & Solet. 
Decem Tales. 
Deceptione. 
Decies tantum. 
Decimis ſolvendis. 
Declaration. 
Decree. 
Decretals. a 
De Deoneranda pro Rato Por- 
Portionis. | 

Dedi, 482 
Ded imus Poteſtatem. 
Deeds. | 
De Eſſendo quietum de Tolonio; 
Deemſters. 
De Expenſis Militum. 
Default. 
Defeizance. 
Defendanr, 
Defendemus. 
Deforcement. 
De forceor. 
Degrading. 


Doe forciatio. 


Delegates. 
Delegation. 
Demain. 
Demeſne. 


Demandant. 


Demiſe. Democracy. 
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Democracy. | Emendatio Panis & Cerviſicæ. | Ex Parte Talis. 

- Demurrer, . Empannel. — Fee. 02425 
Denizen. Emparlance. Expenſis militum Levandis, 
Deodand. Emph yteuſis. non Levandis. 
Departer. Emphyteata. Ex Promiſtor. 
Departure. Emptio Venditio. Extend. 

2 1 in Deſpight of the | Encheſon. Extendi facias, 

urt. | Encroachment. Extent. 
Depoſition. Enditement. Extirpatione. 
Depoſitum. Endorſe. Extinguiſnment. 
Deprivation. Endowment, Extortion. 
De quibus ſur Diſſei. Enfranchiſe. Extra Judicial. 
Deraigne. Enqueſt. . 
Derelicts. Entayle. Fabrick Laws. 
Deſcent. Enterpleder. Faculty. 
De ſon Tort Demeſne, Entire Tenancy. Fair. | 
Deſpotick. Entruſion, Falſe Claim, | 
Debt or Debts. de Gard. Impriſonment. 
Detinue. Entry. ; : Falſo Judicio. 

Deva ſtaverint Bona Teſtatoris. | Entry ad Communem Legem. | Falſo retorno Brevium. 
Devenerunt. Entry ad Terminum qui præte-¶ Failing of Record, 
Deviſe. rlit. Faint- leader. 

Diem clauſit extrenum. Entry causa Matrimonii prælo- | Fealty. 
Dies Datus. 1 - Fee, 
Dieu ſon Act. Entry in Caſu Proviſo, - Abſolute, 
Digeſt. Conſimili. Conditional, 
Dilapidation. Entry ſine aſſenſu Capitali. General, 
Dimiſſory Letters. Enure. | Tail Special, 
Diſability. Eques Auratus, Fee- Farm. 
Diſcent. Equity. | Fee- Simple. 
Diſclaimer. Errant. Fee-Tail. 
Diſcontinuance, Error. Felo de ſe. 
Diſcontinuance of Poſſeſſion of | Eſcambio, Felony. 
Plea or Procels. | Eſcape. Feod. 

Diſmes. Eſcheat. Feodary. 
Diſparage in. Eſcheator. Feoffee. 
Dif aupered. Eſnecy. Feoffmenr. 
Biesen. — Feoffer, 
Diſſeiſin. Eſplecs. Feude. 
Diſſeifin upon Diſſeiſin. Eſſendi Quietum, Feudes. 
Diſtreſs. Eſſoigne. Fieri facias. 
Diſtinguas. Eſtrangers. Filacer. 
Divorce. Eſtray. Fine, 
Docker. Eſtreat. adnullando Levato, 
Dominicum. Eſtoppel. capiendo de Terris, 
Domo reparanda. Eſtrepe. Force, 5 
Dote aſſignanda. Etate probundà. levando de Tenementis, 
Dote unde nihil habet. Eviction. non Capiendo pulchre, 
Double Plea, Examiners in Chancery. Placirando, > _ 

Quarrel, Exception. pro Rediſſeiſina capienda, 
Dower. Exchange. Fines for Alienation. 
Daces recum. Exchequer . Firſt Fruits. 
Dum fuir intra ætatem. | Excommunicato Capiendo, Fled- wite. 
Dum fuit non compos mentis. Deliberando, { Flames-wite. 
Duplex Querela, Recipiendo. | Force. | 
Duplicate. | Execution. | Forcible Deraining. 
Dureſſe. Executione facienda. Entry. 

E. Executione in Withernam. Fore-judg'd the Court. 
Eaſements. Executor. Fore judger. 
Edict. Executor de ſon Tort. Foreign Attachment, 
Ejectione Cuſtodiz, Exemplifications of Letters Pa- Matter, 
Ame. tents. Oppoſer, 
Eire or Eyre. Exemplificatione. Plea, 
Election de Clerk. Ex Gravi Querela. Setvice. 
Elopement. Exhibit. Foreſt. 
Emancipation. Exigendary. Foreſter. 
Emblements. Exigent. Forfeiture, 
Embraceur. Exigenter. of Marriage, 
Embracery. Ex mero motu. Forger. 
Emendatio, _ Ex Officio. Forgery. 
2 war | Exonerarione Sectx. Formedon, | 


* 4h. — 


Foreſtalling. 
an 2, 
* Royal. 
Frank Almoin, 
Chaſe, 
Fee, 
Form, 
Fold, 
Law, 
Marriage, 
Pledge, 
Tenement. 
Free-Bench . 
Free- hold, 
in , 
in Law. 
Freſh Diſſeiſin, 
Fine, 
Force, 
Suit. 
rod - mortel. 
Fugitives _ 


Gabel. 
Gage _ 
Gager Deliverance. 


Garbler. f 
Gardeyne de LEgliſe. 


o 
* 


# Garniſhment. 


Garter. 
Gaveler. 


Gavel-kind. 


Gauger. 
Gaynage. 
General Iſſue. 
Generoſa. 
Gild. 
Good- a- bearing. 
Grand Days, 
D.iſtreſs, 


Gree. 

Green-Cloth. 

Green-Wax. 

Guardian, . | 
of rhe Spiritualities. 
of the Cinque-Ports, 

Gwaife. | 


H. 
Habeas Corpora, 
Corpus. 
Habendum. 
Habere facias Seiſinam, 
Viſum. 
Habitation. 
Half-· Tongue. . 
Hamper. 
Happe. 
Herald. 
Herede abducto, 
deliberando alii qui ha- 
bet Cuſtodiam Terræ. 

Heretare. 
Hzretico comburendo. 
Hariot or Heriot. 
Heir. 
Hereditaments. 
Heriot, 

Cuſtom, 

Service, 


Homage, 
Anceſtral, 
Homagio Reſpectuando. 
* . 
oluntary, 
Cabal. > 
Homire Capto inWithernamium 
Elegendo ad Cuſtodiam 
Replegiendo. 
Hors de ſon fee. 


Hotch- pot. 


Hue and Cry. 
Huſtings. x 


| Illeviable. 


Identitate Nominis. 
Ideota Inquirenda. 
eofail. 
— 
Ignoramus. 
Imparlance General, 
Special. 
Imparſonee. 
Impeachment of Waſt. 
Implead. | 
Impoſt. 
Impropriation. 
In Caſu conſimili. 
Incident. 
Incumbent. 
Indenture. 
Indicavit. 
Indictment. 
Induction. 
In forma Pauperis. 
Informatus non ſum. 
Ingreſſu, 
ad Communem Legem, 
ad Terminum qui pre- 
reriir, 
cauſa Matrimonii, 
cui ante Divortium, 
dum fuir intra Etatem, 
dum fuir non compos 
Mentis, 
in caſu conſimili, 
in caſu proviſo, 
in le per, 
fine aſſenſu capitali 
ſuper Diſſeiſina in le qui- 
bus, 1 
ſur cui in Vita. 
Ingroſſator Magni Rotuli. 
Ingroſſer. 
Ingroſſing. 
Inheritance. 
Inhibition. 
Injunction. 
Inlagary. 
Innoteſcimus. 
Inns of Court. 
Innuendo. 
Inquirendo. 
Inquiſition, 
Inquiſitors. 
Inrolment. 
Inſimul tenuit. 
Inſpeximus. 
Inſtitutes. 
Inſtitutiones. 


Intenſion, 


Intruſion, 
Intrufione; 
Invadiarus, 
Invoyce. 
Inventory. 
Fourney's Accounts, 


oynture. 
Iſſue. Joy 


(ar 
udgment. 
urates. | 
uriſdiction. 
uris ultrum. 
uror. 
Jury. 
Juſtice, 
of the Common-Pleas, 
of the Foreſt, 
of the Queen 5-Bench, 
of Aſſize, | 
— _ 
of Goal-Delive 
of Niſi Prius, * 
of Oyer and Terminer. 
Juſticies. r 


K. 0 
Keeper of the Great · Seal, 
Privy Seal, 
Foreſt. 
Ring -Bench. 
1 


Lanis de Creſcentia Walliæ, &c. 

Lapſe. „ 

Larcenary. 

Laſt Heyre. 

Latitat. 

Laudimium. 

Laudum. 

Law, 
of Arms, 

Merchants, 

Spiritual, 

ol the Staple, 

4 Repriſals or Marque, 


Lawlefs Coure 
Leaſe. 
Leer. 
Legacy, 
Legan. 
Leſſee. 
Leſſor. 
Letters Patents, 
of Attorney. 
Levant and Couchant. 
Levari facias | 
Damna, 
Quando. 
Libel. 


F 


Libello habends, 

Libera chofea habendo, 

Liberate. 

Libertatibus Mlocar;dis; 
Liberratibus 


— 
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Libertatibns exigendis. 
Libertine. 
Licence to ariſe. 
Licentia Surgendi, 
Transfrerandi, 
Liege. | 
Life- Rent. 
Liegeancy. 
7 %. mr of Aſſize. 
Liquid. 
Livery, 

of Seiſin. 
Locatio conductio. 
Loquela fine Die. 
Lord. 
Lourgulary. 
Lucrative Intereſt. 


Magna Aliſa, 
1 Charta. 
Maim. 
Mapyhe im. 
Mannor, 
Mainpernable. 
Mainpetnors. 
Mainpriſe. 
Maintainer. 
Majus Jus. 
Make. 
Male tent. 
Male tolte. 
Mandamus. 
Mannopus. 
Mannor. | 
Man-ſlaughter. 
Manu-caprio. 
+7 or gym 
aritagio amiſſo, 
* foris facto. 


Maſter of the Rol, 
Chancery, 
the Court of Wards, 
the Horſe, 
Armory, 
Ordnance. 
Houſhold, 
Faculries, 
5 Wardrobe. 
Meaſures, 
of Capacity, 
of the Exchequer. 
Melius inquirendum. 
Meſn. 
Meſſuage. 
Minor. 
Mint. 
Miſ- adventure. 
Mite. 


Miſerecordia. 


Mil- priſion. | 
Mittendo Manuſcripto. 
Mittimus. 

Mix'd Tythes. 
Moderata Miſerecordia. 
Modo & Forma. 
Modus Decimandi. 
Monopoly. 


Monopolizers, +» 


Monftrans de droir, 
de fairs, Se. 

Monſtraverunr. 

Moor, 


I Moot-Men 


Moratur. 
Mortgage. 
Mortmain, 


à Multo fortiori. | 
Muniments, 
Murage. 
Murder, 

Mure. 

Muruum, 


Naam. 

Namation. 

Nati vo habendo. 
Naturalization. 

Ne admittas. 

Negative pregnant. 

Neife. 

Ne Injuſte vexas. 

Neint Compriſe. 

Nichol. 

Nihil, 

Dicit, | 
Capiar per Breve, 
Billam, 

Niſi Prius, 

Nomination, 

Non-ability, 

Non-admittas, 

Non-age. 
Non: claim, | 
Compos-mentis, 

Diſtringuendo, 

Eſt Culpabilis, 

| Factum, 

Non Implacitando, 
Intromitrendo, 
Mercandizanda, 
Moleſtando, 

Obſtante, 
Omitt. propter aliquam, &c. 

Ponendis in Aſſiſ. & Jurat. 
Procedendo, 

Reſiſtentia, 
Reſidence, 

Sane Memory, 

Solvendo Pecuniam, 

Suit, 

Sum Informatus, 

Tenure. 

Notary. 

Novation. 

Novel Aſſignment, 

Deſeiſin. 

Nude Contract, 

Matter. 


Nuper Obiir. 


Nuſance. 
* Will. 


Oath. 
Obedienciales, 
Oblarions, 


CY 


Peculia. 


Obligation. 
Oblar | 1 
ligee. . 
Obligor. P. 
Obventions. Pe 
Occupant. Pe 
Occupancy. Pe 
Occupation. Pe 
_ | Occupavir. =: 
Occupiers. be 
Octo Tales. = 
] Odio & Aria, pe 
Office. 4 
Official, | 
Oleron Laws. | ge 
| Onerando pro Rato Portionis, e. 
Oni. 
— Pe 
rando pro, Rex & Regno. 
— * 
of the Foreſt. 
Ordinary. 
Ordinatione. a 
Originalia. 
Ovelty of Services. 1 
Overr Act. 
Ouſter la Main, 
Our-law. 
Our-lawry. 
Our-riders. | 
Owelty. ple 


Oyer and Terminer de Recot ' P] 
P | , 


Pactum commiſſorium 


Pain fort & dure. — 
Pannel. 0 Ply 
Paper Office, Por 
Panage. 
Paracium. * 
Paramount. pon 
Paraphanulia. : "You 
Paravaile. 4 Por 
Parcel-Makers, : p 
Parceners — 
; ' Por 
Parcinary. por 
Parco Tracto. 5 por 
Parliament. Poll 
0 
Parſon. Pof 
Parſonage, Pof 
Parres Finis. pos 
Parties. 
Partitione facienda; 
Partition. 
Party- Jury. 


Parvo Nocumento, 
Paſcha (lauſum. 
Paſcha! Rents. 

Pas de Sourris, 
Paſſagio. 

Parents. 

Patron. 


Peers. 

Penſion, 

Order, 
Writ. 
Pentecoſtalss. 
Peramhulation of the Foreſt. pe 
Perambulatione facienda, | 
Peravazle, 2 p. 


8 r mm ¶ . feng 1 
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Perch. i 
Per 


Tz 1 Both VOLUMES. 0 


Peny. 

peny- Weight. 
perdonatio Utlegariæ. 
peremptory. reel abit 
Perinde Valere. 

Perjury. | Nai 51 
— Archidiaconatis. 
Per My & Per Tout. 
Pernance. is 

per quæ Servitia. 

Perque Servitia. 

Perquiſite. 

perquiſites of Court . 


perpetuity. 

Pertonable. 

WPerſonal, 

Services, 
Tyrhes. 

+ erſonality. 

Petit Cape, : 
Larcenary, 
Sergeantry, 

| Treaſon. 

WT ic-powder Court. 

pipe. : 

Placard, 

Planriff. 

plaint. 

Plea, 

Pleadings. | 

WPleas of the Sword, 

lebania. 

Pledges. 5 

legüs Acquittandis. 

Plena foris factura. 

Plenarty. 

Pluries. 

Pone, 
per Vadium. 

Ponendis in Aſſiſis. 

Ponendum in Ballium: 

I Ponendum Sigillum ad Except. 

Pontage. | 

Pontibus reparand's. 

Portioner. 

Port- mote. 

Port -Reeve. 

Poſſe Comitatils. 

Poſſeſſion. 

Poſtea. 

Poſt Diem, 

Deſſeiſin, 
Fine, 
Term, 
Nati. 

Poſtulation. 

Pound. 

Pour faire Proclamee. 

Party, 

Seiſer Terres la Feme. 
Pourſivant. 
Pourveyance. 
Pourveyor. 

Power of the County. 

Poyning's Law. 

Præcipe, 

in Capite, 

Quid reddat. 
Pragmatiek, 
Sanction: 


7 
12 
1 


4 
; Præamble. 
Per . 


Præmunicentes 
Precariæ. 
Premunire, 
Prayage. 
Prebend. 
Prebendary. 
Precepartium. 
Precept. 
Pre- contract. 
Predial Tythes. 
Pre- Fine. 
Premiſes. 
Premium. 
Peremption. 
Premunire. 
Prendre, 
de Baron. 
Prepenſed. 
Prerogative. 
Preſcription. 
Preſentation. 
Preſentee. 
Preſentment. 
Preſident. 
Preſſing to Death. 
_— 
oney. 
Preſumprion. 
Preſented Tyth, 
Rights, 
Prevaricate. 
Prevarication, _ 
Primage Primitiæ. 
Primier Seiſin. 
Primogenirure. 
Principal. 
Priority. 
Priſage. 
Privilege, 5 
Perſonal, 
Real. 
Privy-Seal. : 
Probate of Teſraments, 
Probator. * 
Procedendo, 
Proceſs. 
Proceſſio. | 
Proceſſum Contiuando. 
Prochein Amy. 
Proclamation, 
of a Fine, 
of Rebellion, 
Pro Confeſſo. 
Proctor. i 
Proctors of the Clergy. 
Procurators. 
Procuratory. 
Procutations. 
Profene Vice Comitis, 
Profer. 
Prohibitio devaſto. 
Prohibition. 


Pro in Diviſo. 


Prolocutor. 
Promoters. 
Promulge. 
Pronotary. 
Pro partibusLiberandis, 
Property. 
Propriety. 
Proporciras: : 
1 


| Proprietate probandi; 


Pro Rata: 
Prorogue. 


'{ Proſecutor, 


Protection. 
Proteſt. ' 
— 
rotonorary. 
Proviſo. 
Proviſions: 
Punitory Intereſt, 
Puny. 
Purchaſe. 
Purgation. 
Purlue. 
Purparts. 
Purſeivant. 
Purveyance. 
Purveyor. 


Q 
Quæ plura, 
Servitia, 
Quale Jus. 
Quamdiu bene ſe geſſerint. 
Quantum Meruir, 

Ejecit infra Terminum. 

Quare Impedit, 

Incumbravit, | 

Intruſit, 

Non admiſit, 

Non permittit, 

Non obſtruxit. 
Quarentina habendo. 
Quarrantine. 

Que Eſtate. 
Que eſt Meſne. 
Quem Reditum debet. 
G 
Fre ſhiæ fortice, 

Coram Rege. 
Quzrens non invenit. 
Queſt, | 

-Men, 

Queſtus, 

eſt nobis. 
Qui Improvide, 

fark Clamar, 
Quid pro Quo. 
Quietus. 
Quint Exact. 
Quite Claim. 
Quit-Rent. 
Quo jure, 
Warranto. 
Quod Clerici non obligenter, 
iarii, 

Quod ei deforcet, 


permittat. 


| Quorum, 


Rageman. 
Ranger. 
Rapines. 

Raptu Hzredis, 
Rate Tythes. 


| Rarificarion, | 


Rationabili parte Bonorum- 
Rationabilibus Diviſis. | 
Re- attachment. 
Rebutter. 
Recaption. 


Raviſhmen: 


—— 
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1— de Guarde 
Reafforeſted. 
Rebellious Aebi. 


Receiver, 
of the Fines, 


General of che Durchy 


of Lancaſter. 

Recognizance. 
Recogniſee. 
Recognitio. 
Recognitione admittend?3, 
Recognitors. 
Records. 
Recordare facias. 
Recorder. 
Recordo & Proceſſu. 
Recovery, 

feignd, 

True, 


with a Double Voucher, 
with a ur Voucher. 


Recoupe. 
Recta priſa Regis. 


Recto; 
ys Ad vocat. Eccleſiæ, 


Cuſtodia, 
Dote, 


Dote unde nihil debet, : 


de Rationabili Parte, 

Quando dans remiſi it, 
Sur Diſclaimer, 
in Curia. 

Reddendum. 

Reddition. 

Rediſſeiſin. 

Redubbors. 

Re- entry. 

Reputatio fondi. 

Regalia. 1131 

Regio Aſcenſu. 2 

Regrator. 

Re joynder. 

Releaſe. 

Relegation. 

Releviſh. 

Relicta verificatione. 


+ Remainder, 


Remembrancers, 
of the King, 
of the Treaſury, 
Firſt-Fruits, 

Re mitter. 

Render. 

Rent. 

Reparatione Fact, 

Repleader. 

Replegiare. 

Replevin. 

Replication. 

Report. 

Repriſalia. 

Repriſes. 

Reprie ve. 

Reſceit. 

Reſcous. 

Reſcript. 

Reſcue. 

Reſcuſſor. 

Reſeizer. 

Reſervation, 


Reſiagce. 


1 Refticucion, 


Reſidence, 
Reſorr. 


Reſpectu Compuri, 
_ Vice Comitis. 


Reſpire, 
ot Homage. 


Reſtitutio Integrum. 
Reſtitutione Extract, 
Reſummons. 


Reſumption. 
Retaining Fee. 


Retraxit. 


Return. 

Retorno habendo. 

Returnum Averiorum, 
Irreplegiable. 

Revenue. 

Reverſion. 

Review. 


Reviver (Bil. 
' | Reviving. 


Riens arrereare, 

pals — le fait, 

par Diſcent. 
Right. 
Rolls Office, 

of Parliament, 

Rout. 
Royal Aſſent. 


K. 


Sacramento recipiendo, 


Sacrilegium. 
Safe Conduct, 
Pledge. 
Salique Law. 
Salvage Money. 


_ | Salve Gardia, 
| | Saver Default: 


Sealer. 


' | Scandalum Magnatum 


Scire facias, 


- | Scuragio habendo. 
Second Deliverance, 


' | Secta ad Curiam, 


facienda, 

Curiz, 
Shira & Hundreday. 
Sectis non factendis. 
Secunda Superoneratione. 
Secondary. | 


- | Securitare Pacis. 


Securitatem inveniendi. 
Se Defendo. 

Seiſin, 

in Fact, 

in Law. 

Seiſinà habenda. 
Seneſchallo & Mareſchallo. 
Sequelæ Cauſæ. 

Sequarur ſub ſuo Periculo, 
Sequeſter. 


| Sequeſtration, 


Voluntary, 
Neceſlary, 

Sequeſtro habendo. 

Sergeant, 

Sergeantry. 


Reſponſalis 85 


Tem poralium, | 


- (Service, 


'--- - | Several Taille, 
C T 


| 


Services Predial, 
Perſonal. 

Servientibus, 

Servitiis acquitrandis. 


Th Servitium Re ale. 
Sb e > 


9 Parliament. 


Severance. 
Sewers. 
Shewing. 
Sheriff. 
Sicut alius. 


Side-Men, 


Significabir, 

Signer. 

Simony. F 

Sine aſſenſu Capital 1 
Die, 12. 
Cures. 

Si non Omnes, 

Si Recognoſcant. 


Sole Tenant. 
Solet & Debet. 
Sollicitor. 
Solvendo eſſe. 
Solutione Feudi, 
Sowne. 
Spigurnel. 


| Spinſter. 


Spiritualiries, 
Spoliation. 
Standard. 


Statute, · WL 
Merchant, 
Staple Cat 
Statutum abe 
Statuto Mercatorio, 
Statute Stapulæ. 
Stellionate. 
Sterling Money. 
Stipulation. 
Subornation. 
Subpcena. 
Subrogation. 
Subſidy. 
Suit, 
in Law, 
of Courts, 
Covenant, 
1 
eal or | 
Freſh, "gal, 
of the King's Power 
Suffragan, 
Summoneas, 
Summoner, 
Summons in Com. Law. 
in Terri pericl, 
ab Warranti 
Sumpruary Laws. 
Super Inſtitution. 
Super oneratione Paſturz. 


Supremacy, 


Super 
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prerogativ. R Title of Entry. 11. Viva Voce. 
** — wed | Tod of Wool. — Priſt. 
Statuto de Articuli, Toft. Under Com. Baron. 
facto pour. Toll. Union of Churches. 
Superſedeas. [Tok Unity of Poſſeſſion. 
Super Statutum Edu. Tertii. Tonna Unlawful Aſſembly. 
Statuto de York, ITort. 1 | Ungues Priſt. 
Superviſor. Lout temps priſt. Voir obire. 
Supplicavit. Tranſcript. Volumus. 
Sur cui in Vit}, Tranſcripto Pedis. Volunt. 
Surety of the Peace. Tranſcriptio Record. Voucher. 
Surpluſage. ranſire. Voidance. 
Sur Rejoinder. Trangreſſione. Uſa fruct. 
Sur Rebutter. Traverſe, Uſage. 
Surrender, an Office, Uſe. 
Surrogate. Treaſon, Uſer. 
Survi Ot. 8 Treaſure Trove. 5 Uther. 
Suſpenſion. Treaſurer of the Queen's Hou. Utury. 
Swain- mote. ſhold. Utas Octava. 
Synodice Treſpaſs. Utlegatio. 
Synod, Trial. Utlary. 
General, Trigild. Utter Bariſters. 
Particular, Trover. h 
Provincial, Tunnage. Wife. 
Dioceſan, Turn. | Waive. 
, Turno Vice-comirini, Wager of Law. 
Tabling of Fines, Twigild. Walviaria Mulieris. 
Tail, IM, Ward. 
General, Vacation. Warden, 
Special, Vanio Exponere. Ward-mote. 
ter Iſſue extinct, Vadium Mortuum. Warrant of Atttorney. 
Taint. Per Vadium ponere. Warrantia Chartæ, 
Tales. Valore Marritagii. Diei, 
W Tare and Tret. Value of Marriage. Cuſtodiz, 
Teller. Vaſſal. Warrantry. 
Temporalities. Vaſto. Warren. 
Tenant EA Vaſtum. | Warrentry. 
by Statute· Merchant, Vejours. 900 Waſte. 
in Frank Marriage, Venditioni Exponas. Water-Bailiff. 
by Courteſie, | Venire facias, Warer-Meaſure: 
in Mortgage, Tor Martonas, Waveron. 
by the Verge, Ventre Inſpiciendo. Whire-harr Silver, 
by Copy of Court Roll, | Venue. Widow of the King. 
by Chapter, Viſne. Will. 
in Chief, Verderor. Withernam. 
of the King, Verdict. Writs Breve, 
ery, Verge. ny 
Joint, Vert. Perſonal, 
in Common, Very Lord. Real, 
in Particular, Veſture. udicial, _ 
at Præcipe, Vetitum Namium: of Rebellion, 
in Demeſne, Vicar. Aſſiſtance, Ge. 
in Service, Vicario'deliberando, Y. 
by Execution, Vidiare. Year, 
Tender. Vicis & Venellis. Day, 
Tenement. View, Waſte. 
enementis Legatis. of Frank- Pledge. Vard Land. | 
enentibus in Aſſiſis. Vi & Armis. 20 
Tenore Indictamenti. Vigil. a 
enths. Vi Laica amovendo, Grammar, Rhetorick, Poetry, 
Tenure, | Removenda. c. | 
Term. Villain. 
Terre Tenant. Villanis Ragis Sutachi. A Blative Caſe, 
Terrer. ; Villenage. Abreviation. 
TerrisBonis & Carrallis Virgate. Acatalectick Verſe. 
Liberandis. Vis. Accent. 
Teſtament, Viſcount. Accents, 
Teſtarum, Viſcounteil. Acroſticks, 
Teſte, 6 Viſidario eligendo. Acute Accent. 
Thelonia Rationabili. Viſitation. Adjectives. 
12 Viſne. | Adonick Veife. 
ipſtaves. Viſu Franci Plegii. Adverb. Alchaicks, 
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Alchaicks. 
Allegory. | 
Alliteratioͤn. 
Ambages. 
Amphibology -. 
Amphybrachys. 
Amphimacer. 
Amplification. 
Anacephaleoſis. 
Anacreontic Verſe. 
Anadiploſis. 
Anagram. 
Analogical. 
Analogy. 
Analogiſm. 
Analytis. 

Anapeſt. 
Anapeſtick Verſes, 
Anaphora. 
Anarchy. 


c Angliciſm. 


Anomaly. 
Antanaclaſis. 
Antibachius. 
Antilogy. 
Antimettrical. 
Antinomaſia. 
Antiphraſis. 
Antiptoſis. 
Antiſtrophe. 
Antitheſis. 
Apathy. 
Aphereſis. 
Aphoriſm. 
Apocope. 
Apodioxis. 
Apologetical. 
Apologue. 
Apoſiopeſis. 
Apoſtrophe. 
Appellarive. 
Appoſition. 
Aptote. 
Archaiſm. 
Article. 
Articulation. 
Aſclepiad. 
Aſpiration, 
Aﬀerisk. 
Aſynderon. 


Auxiliary — 


Bachius. 

Battolog _ a 
Brachycatalepric Verſe. 
Brachygraphy. 
Bucolicks. 

Rs... 


Cæſura. 

Catachreſis. 
Cataleptick Verſe. 
Chalcography. 
Choreus. 
Choriambis, 
Chemice. 
Circumflex Accent. 
Colon. 

Comma. | 
Comparative Degree. 
Compariſon. 


Complex Terms. 


An 
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Compoſſible. 
Conceprio, 
Concrete, 


Conjunction, 
Conſtruction, 
Contemplation, 
Conſectary. 
Craſis. 
a 


Dactyle. 
—_ Caſe. 
Defective 
Deficient © Nouns. 
Denominatives. 
Diæxreſis. 
Dialect. 
Diaſtole. 
Diaglyphicks. 
Dichoreus. 
Dijambus. 
Diprores. 
Diſpondeus. 
E. 


Echlipſis. 
Ellipſis. 
Enalage.” 
Encauſtice, 
Encoluptice. 
Enneamemeris. 
Epanortheſis. 
Epentheſis. 
Epiphonema. 
Epitritus. 
Epitrope. 
Exclamation. 
G. 
Grammar. 
Glyphice. 
Grave 1 


Hepthewimeris, 


1 Hereroclires, 


Hererogeneal. 
— 
Hyperbaton. 
Hyperbole. 
Hypercaleprick Verſe. 
Hyperdifſylable, 
Hyphen, 

Hypobole. 


Jambus. 
Imperative Mood. 
Imperſonal Varb. 
Indicative Mood, 
Infinitive Mood. 
Interjection. 
ä 
Labial Letters. 
Long Accent. 

M 


Metaphor. 
Metonymy. 
Microcoſm. 
Moloſſus. 
Moods. 


Mother Tongues, 


: 1 


Conditional Propoſition,, f 
Conjugation. b 


| — 
Superlative Degree. 
Sylle 


Optative Mood. 
Orthography: 
1171 © 
Penraprtores, 
Period. 
Periphraſis. 
Periſſology. 4 
Perſonal Verb, 
Pleonaſmus. 
— 2 
oſitive Degree. 
— 
Potential Mood. 
Præpoſition. 
Pragmatical. 
Principle. 
Pronoun. 
Propofirion: 
Proſtheſis. 
Pyrrhicus. 


Rapſody. 
Ratiocination, 
eperition. 


Semi-colon. 


| Shorr Accent, 


Spondzus, 


Steganography, 
ubjundtive Mood. 


— 
Synalæpha. 


Synchylis. 


Syncope. 
Synechphoneſis. 
Synezelis, 
Synonomy. 
Syntheſis. 

Sy ſtole. 


So 
Tautology. 
Technical. 
Tetraptotes. 
— 0 

opography. 
Tribrackys. 
Trbrachus, 
Triemimeris, 
Triſſylable. 
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AQuilibrium. 
Adit. 
Agogice. 

Ajutage. 

Allay. 

Alloy. 

Altitude of Motion. 
Allum Works. 


| A Manſa. 


Ancony. 
Anemofcope, 
Automata, 

Axis in Peritrochio. 


Mechanicks, Staticks, &c. 


| Ballane, 
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Ballance. 
Balliſta. 

Beats. 

Bevel. 

Blood ted heat. 
Bloom. 

Blowing Houles. 
Bonny. 

Braſs, 

Brazing. 
Buddle. 
Burning: al 


Calculation of Clock · work. 
Caſe-hardning. 

Caſualty. 

Catches. 


Centre, 


of Gravity, 
of Magnitude, 
ol Oſcillation. 

Ceruls. 
Charge of Lead. 
Chemice. 
Chimes. 
Chiſſels. ; 
Chronometron Perpendiculum, 
—_ 
Clamped. 
Claſp Nails. 
Clench Nails, 
Clepſydra, 
Clocks. 
Clock-work. 
Cock water. 
Cochlea. 
Cofter. 
Colaprice. 
Coldſheir Iron. 
Compals Dyal, 
Conatus recedendi a Centro mo- 

Tus. 
Concave Glaſſes. 
Contrate Wheel. 
Coperas. 
Corvus. - 
Count Wheel. 
Crown Wheel. 
Creeping Index. 
Crols-Staff. 
Cruiſing Mill. 
Craze Mill. 
Crootes. 
Cuneus. 

D. 

Daze. 
Deads, 
Declinatories. 

etents. 
Detent Wheel. 
Diadrome. 
Dialling in Mines. 
Dilving, 
Direction. 
Dog Nails. 


Embolus. 

Engine. 
Engyſcope. 
Fquable Motions, 


Gage. | 
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Equilibrium. 
Eflay Hatch. 
Etching. 


Faſt Country. 

Feather Edg d. 

Finery. 

Flame-hcar. 

Flat pointed Nails. 

Flight. 

Flying Pinion. 

Fodder of Lead. 

Foliare. 

Foliation. 

Founday, 

Fore- Stafl. 

Frame. 

Friction. 

Furnace Almond, 
of Aﬀay. 

G. 


Gard du Cord. 

Garde de Caut. 

Glaſs Drops. 

Gnomon. 

Gold Mines. 

Greut. 

Grove. 

1 

Gun- powder. 
H. 


Half Bloom. 
Hatch. 
Helioſcopes. 
Hem. 
Heterodromus, 
Homodromus, 
Hook Pins, 
Hoop Wheel. 
Hydraulicks. 


Hydraulo-pneumatical Engines. 
Hyd wor Ballance, 
Hygrometer. 

Hygroſcope, 

Statical. 


A Ban 


amb. 
ett d' Eau. 
nclined Planes. 


e HY Cloth. 


Latches. 

Launder. 

Lead. 

Lead Nails. 

Leaves of a Pinion in a Watch. 
Level. 

Lever. 

Lifring Pieces. 


Lock Wheel, 

Loop. 

Lot or Lothe. 
M. 


Machine. 

Map. 

Maxy. 

Mechanick Powers. 
Mechanicks. 


0 


Medals, 
Medalions. 
Meſolabium. 
Microcouſticks. 
Microphones. 
Micrometer. 
Microſcope. 
Mine Dial. 
Minium. 
Maſalck Work. 
Movement. 
Mount Egg. 
N 


Nealing of Steel. 
Neper's Bones. 


Needle. 


O. 
O- G— Ogee. 
Ogive. 

FP. 


Partin 
Paſs. 0 
Pendulum, 
Pendulums Royal. 
Peritrochinm. 6 
Perpendiculum Chronometrum. 
— 8 | 
inion of Report. 
Pin-Wheel. 
Plane, 
of Gravity. 
Plaſm. 
Pneumatick Engine. 
Polyacouſticks. 
Poly ſcopes. 
Poly ſpaſtum. 
Portable Barometer. 
Port Nails any 
Porans. 
Porence, 
Powers, 5 
Mechanick, - 
Projectiles (their Laws.) 
Proplaſm. 3 
Protracting Pin. 
Protractor. 2 
Printing. JI 
Pryan Tin. 
Pulley. 


Quadrant. 
Triangular. 

Quadrat. 

Quantity of Motion. 

Quarters in a Clock. 

gia 3 


Ratch. & 


Ratcher: 

Red-ſeer. 

Reducing Scale. 
Refining. 

Reflecting Teleſcope, 
Regulator. 
Rhabdology. 

Rim in — Watch. 
Rin 

Rota Wie d 


Satellite Inſtrument. 
Scales. 


Sector. Sinical 
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Binocle. 


Rectangular Section of a Cone. 


Sinical Quadrant. C. Redundant Hyperbola. 
—— "a Centre of an Ellipſis, | 5e | 
Sliding Rules. of an Hyperbola. Scalenous Cone. 
Spring Arbor. Centre of Gravity of an Hyper- Section Conick. 
Spring Box. bola, Sectiones Sequentes. 
uare. | Elli Semi-cubical Paraboloid. 
Statical Baroſcope. Circumſcrib'd Hyperbola's. Similar Sections, 
Staticks. Cone. Sub · contrary Poſition, 
Station-Staff. Conick Sections. Section of a Cone 
Steel. Conjugate Diameter, Sub-Normal. 
Stentrophonick Tube. | of the Hyperbola. Sub tangent. 
Striking Wheel. Conoid, | To 
Succula. Elliptical, Tangent of a Conick Section. 
Suculæ. - Parabolical, Tranverſe Axis, ] 
Surveying Scale. . Hyperbolical, Truncated Cone. 
Swing Wheel. Contrary legg d Hyperbola. Trident. 
Syphon. Converging Hyperbola. 
Sy ringe. Cruciform Hyperbola. ae . 
Cubical Paraboloid. 
Terella. | Cuſpidated Hyperbola.  DIALLING. 
Tin Work. D. 
Theodolite. Deficient Hyperbola. 
Thermoſcope. Diameter of a Conick Section, FF Quaror 
Three-legg d Staff. Conjugate. Almacanters. 
Tongue-Grafting. Diverging Hy perbola. Altitude. 
Train on a Watch. Double Point. Amplitude. 
Training a Load. E. Ana Lemma, 
Travelling Barometer. Eccentricity Double. Aſtronomical Hours. 
Trochlea. Ellipſis. Azimuth. 
Trocholicks. Equilateral Hyperbola. B. 
Turns. ; al F. Baby/oniſh Hours. 
Tympanum. Figure. 1 ve 
V. Focus of an Ellipfis, | tre of a Dyal. 
Vectis. Hyperbola, Colures, 
Verditer. 1 D. 
Vibration. . Declination of a Plane; 
Vitriol. : Helicoid Parabola. the — 
Uniform Motion. Hyperbola, ; Declinatory. 
W. Hyperbolick Space, Declining Dials. 
Warning Wheel, Hyperbolicum Acurum, Dyal. 
Watch-Work. | Hyperbolical Cylindroid. Dialling, 
Way. wiſer. Hyperboli-form Figures, Dial Planes. 
Weed. I, Direct Dials. 
Wedge. : Intactæ. : Double Horizontal Dial. 
Weight of ſeveral Bodies. Intercepted Axis. E. 
Weights of divers Countries. Ecliptick. 
Welding heat. Latus Rectum, Equinoctial Colure, 
Wheel Barometer. 9 Pr:marium, Dial. 
White-hear. Tranſverſum. Erect Reclining Dials, 
Wind Gun. | N. Planes. 
| Nodated Hyperbola, Erect Direct Planes, 
0 O. Eaſt and VWeſ 
wa | Oppoſite Cones, Planes. 
RE | Seections. North or 
CONTCKS. | |Ordinate, Planes, 
Figures, 
| . F. 
a A. I Parabola. Furniture of Dials. 
Bſciſſæ. 2 Paraboloids. Wy 
— Angled Section of a * Gnomon. 
one. ramidoid, n icks 
Ambigenal Hyperbola. — 8 8 
Anguineal Hyperbola. Conoid, Height of the Pole. 
Applicates. Spindle, Horizon. 
A plicare Ordinates. Primarium Latus. | Horizontal Dials, 
Alymprotes. Punctated Hpperbola. | Line. 
Axis, 4 Pure Hyperbola. Hour Circles, 
Conjugatus. g Lines. 
B. Quadratrix of the Hyperbola. | Hour of the Day. 
Baſe R | | 
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f Plane. an "> — 
den of A ntipilepricks. 
— Hours! Acraſy. Antiſcorbuticks. 
* Acriſy. Antiſpaſmodicks. 7 
Latitude of a Place. — 1 | 
Line Horizontal, Acute Diſeaſes, | / | Aperitives. 
Horary, Addiraments. Aphereſis. 
Subſtiler, Aduſt. Aphroditanum. 
Equinoctial. AMgylops. Aphrogeda. 
Longitude. Ætiology. Appetitus Caninus. 
M. Agrypnia. Apthæ. 
Meridian Line. Agrypno coma. Apnæa. 
N. Alba pituita. Apochyliſma. 
Nadir. | Albugo. - | Apocrouſticks, . 
Nodus. 166: Apophlegmarical. 
Q Aloephanginæ. I Apoplexy. 
Oblique Plane. Alexipharmicks. Aporrheæ. 
M5. [1 Alexiterical. - Aporrhea's. 
Parallels of Altitude, Alkermes. Apoſteme. F 
Latitude, Aloeticks, Apozeme. 
Declinarion, * Allogotrophy. Appenſa. 
Plane of a Dial. | Alop ecy. | Apyrexy. 
Plane Horizontal. Alphus. | Archeus. 
Polar Dials. Altering Remedies, ] Ardor Urine. | 
Pole of the Word. Alvus. | Areotick Medicines. | 
Prime Vertical Dials. Amaracinon. Argema. | 
Projection of the Sphere Amaurofis. Armarium Unguentum 
Projective Dialling, Ambe. - Aromaticks. 
R. ” Ambliopi Aromatization. 414A 
Reclination of a Plane. Amblorick. - | Aromatick Volatile Salt! 
Reclining Dials. Amethyſta. Arteriotomy. 2; Cp 
Refletirg Dials. Amonton. Arthritis, 
Reflective Dialling. Amphiſmela. | Planetica, 
Refracted Dials. Amputation. ; Vaga. 
S. Amulet. ' Arthritick. 
South Direct Dials. Amygdalate. I Afaphy. 
Stile. | Ana. = | Aſcaris, 
Subſtile. Anabrochiſmus. Aſcarides. | 
Subſtilar Line, 455 Anabtoſis. Aſcites. 125 | [ 
Style, Anacharſis. Aſcitick. | 
T. Anacatharticks. Aſphatum. ä | 
Trigon, 1214 Anacollema. | | Aſphyzia. 
: V. Anadoſis. | Aſſatium. 
Vertical Plane, Analepticks. Aſſodes febris. 
Circles, Anaploroticks. | | Aſthma. s | 
Point, Anaſarca. | | Athemora: ; | 
2 2 Anaſtomatick. | Athymia. . | 
- 4 | Anchylops. Arony. | | | 
Zenith, + | Ancyloblepharum, Atra Bilis. | 
Ancylogloſſum. |] Arreus. 
Kee TAY _ Arrophy: 
Anigloſſus. Attenuating. 
Chyrurgery, P bar macy and —— | — 
Names of Diſeaſes. Anhelatiou. |; | | Artonitus Stupor. 
Anodynes. | Attracting. ' 
; Aneply. Attractive. | 
Baptiſton. Anorexy. 5 Auriſcalpium. | 
Ablation. Antaphroditicks. | 
Abluent Megicines, Antarthriticks. B. 
Abſceſſe. Antaſthmaticks. | Bacilli. 
Abſorbents. Anthelminticks. Bamma. 
Abſtergent. Anthracoſis. | Batrachus. 
Abſterhon, | Anthrax. Bechicks. 
Acantabolus, Antidiaphoreticks, _ Benign Diſeaſes: ' 
Acceſs, Antiarthriticks. Bezoar Animale. 
Acceſſion. Antidote. Bezoardicks. | 
Acerids, | | Antiepilepticks. Biolychnium. 
Achor. Antiemeticks. Bliſters. 
Aclys. . | Antihypnoticks. Bochet. 
Acme. Antinephriticks. Bolus. 
: | Antipalis, | Borborygm. FEA 
- Borhrion. 
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Bothrion. Cicatrizantia. | Crucible, 
Bradypeſy. Cicatrix. ; | Crudity, - - | 
Bronchocele. Cicatrizing Medicines. | Cruſta lactea. 
Bronchotomy. Cirſocele. * Cruſtula. 
Buccellation. Circos. 4005 Crymodee. 
Bulimos. Citta. — Chryſorchis. 1 
C. Claretum. ucupha. [ 
Caballine Aloes. Clarification. Cucurbite. 1 
Cacatoria Febris. Clavus. Cucurbitini Lumbrici. 7 
CacheCcticus, I Clydon. Cucurbitula. | 
Cachexy. | Clyſma. Cutaneous Diſeaſes. U 
Cacochymy. * | Clyflus. Cyliſci. b 
Cacoethes. Coagulate. Cylindrus, ' 
Cæſarian Section. Codia, Cylloũs. : 
Birth. Ccœliac Paſſion, Cyllum, 7 
Callous. Cœlonia. Cynache, n L 
Callus. Cohobate. Cy nantropia. L 
Cancer. Co. indications. Cynicus Spaſmus, 1 
Canina Fames. Colature. Cynodes Orexis. 1 D 
Capillation. I Colcothar. Cynorexis, 5 
Carbunculus. Colick. r C phoma. r 
Carcinodes. | Coliquans Fibris. Cy phoſis, 15 
Carcinoma. Colliquation. Cyrtoma, D 
Cardiaca, Collution. Cyrtoſis. D 
Cardiacum. Collyrium, 1 * Cy ſtotomy. D; 
Cardialgia. . | Colo boma. H D. D; 
Cardiagmos, Colpus. Worth Dacryodes. 5. 
Caries. - '| Coma Somnolentum, Darſis. Dj 
Carus. Comitialis Morbus. | Debillity, Di 
Catacatharticks, I Oecant. Di 
Catagma. Condenſantia. Declenſion. Di 
Catagmatick. Condylomia, in; Decoction. Di: 
Catalepſis. Confections. I bDecupelation. Dit 
Cataplaſma. | Congeal. I | Decuſſorium, Di 
Cataphora. Conſerve. I | Defenſatives, Dit 
Catoptoſis. Conſolidating Medicines. I Defenſives. Dit 
Cataract. Conſolidation. I | Deflagration, Di 
Catarrhus. Conſumption. Defluxion. Dit 
Cathartick. Contagion. Deglutition. Dit 
Catheter. Continent. De jection. Du 
Cathetariſmus. | Continual Fever, Deleterial Medicines. Do 
Cathypnia. I | Contra Fiſſura. Deletery Medicines, Do 
Catacathartick. | Contraindications. Deliquation, Dr: 
Caroche. I Contuſion. Deliquium Animi. Dra 
Cauledon. Convolvulus. I belirium. + Dro 
Cauſodes. | Conus Fuſorius. „a, | Dentarpaga, Inſtr, Due 
Cauſus. Convulſion. 57, | Dentiducum. Dul, 
Cauſticks. * Cophoſis. a | Dentifrice. Dyſ 
Caureriſation. n | Copos. 0: 14. | Dentition, Dyſ 
Cauterium. I Copell. I | Deobſtruent, Dyſe 
_ Cele, © ] Copro-critica. 3 5 Dyſe 
Cenchrias. Cordialia. h Dephlegmated. Dyß 
Ceneangia. Cornachine Powder, Depilatory. | Dy 
Cephala. Cornea Lunæ. Depuration. 
Cephalza. Corroſio Chymica. Deſcenſorium. 
Cephalalgia. Corroſive Medicines. Deſiccation. 
Cephalgica. Corrodentia. Deſiccatives. 
Cephalick Medicines. Coryza. Deſpumation. 
Cephalophonia. Coſmeticks. Deſtillation, 
Cerchnos. Crama. Detergent. 
Chalaſtick Medicines. Cranes bill. Deterſives. 
Chalybeats. Crapula Deuteropathia, 
Chemoſis. Craticula. Diabetes. 
Chloroſis. | Cream of Tartar. Diabroſis. 
Cholera Morbus. Cri bration. Diachiſma, 
Cholegogues. Crimnoides, | Diacopragia. 
Chordaplus. Criſis. Diacriſis. 
Chorea Sancti Viti. Criſtæ. Diadoche. 
Chymoſis. Criterion. Diatetica- 
Chyrurgery. Crithe. Diagnoſtiek s. 
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a iagrydium, | Eclipfis. « 1 
— 4 2 Bae 
Duapedeſs mg — 
Diaphoreſis. Ech — Enterom rf 
Diapthora. Ech — npnalus, 
Diaplatis. E of — 1] Epa halefe. 
Diaplaſina. Feplexi _ Ephelis 
D1apnoe. 1 . , Wy 
— ema. — 5 — 
24 Bahime — 
HDiaria Febris, E .. BY — 
Diarrhæa. crhymara. BY = 
Diarthroſis. — Ephidrods 
Diatheſis. — Eb — : 
W Dicophyia. E 12 E5 icatplum, 
W Dicrorus. czemata. — 
| Didymi. Edulcoration. piceraſtica, 
oF Dies Critici, Efferveicence. Epicharſis, 
Vigeſter. Egeſtion Epicrafis. 
Digeſtion. Elaboratory. 2 
Digeſtive Medicines. — 1 
Dil torium. ** : pileply. 
Dilute. Electuary. Epigonaris, 
Dinus. Eleoſaccharum. Epiparoxyſimus. 
Dioptra. Elephantiahs Arabum, Epiphora. 
Diortholis. Grzcorum. Epiplaſma. 
Dion. Elevator | Epilocele. 
| Diaplaſis. Elevatorium. Epiplomphalum. 
Diavaſins. Elixation. Epiſarcidium. 
Diploe, | Elixir Proprietatis. Epiſemaſia. 
Dirſa Elminthes. Epiſpaſticks. 
PIACUY, : 
Dillocation. Elodes. Epicheme. 
Diſcuſſion. Elongation. Epneumaroſis, 
Diſpenſatory. Embrocation. Epomphalum. 
Diffolution. Embr; othlaſtes. Epulis, 
Diſtillation. Embryulcus. Epuletick Medicineg. 
Diſtrichiafis, | Emerick, Farrar, Erodentia. 
Diureſis. | Emmenagogues. Erpes. 
Dlureticks. Em mation. Errhines. 
2 Emollientia. Eryſipelas. 
Doſe. oy 11) | Empaſma. | Eryfipelarodeg, 
— A —— — — 
raſtick Medici Emphracticks. char. 
_ Emphraxis, Eſcharotick, 
Duelliſts. | Emphyſema. ſſere. 
Dulcifie. N Emphyton. Eſurine Salts. 
Dy ſeſtheſia. Empirical Euchymiæ. 
Dyſcracy. - "| Emplaſtrum. Eucraſia. 
Dyſentery. _ | Emplaſticks. Euexia. 
Dyſepylorica. Emplattomena. _ | Eupepfia, 
yſorexia. Emproſthotonus. Euphoria. 
Dyf, athy, Empyema. Eupnoe: 
Dyſpeply. Empyreuma. Eupovia. 
Dy — Emrods. Euſarcos. 
Dy pnæa. Emulſion. Euſtoniachos. 
Dyſtherapeurz. Enæmon. Euthanaſia. 
Dyſthriachyſis. Enæorema. Eutropia. 
Dyſtichia. Encauma. Exacerbatio. 
Dy ſtochia. Encharaxis Exæreſis. 
Dyſuria, Enchymona. Exanthemata. 
Ea Enchyſma. Exarticulation. 
ch Encope. Exceprio, 
— Endeixis Exciſion. 
F cchoprotica, Endemical. Excoriation. 
<chyloma. Endemious. Excortication. 
cchymoma, Enema. Excrements. 
chymoſis, | Energetical Excreſcence, 
— 7m Energy, Excretion. 
— Engizoma. Exomphalos. 
kelegm: Engonios | Exopchalmis- 
— Enneatical Days, | Exoſtoſis. 
Years. ms 
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Hæloſis. 


Extaſie. Hæmalops. Hypoſphagma. 
Extergent. | Hæmatoſis Hypalfafs Urins 
Extirpation. Hæmodia. Hyſteralgia. 
Extract. Hæmoptyſis. Hyſterica, 
Extraction. morrhagia. Paſſio. 
Extuberances. Hzmorrhoides, Hyſteromorocia, 
Exulceration. Hectica. Hyſterotomia. 
5 Hegemonicæ. 
Facies Hypocratica, Helcydra, Jaundice, 
Fæces. Helminthagogues. Ichor. 
Falling- Sickneſs. Helo's. Ichoroides. 
Fames Canina. Hemeralopia, Icterus. 
Faſciation. Hemicrania. Idiocraſy. 
Faſciculus. Hemipagia. Idiopathy. 
Faſtidium Cibi. ; | Hemiplegia. Idioſyncraſy. 
Favus. Hemiplexia. Ignis Perſicus, 
Feaver. Hemitritæus. i" | Seer, 
Febrifuge. I Hepatic Medicines; -- LN... 
Fæculæ. ' Aloes. Ignition. | i951 
Fermentation. Hepaticus Morbus, © Iliac Paſſion. 
Ferruginous. Hepiala. 1a Ilingus. 
Ferucæ. Herculius Morbus. | Impetigo Celk,.- |, / 
Fibula. Herma, Plinii. 
Ficus. Herpes. Inceration. 
Filtration. Heterocrania. Incineration. 
Fiſſura Oſſis. 1Hidroa. Incorporate. 
Fiſtula. Hidropoſus. Incraſſating. 
Fluor Albus: Hidrotick. inen Incubus. 
Fluxion. Hippus. on Indication. 
Fluxus Chyloſus. Homotona. Indications. | 
Focus. Hoplochry ſma. Inedia. | 
Fomentation. Hordeatum. Inflammation. | 
Fontanellæ. Hordeolum. Infuſion. f 
Forceps. Horrifica Febris. Ingredients. f 
Forfex. N A Humectation. Injection. f 
Formulz. Humours. Inſania. g 
Fotus. Hybona. Inſeſſus. | 
Fractura Oſſis. Hydatides. Inſolation. | 
Frontale. Hydragogues. Intercus. ] 
Fugile. Hydrenterocele. Intermiſſio Febrium. | 
Fungus. Hydroa. Intermius Morbus. 
Furfuration. Hydrocele. Intertigo. 1 
Furfures, Hydrocephalum. Ionthus. 7 l 
Furunculus. Hydromel. . Iſchzma. M91 i 
Hydromphalum. Iſchyas. ] 
G. Hydrophobia. Iſchuretica. 1 
Galea. nit Hydropica. Iſchuria. J N 
Galenick Medicines. Hy drops, 1 Itinerarium. ( N 
Ganglion. 1 59 ad Matulam. Julap. N 
Gangrene. Hydroticks. Tr L. (| N 
Gargatiſm. | Hygeia. Labia Leporina, y V 
Gaſteronaphia Hygeina. Laconicum. N 
Gaſtrotomy. IHvygrocircocele. Lambative. N 
Glandula Guidonis. Hypercatharſis. Lancetre. N 
Glans. IAHyperchriſis. Laqueus. M 
Glaucoma, | Hyperephidrifis, Laryngotomia. M 
Glaucoſis. Hyperſarcoſis. Laſſitudo Ulceroſa, M 
Gloſſocomium. - | Hypnoticks, | Lavamentum, _ M 
Gomphos. Hypochondriaca. | Laudanum. M 
Gomphoſis. | Hypochondriacus. | Laxatives. M 
Gonagra. | Hypochyma, Lenientia. M 
Gravedo. -_-- | Hypothylis. Lenta Febris. M 
Graphus. *in. ypocratis Maniga. Lentigines. M 
Gumma Gallicum, I | Hypogloſſis. Lepra Arabum, M 
Gutta Roſacea, -. | Hypophyalmia. Gracorum. M 
Serena, 15127 | Hypophorz. Leproſie. M 
Gymnaſticks. I Hypophyſis. Leptuntica M 
Gynecia. Hypogon. Lethargus — 
Gynæcomaſtum. | Hypoſarca: .. - » þLeuce. A 
. Hypoſarcidium. „% eucomſpa. 
Hypoſpachyſmus. [ Leucophlegmagia. 


et — —— 


— — 
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Licher. 

Lienteria. 

Linctus. 

Lipothymia. 15 

Lithyafis. e 
Lithontripticks. Re 
Lithotomia. Wer 
Local Medicines. 9 
Loch. * of, 

Lochia. 1 


Lohoch. wh 11k 


Lordoſis. 
Lues Venerea, 


Lumbago. . 
Luxation. 
Lupia. 
Lupus. 
Lycanthropia. 
Lygmos. 
Lynx. 
Lypyria. 

JPY M 


Macula —_ 
olatica. 
Magdaleones. 
Magma. 
Malacſa. 
Malactica. 
Malagma. 
Malignus Morbus. 
Maltha Code. 
Malum Mortuum. 
Mania. a 
Manica Hypocratis. 
Maripulus. ka 
Manus Chriſti. 
Maralmodes. 
Mariſca. 
Marmorata Aurium. 
Maſticatory, 
Mveri» Medica. 
Meconium. 
Medicine. 
Mela. 
Melancholy. 
Meliceria. 
an, 
elo 
> 
Meningophylox. 
Menopegia. 
Meraptokis, 
Metaſtaſis, 
Metrenchyta. 
— aq 
illiaris Herpes. 
Miſerere 2 
Mitella. 
Mira. 
Modiolus. 
Mola Carnea. 
Morbus Regius. 
Mucilage. 
Mydriaſis. 
Mylpha. 
Myocephalon. 
Myopia. | 
Myrmecia. 


Deitica. | Neon 1 2 
ns Noli me Tangere, 


Narcofis. 


{ Nephriticks, 
Nephritis. 
Nephiros. 010 
1 Neurodes. 2 


. 
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N. 


Narcoticks. 
Naſalia. 
Naſcalia. 


Natta. 2 
TY Naulea. | 


Necroſis. 
Nephelæ. 


Neuroticks. 


Nomæ. _y 


| | Non-natural Things, | 


Noſecomium. 
Novacula. 


| \'nbeculz. 
MN actofitas, I } T 3 [i 
Nu 6 


Jux. 
Nyctalopia. | 
e We * 
Octhodes. 
Odoxyſmus. 
Odontalgia. 
Oedema. | 
Oligorrophus, 
Oligotrophy. 
Omphalocele. 
Onyx. 
Opzkiaſis. 
Opthalmicks. 
Opiates. 
Opiſthotonus. 
Opthalmy. 


IOrexis. 


Orgaſmus. 


Oroboides. 
Orthopnæa. 
| Ofcillation, 


Oſtocopi. 


I Otalgia. 


Otenchyta. 
Otica. 
Outacouſticon. 
Ovum. 
Oxelæum. 
Oxycratum. 
Oxydercica. 
Oxymell. 
Oxyregmia. 

| Oxyrrhodinum. 
Ozzna. p 


Pachuntick Medicines, 
Palindrome, 
Palliative. 


Palmus. 


- | Palpirarion. 


Palſie. 
Panacxa. 


Panchymagogues. 


Pandalea. 
Pandemius. 
Pandiculation. 


| Papulz. 


Paracenteſis. 


1M | | 
9 

E 0 
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4 Parachynance. 


di 


Pernio. 


57 {'c{lary. 
I peſſulus. 


I Plerotica. 


I Pleutitis. 


—— — 


I Paracmaſtica, 


| wi Paralyſis. 


I Paraphymoſis. 
Paraplegia. 
Paraphrenitis. 
Paraphroſine. 
Paralynanche. 
Paronychia. 
Paroxyſm. 
Parylis. 
Paſtills, 
Pathognomick, 


v2 


I Pathology. 
I Pectorals. 


Pediculoſus Morbus. 


Pelidnus. 


oy Pemphigodes Febris. 


Periatama, - |, 
Periaptum. 


- | P-ricarpium, 


rer:pneumony, 


/-rminima. 


» | Peſſus, 


- | Peſtilential Fever. 
,- | Peſroloides, 


I | Perechialis, 
Perigo. 
Phacia. 
Phacos. 

| Phagadzna- 


| 2 Phagadenick Water. 


Phalacroſis. 
Phalangoſis. 
Pharmacextick. 
Pharmacopœia. 


— . 
* 
- „ = 


2 , ' Pharmacum, 
I | Pharmacy. 


Philonium, } 


— 
— 


Phleboragia. 


. | | 7 Phlebotomy. 


Fhlegmagogues. 
K Phlegmon. 


be Phlegmonodes Febris. 
I | Phlogofis., , F 


Phlyctæna. 


lt Phreneſis. 


Phrenitis. 


Phthiriaſis. 


I bhthifis. 


Phygethlon. 
| Phymz. 


© || Phyſemez. 


- | Phyfiognomicks. 
| Pica. 

- | Picatio. 

p 


TY | Picra, 


I Pituita. 


IPityroides. 


I Pladaroſis. 


I Plariſma. 


Plethora. 


P hricodes. | 1 
Phtharticum. 7 


I Phimoſis, OE 


* 


— 
* 


Re 
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Pneumarocele, 
Pneumarodes. 
Pneumatoniphalus. 
Pneumatoſis, | 
Podagra. 
Polypus. 
Pomphlygodes. 
Porocele. 
Porotica. 
Probe. 
Procatarctica. 
Procidentia Ani, 
Uteri. 
Prodromus Morbus. 
Proegumena. 
Prognoſis, | 
Prolapſus Uthri- 
Prolepticus. 
Prophæſis. 
Prophylactica. 
En. 
Proſphy ſis. 
Proſte 
Protopathia. 
Prunellæ Sal. 
Proſpth almia. 
Pſa mmiſmus. 
Pſyctica. 
Ptarmica. 


4 


Pterygium. 


Ptiſana. 

Ptyloſis. 

Pugillus. 

Pulpa. 

Pullus 

Pulſes, their ſeveral 
Pulveriſation. b 
Purgation. 
Pyrotica. 


Q 
Quartane Ague. 
Quinfey. 
Quinreſcence. 
Quoridian — 


Rachitis. 
Radical Moiſture. 
Rarefacientia. 
Raſpatorium. 
Recidivus Morbus. 
Recrement. a 
2 — Morbus. 
xantia. 
Repellent Medicines. 
Reſina. 
Reinon-Naturales. 
Re vulſion. 
Rhachitis. 
Rhagades. 
Rhegma. 
Rheumatiſm. 
Rhexis. 
Rhinenchytes. 
Rhyos. 
Rhyprica. 
Rhythmus. 
Ros, 
Vitrioli. 
P ofines, 


Kinds, 


a 


1 

Sacculi Medicinales. 
Sacer Ignis, 

Morbus. 
Salivation. 
Sanies. 
Saphatum. 
Saponea. 


- | Sarcocele, 


Sarcoma. 

— 
ardonian 1 

Sardorick S Laughter. 

do. 

Scalprum, 

Scamnum Hypocratis. 

Scarification. 


1 


Scelotyrbe. 


Schetica Febris. 
Schirrus. 


| Schirroma, 


Sciatica, 
Scleropthalmy. 


 FSclerorica Tunica. 


Scholiaſts. 
Sclo-Opomacherion. 


Scorbutus. 


Sedimentum Uring, 


Semeioſis. 


Semeiotica. 
Semicupium. 


Sephyros. 


_ | Sepran-Fevers. 


Sideratio. 

Siff Album. 
Sinapiſmus. 
Singultus. 

irones. 

Soluble Tartar. 
Solvent. 

Solutio Chymica. 


Solutive. 


— 


Somniferous. 
Sophiſticated. 
Spagyrica. 
Sparadrapum, 
Spaſmodicks. 
Spaſmologia. 
Spaſmus. 

Species. 

Specificks. 

Specifick Medicines. 


| Specillum. 


Speculum Oris. 


Spermatocele. 


Sphacelus. 
Sphincter. 


I Succotrine Aloes. 


| 


| Suppofirory, 


| Syſſarcoſis. 


Tabum. 


Ann ns 
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Staphyloma. 
Status Morbi. 
Steatocele. 
Steatoma. 

Stegnoſis. 

Stegnorica. 
Stercoroſus Fluxus. 
Sternutation. 
Sternutatiorium. 
Stillatitious Oyl. 
Stillocidium Urine, 
Strabiſmus. 
= 


Sub-Luxation. 


Sudamina. 
Sudorificks. 
Suffitus. 

Suffocario Uterina. 
Suſſuſion. 

Sunarrhroks. 
Super-purgation. 
Suppedanea. 
Supinator. 

Supplantalia. 


Suppuration. 
Sycoſis. 
Syderation. | 
Sympatherick Powder. 
Sympepſis. h 
Symptom. 
Symptomatical Fever. 
Synactica. 
Synchyſis. 
Syncopalis Febris. 
Syncope, 
Syncritica. 
Syndeſmus. 
Synedrenonta. 
— 
yngultus. 
Synocha. 
Synochus. 
Syntaſis. 
Syntectoe. 
Synterick Medicines. 
Syntexis. 
Synaloticks. 
Syringe, 
Syringomata. 
Syringotomia. 


— . eo eo. 4 co 


Tabes. 
Tabes Dorſalis, 
Tablets. 


Talpa. 


8 


mn 


to Horb VOLUMES. 


Tartar Emerick, 
Soluble, 
Vitriolate. 


Telephium. 
Teneſmus. 
Terebrum. 
— 
ertian Ague. 

Teſtudo. . 
Teranus. 
Tetrapharmacon. 
Therapeutica. 
Theriaca. 
Therioma. 
Thermantica. 
Thliphs. 
Thrombus. 
Tinea. 

Tincture. 
Tinnitus Aurium. 
Tometica. 
Tomotocia. 
Tophus. 

Topick. 
Topinaria. 
Torrified. 

Toxica. 
Trachoma, 
Trage. 
Transfuſion. . 
Tranſpiration. 
Traumaticks. 
Tremor. 
Trepanum: 
TH — 
Trirzophyes. 
Triturarion, 
Trochiſci. 2 
Tumor. | 
Turbich Mineral, 
Tympanites. 


Verdegreſe. 
ertigo, 

Velicatoria, 

Veternus. 


Vinum Hypocraticum. 


Virgins-Milk. 
Viral Indication. 
Viraligo, 
Undimia, 
Ungula. 
Volſella, 
Volvulus. 
Vomica. 
W. 

© Weapon Salve. 
White Lead. 
Worm. 


e 


Zymoma. 
Zymoſime tte! 
Zymoſis. | 


6 


MUSICX 


A. 
Ccent. 
Accord. 
Allemande. 
Apotome. 
Arſis & Theſis. 


G 
Cadence, 
Canon. 
Chaconne, 
Cletf. 
Clif. 
Cloſe. 
Comma, 
Concords. 
Conſonance. 
Cords. 
Counter Fugue, 


Diapaſon. 
Diapente. 
Diateſſaron. 
Diatonick. 
Diazeutick Tone. 
Dieſis. 
Diminution. 
Diſcords. 

Dis Diapaſon. 


Ditone. 
Double A WH 


"Wan AY 


Fifth. 

Figurate Deſcant. 

Flond. 

Fourth. 

{| Fugue, 

ai Double. 
H. 

Harmony. 

Hemirone. 


* 
Imperfect Concords, 


1Inharmonick Relation: 
Interval. 


Key. 


| | Oracouſticks. 


Overture, 

Pauſe, : 
Perfect Concords. 
Prelude. 


Quaver: % 


X. 
Relation Inharmonical. 
.Reſt, . 


Scale of the Gamut. 
Scale of Muſick. 
Score. 
Semi-Diapaſon, 
Diapente, 
-Dirone, 
-Tone, 
Seſquialter. 


Syncope. 
Syſtem. 


* 


Tenor. a 
Tetrachord. 
Terradiapaſon. .. 


Syncoparion, 1 


GEOMETRY. 
Ccommodate. | 


Acute 3 
ed Triangle 

Adjacent Pw. == 
Adjoyning Angles. 
Alrernate — 8. 

ro 
Altern-Baſe. oy 
Altimerry. 
Altitudes of Places. 
Ambit. 
Amblygonial, 
Hyperbola. 


he" 


Analogy. 
Angle, 
Plane, 
Curvilneal, ; 
Rectilineal, 
Mix d, 5 
irs Quamiry, | Angle, 


— 


1 4 4 
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Angle Right, 

| Obrule, 

| Acure, 

| Contiguous, 

\. Adjacent, 

Oppoſite, 
Vertical, 
Internal, 
External, 
Alternate, 
at the Centte, 
in a Semi- circle, 
in a Segment, 
of a Segment, 
of Incidence, 
of Reflexion, 
of Inclination, 
of Refraction, 
Refracted, 
Spherical, 
of 


the Chord and Tangent, 


Oblique, - 
Anguineal Hyperbola. 
Anteccdent. 
Aperture. 

Apore. 
Aporime. 
Apotome. 
Applicate. 
Application. 
Apply. 
Apomecometry. 
Arch. 
Ark. 
Area, 5 
of a Square, 


of Rectangles and Paralle- 


lograms, 
of Triangles, 
Trapezia, 


all Right- lin d Figures, 


of a Circle, 
of a Sector, 
of a Segment, 
of an Ellipſis, 


of a Parabola. ” 


Artificial Lines, 
Aſymerral. 
Aly metry. 
Aſymptotes. 
Axis. 

B. 
Baculometry. 
Baker's Central Rule. 
Baſe. 

Bimedial. 
Binomial. 
Biſection. 
Body. 

Bodies 8 


Canon. 
Capacity. 


Catenaria. — 


Catheti. 
Cathetus. | 
Gelerrimi deſcensds Linea. 
Central Rule. 
Centre of a Circle, 
Ellipſis, 
Gravity, 
Hyperbola- 


Ciſſoid. 


of Oſcillation, 
of Percuſſion, 
Phonical, L 


Characters Geometrical, 


' | Chiliogon, 


Chord. 


Circle. 
Circular Lines. 


Circumference. 
Circumſcribed, 


Commenſurable Quantities, 
| in Power, 

| | Surds, 
Common Section; 
Complements, 
Compoſition of Proportion, 


Motion. 
Concentrick. 
Conchoide. 
Concurring or 
Congruent Figures. 
Cone. 
Congruity. 
Conick Sections. 
Surface. 

Conjugate Diameter. 
Conoid, 

Elliprical, 

Hyperbolical, 

Parabolical. 

Conjugate Diameters. 
Conſcribed. - 1 
Conſequent. 
Conſtruction. 
Contact. 
Contrary Flexion. 
Content. 


| Contingent. 


Converſe. 
Cord. 
Corollary. 

Conſtruction of Equations. 
— legg'd . 
nverging Hyperbola, 
3 


Co. ſecant. 

Co- ſine. 

Co- tangent. 

Co- verſed Sine, 
Crown, 

Cruci-form Hyperbola, 


| Cubarure, 


Cube. 
Cubical Paraboloid. 


Cuneus. 


Curvature. 


Hyperbola. 


D. 
Dara. 

| Decagon. 
Deficient Hyperbola. 


Centre of Gravity of an Hyper- 
bola 


Phono camptical⸗ 1 


Hyperbola. 


Deſcribent. . 
Derermin'd Problem. 
Diacauſtick Curve. 
Diagonal. 


— 1 48 
verging Hyperbola. 
— de 
Dodecagon. 

Double Point. 

E. 
Eccentrick Circles. 
Effections Geometrical, 
Elaſtick Forces. 
Ellipks. 

Endibagon. 
Epicycle. 
Epicycloid. 
Epipedometry. 
Equated Bodies. 
Equilateral Triangle. 
Evoluta. 

Evolute Figures, 

Hy perbola. 
Evolution. 
Exagon. 
Excentrick. 
Exhauſtions. 
Exponential Cerves. 
External Angles. 


Extreme and Mean Proportion 
F! 
Figural Numbers, 


Figure, 

in Conicks, 

in Geometry. 
Figures Curvilineal,' 
Mixd, 

Plane, 
Rectilineal. 
Flexion, Retrogreſſion of Cures 
Focus of an Ellipſis, 
Parabcla, 
Hyperbola. 


G. 
Gage Point. 
4 
Gange Point. 
Ger.erating Line or Figure. 
Generated Quantity. 
Geneſis of a Figure, 
—_— 

Geometrical! Curves, 
Solutipn of a Probl, 


Places. 


Fruſtrum. 


Geometry. 


Globe or Sphere. 


Gnomon. 
Gunter's Line. 


| Harmonical. 
Head Angles. 


Height of a Figure. 


1coi bola. | 
Helicoid Para Helicoſoph „ 


1 
—— — 
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Helicoſo 
:oſophy. 
Hemiſphere M 
— "hy —. and Exrream 
— 12 Proportional. Ratio. 10 
N eprangular. eaſures Pol 
n, Hex 4 Mech . 5 yhedrous 
9 H gon. M anical Sol ; Porim . 
— — utions. Poriſi - 
omocentric enſurabilit Poriſtic 
Homologous- Menſurati Y. —— Method. 
Horizontal Line Mix d Fi On. — lata. | 
perbit 5 — Pri go: of Lines 
+1 per bolical Cylindroi ** Moments. on or Proportion, —— Lans 
korb Spa ce id. Mulrangular priſs Figures f 
rbolicum A Multilateral. Priſnoid ; 
H cſ boli- form Fi m. N Probl 4 
\ porhenule. gures. Nodated Hy; | cm 
l + = Produc 
— 1 Project 
ceptive of 8 li ” ect! , 
1 Magnitude. Oblong. Angles. Prolate. ts their Laws, 
* Right Line 1 9 — 
— 20 —— Proportional Spi F 
Indecermined P es. gled Triangl — pirals. 
Jndivilibles. * K Section,” — — . 
Infinite Quantir Octahedi on. unctum, yperbola. 
uli ion Point. v. — Forma 
Inflexion of a C 2 — 
Inſcribed urve. Cones, E ratum 
Bodies. ala... 4P Ex comparations 
— Angl — 7 Þ; — Hyperbola: 
— = Organi bo — 
uterſection roportion. Ortho Deſcripti ramidoid 
averſe Proporti —— on of Curves. Pythagorick T 
Involute Fi On. Oval. don. etractys. 
Irrati igure Qu Q. 
1 Oxy , adrangle 
Irre Antiues. gone. Quad * 
gular Bodies Oxygonal. — 
Lines, : P —— Triangle 
. Curves. robes. . a ratrix, gle. 
lſoperim arabolick, Quadratu of the H 
1 Figures. Pyramid *. „ yperbola, -- 
* angle. Cuneu oid, Quadrilate of Curves 
Larus Rectu Conoid, — 4 
Tranfverh Spindle, Quindecagos 
Le — Un | EN led 
gs of an Angle o_ . ED . Radial K p 
Lem a Triang| arallelogram. Kai Curves. 
Lik ma, Bic. Par el e R _ bow, 
e Figures, Pelicoid 2 — 
Pe Tn: Pendulum, 1 : 
ired p 4 eaſe | 
Li Problem enragon R 2 
8 : Perimeter, 3 Figu 
Line 5 ſures. Periphery. Reds Ding, 
inear Þ — — Rect — 
es of C rties. eometri ef 
bl pms P 5 — cn = E Redcar of of a Cane: 
N — roy — — lineal, . 
uhmick Curve, | pj Surſolid — Hyperbola. 
Logiſtica Lis ny —— Problem, Fn ies, 
. S agg . eom : 1 ures, 
Lonzimet Piral, Pla a Reſidu 3 
unes. 18 p nimetry i Reſol al Figure 
ono » on 
Mathematick — J — of Curves. 
Maxi matick | | Rhomboid 
aximis & 5, of Inflexi Righ — 
can Di Minimi | . Pole, of b r-angled 
Diameter. is, Polyedron: a Curve. | Riohr Ks 
| . Polyhedron. 8 -angles, gle. 
Pol | 
ygon. R — 
oors, EF 
Rotation. 
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Sagitta. 
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S. 


ll. 


Sagittta. 
Scale, | 
of equal Parts, 
Diagonal, 
Plain. 
Scalenous Triangles, 
Cone, 


Scheme. 
Scholium. 
Secant. 
Section, 
Conick, 
Sequents. 
Sector of a Circle. 
Secundans. 
0 Se gment of a Circle, 
i Sphere. 
+ — Similar Sections. 
| Semi circle. 
Semicubical Paraboloid 
Semi-diameter. PE 
a Septangular. 
* Serpentine Line. 
Sequialteral Proportion. 
Seſquitertial Proportion 
| Sexangle. 
| | Similar Arks, 
| Bodies, 
Rectangles, 
f , Triangles, 
! Bp: Polygons, 
| Righr lined Figures, 
. Segments. 
| Simple Place, 
| "T Problem, 
| Sine, | 
4 Complement. 
q * Solid, £ 
of leaſt Reſiſtance, 
t | Angle, 
; Place, 
Problem. 
Sphere, . 
Spherick Geometry, 
Projection. 


O 
"I 

7 

Q 


Proportional. 
Square Figure, 
- Squaring. 
1 - Stereometry. 
ö | Stereographick Projection. 
a Sub- contrary Poſition, 

- Section of a Cone 
Subnormal. 
4 = ol 
Subtenſe. 

Superſicial Content. 
Supplement of an Ark 
Superficies, or gag 
Surface, 
Plane, 
Curved. 
Surſolid Place, 
Problem. 
Surveying, 
its 
** Symetral. 
| Symptotes. 


Practice. 


| Tranſcendental, 


Syntheſis, - 
—_— Method. 


Tangent, 
of a Parabola, 
Circle. 


Term. 


Terms of a Proportion, 


Tetractys. 


Tetragoniſm. 


I Tetrahedron. 


Theorem, 
ä Univerſal, 
Particular, 
Negative, 


Solid, 
Reciprocal. 


Curves, 

N uantity. 
Transformation of Curves. 
Tranſmutation. 


ITranſverſe Axis. 


Trapezium. 

Trapezoid. 

Triangles and their Properties; 
Trident, 
Trigon, 
Trigonometry, 
Plain, 
Spherical. 
Trilateral. 

Triplicate Ratio. 
Trochoid. 

Truncated. 


Verſed Sine. 
Vertex. 8 
Vertical Plane, 
Line. 


Vertically Oppoſite. 


Vinculum. 
Umbelicus. 


„ 


Umbelick Points. 
Unlimited Froblem, 


Fortification, Gunnery, and 
| Art Military, 
1 
AD autant. 
Advance Ditch, 
Guard, 
Fofle. 


- | Aﬀorciament, 
Aide de Camp. | 


Aide Major. 

Alarm Poſt. 

Ammunition Bread. 
Angle of the Counterſcarp, 
Curtain, 
Complement of the 


Line of Defence, 
Diminiſhed, | 
Exterior Figure, 
Interior Figure, 
Flanking, 


Flanked. 


Battallion. 


Bridge (flying. ) 


Angle of the Moat, 

5 Re-entring, 
Re-entranr, 
Saliant, 

- = — 
ot à Battalion. 
Anreſtature, , 
Approaches, = | 
Apron. 4 
Areotectonicks. 
Arquebuls. | 
Arquebus i Cruc,- 
Arriere Guard, 
— 
rtillery. 
Aſſaulr, 
Aſſembly. 
Aſtragal. 
Attack of a Siege, 
Falſe, 
in Flank. 
Avant Foſſe. 


Avenue. 


Baccule. 

Ban 

Banquet. 

Barrack. 8 

Barbe. 

Barrel. off 

Barrels of Earth, 

Barriers. - 

Barricado, 

Baſe, 
Ring. 

Baskets of Earth. 

Baſtion. 


Battery. , 

Batteries of a Camp, 
Crofle, 

ig — 

en Eſcharp, 

de — 

Joint, 

d Eſtrade. 

Bed of a Cannon. 

Berm. é 

Biovac. 

Blind. 

Blockade. 

Bomb-cheſt. 

Bombs. 

Bombarderse 

Bonner, 

Bonnet a Preſtre. 

Boyan. 

Brackets. 

Branch ofthe Trenches, 

Breach. | 

Breaking Ground: 

Breaſt- works. 

Bricolls. 


Bridge of Comunicuord 
Brigade, 

Brigade Major. 
Brigadiers. 
Bringers-up. 

Briſure. 


I Budge-Barrels, 


Bulruſh 


Bulruſh- Bridge. 
Bulwark. 

C 
Caiſſon. 
Calibre. 
alliper, 


Callthorps. 
Campaign. 
Camp: flying. 
Cannon Royal. 
Capital Baſtion, 
Line. 


paſſes. 


Canvas Bags. 

Caponicre. 

Cap Squares, . 

Carcals. 

Carriage. 

Cartouche. 

Cartridges. 

Caſcabell. 

Caſcan. 

Caſemate. 

Caſement. 

Caſerne. 

Caſe - Shot. 

Caſſine. 

Cavallier. 

Cavin. 

Cazemate. 

Cazerne. 

Centre of a Polygon. 

Chamber. 

Cha ndeliers, 

Charged Cylinder. 

Chaſe of a Gun. 

Chauſſe Traps. 

Chemin de Ronds, 

Chemiſe. 

Chevaux de Friſe. 

Cireumvallation. 

Cittadel. 

Clayes. 

Clours. 

Communication. 

Complement of the Line of De- 

fence. 

Contramure. 

Contravallation. 

Contre Queve d' Vrondre. 

Corbeils. 

Cordon. 

Corniſn Ring. 

Corporal. 3 

Corps de Guard, 

Corridor, 

Corrine, 

Counter Approaches, 
Barreries, 
Breaſt-works, 
Guards, 

Forrs, 0 

Mand, 

March, 

Mine, 

Scarp, 
Swallow. Tail. 

Croſs. bar Shot. 

roun-works. 

Crown'd Horn-work. 
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Crows-feer or Calthrops. 

Culvering. 

Cut Baſtion. 

Cuvette. 

Cylinder. 

Decamp. 

Defences. 

Defile. 

Demi- Baſtion, 
Cannon, 
Culvering, 
Diſtance, 


Gorg 


| 9. 
Depth of a Squadron. 


Deſcents. 

Deſcent into a Ditch. 
Detachment. 
Diminiſhed Angle. 
Diſmount. 

Diſport. 

Diſtance of the Baſtions 
Draught Hooks. 
Draw- Bridges. 
Dulledge. 

Durable W 


Earth Bags. 
Ele vation of a Gun. 
Embraſures. 
Embattlement. 
Enciente. 
Enfans Perdus. 
Enfilade. 
Enfile. 
Enſconced. 
Envelope. 
Epaule. 
Epaulement. 
— 
carpe. 
Eſconade. 
Eſpaulement. 


Exterior Polygon, 
Talus. 
F. 
Face of a Baſtion, 
Place. 
Face Prolonged. 
Falcon. 


| Falconer, 


Falſe Arrack. 
Falſe Braye. 
Faſcines. 
Faucon. 
Fauconett. 
Fichant Flank, 
Line of Defence 

Field - fort. 
Field Colours, 

Pieces, 

Staff. 
Fellows. - 
Fights, 
File, 


Fire-Maſter, 
- Workers. 
Fixed Line of Defence. 
Flank in War, 
Flank of the Courtine, 
Low. 
of the covered Fichant, 
ritered Raſant, 
of the ſecond Simple, 
of a Place. 
Flanking Angle of Defence. 
Flanked Tenaille, 


Fly ing Camp. 
Flying Bridges, 
Foor Banks, 
Foreland. 


| Fraiſes, 


Fraifing a Battallion. 
Freezeland Horſe. 
Front. 


| Fuſe of a Bomb, 


Fuſiliers. 
G. 


| Gabions, 


Galleries. 

Gallery of a Mine. 

Garriſons, © 

Gazons. 

General. 

Glaſis. 

Gorge of a Baſtion, 
of a Ravelin, 

Granado, 

Grenado. 

Guard. 

Guerite. 


Guve d' Hyrond. 
H. 


Half. Moon. 
Handſpike. 
Hendecagon. 
Heriſſon. 
Herſe. 
Herſillon. 
Hobelers. 
Hobits. 
Hollow- Tower. 
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Irregular Forrificarion, | 
L. 


Ladle. 
Langreſs-Shot. 
Lanſpeſade. 
Legion. 
Limbers. 
Linch Pins. 
Line Capital, 
Cognitel, 
of Detence, 
Fitchant, 
Raſant, 
of Approach, 
Circumvallation 
Contra vvallation. 
Lines within - ſide, 
without, 
of Communication. 
Line of the Baſe, 
a Work. 
Lines. 
Line Hedges. 
Lined Moat. 
Linſtock. 
Liziere. 
Local. 
Lockſpit. 
Lodgment, 
of an Attack. 
Lower Flank. 


Lunerres, 


Madrier, 
Magazine, 
Main Body: 
Major General, 
4 ＋ Brigade, 
Regiment, 
Town. 
Mal Voiſin. 
Mantelets. 
Matraſſes. 
Merlon. 
Metal. 
Military Architecture, 
Execurion, 
Mine. 


Minion, 

Moar. 

Moineau. 
Montpagnor. 
Morrtar-piece. 
Mortars of Cohorne, _ 
Murderers. 
Musket-Baskets. 


N. 
Nailing 1 Cannon. 


Open Flank, 


Opening the Trenches, 
rder. 

Ordnance. 

Orillon. 

Orgues. 


Orteil. 


Outward Angle: 
Out-works. 


P. 
Paliſadoes, 


DO ES 


Paliſadoes- turning. 
Parade. 
Parapet. 
Park of the Artillery, 
of Proviſions. 

RR 
Patroul. 
Pedrero. ' 
Perterero, 
Perſpective Military, 
Perard. 
Phalanx, 
Picker. 
Pioneers, 
Place of Arms. 
Plane. 
Plar-Baſtion, 

- Form. 
Polygon Exterior, 

Interior. 

Ponton. 
Pont Volant. 
Port-Cullice. 
Port-Fire. 
RS, 
Poſtern. 


| Prieſts-cap. 


Priming - Iron. 

Profile. 

Provoſt Marſhal, 
. 


Quadrat. 
Quarter. 
Quarter-wheeling. 
Quarters (Winter) 
of Refreſhment, 

Quarter-Maſter. 

ar a Siege. 
Quuede — 


Rabanet. 
Rabinet. 
Rammer. 
Rampart. 
Randezvous. 
Random - Shot. 


| Range. 


Rank. 


| Raſant Line: 
Ration. 


Ravelin. 

Rear Guard, 
Half Files, 
3 
Rank. 

Redoubt. 

Re- entring Angle. 

Reform. 

Reformed Officer. 


Regiment, 


Regular Fortiſication. 
Re-inforced Ring of a Canon, 
Relayes. „ 
Reti rade. 

Retired Flank. 

Retrenchment. 

Returns of a Trench. 
Rideau. 

Rondell. 

Rounds. 


| 


Royal Fort, 
Paraper: 


Sacker. 
_ of Earth. 
igner a Moat, 
Saker. H 
Saliant Angle, 
Sally. 


Shouldring. 

Sillon. 

Simple Flank, 

Tenaille. 

Sixain. 

Solid Baſtion. "2 

Spunging a Gun, | 

Square Battallion. "4 

Square Rallow. \ 

Star. 

— 1 
tratarithmetry. * 

Swallow Tall) 

Superficial — 


Tacticks. 
Talu. 
Talus, 3 
Exterior, ; 
Interior, | 
Superior. 
Taper-bored. 
Temporary Fortiſication. 
Tenaille, | 

Single, 

Double, 

of the Place. 
Terre-plain, 
Tertiate, 
Tompion, 
Traverſe, . 
Trenches, , 
Trunnions. 


Van - Guard. 
Vedctte. 
Vent, 


Void Baſtion. 
W. 


Wad-hook. 

Way of the Rounds; 
Wing. 

Windage of a Gun. 


Word, 


o 
* ” 7 


* 


»» 
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Logick 3 Metaphyſick s and Habirude. I | 
Ethicks. Homol 
* | Aſtronomy, and th 
3 the Dottri 
A. Idza. of the ne 
A Bolition. Idea's. a 
Abſtraction. Identity. 
Men, 2 
ract Numbers. mpenetrability. Ab 
Accident. | — — Per. Equation, 
. , — 8. Achronical 
eas, nco — 9 
Adjun®. — — 
Analogical. Individuum Aldebaran, 
Analytick. | 'V , Algeneb, 
Annihilation. Deny Algol. 
Antagoniſt. terminatum, Albioth 
Antecedent. Demonſtrativum, Alliot 5 
— 1 Infinite, ex Hyporheſi, p Almacanters 
gogical. 3 Imi 
Apodictical. —_ — 
Apprehenſion. fu _ 2 — Star. 
Attention. a n. Altitude , ee Star. 
Atttributi ve Juſtice Jud Je of the Pole, 
B. . gment. 2 the — 
b 0 a 
— Litotes. Amphiſcii, x 
8 Locus. Amplitude, 
Categoria. — Anabiba 
Gaul Props W Analemma . 
uſa : hy . 
C I” Moral Philoſophy, = _— 

Contradictory pro poſit Actions. gle — Right Aſcen fion, 
Contrary Propoſitions _ Oſtenſi O. Of the Ecliptick, 
Converſion o Propoſiti ve Demonſtrations. — Evection. 

Copula. ons. — P. the Meridian and E- 
Copylarive Propoſitions, Paralogif of —_— | 
— — Prir : of the P. | 
onſtrati o Principii. e Parallax 
D aleGtcal. BY — of the Sun's Poſition, 
Difference. — Spherie Diameter 
Dilemma. Pro epſis. herical, , 
Diſcoule — of Loogirude, 
iſcrerive Propoſitions. Ce. nclination of a , 
Diftributive Juſtice, 5 Q. —_ Planer's 
Duracion. ; Ar R. 17 he Or 
. 1 b i 
Ens E. Ratiocination. of the — 
Entelecheia, eo true equal, 
Enthymeme. 9 Mean, 
Enunciation, — An Equable. 
Epanorthoſis. —— Propoſitions. A anal Equation. 
13 SR — 
quipoll | Keminilcence, or 
Equival anon Repetition. — 55 of Saturn. 
Equivocal, Retention. ntartick. 
— Sinceri — 
enti A MNCerity, entia. 
— Proper les. _ 8 
Exceptive Propoſiti ubelrernate Propoſitions. tiæci. 
E poſitions. Sub cont — Antipodes. 
A ac Subſta _ Propoſitions. dente. 
igurativ ; ummum Bonum phelium. 
igures. 0 Speeches. Sympathy. ; Apogzum. 
Final Cauſes, Synec doche. Apogee of the Equant 
Finite. Synonomy. of the Epicycle. 
Fortitude, 5 ; Apparent, 
G. Virtue. Place, 
Genus, Conjunction, 
A ofis. OrIZon, 
| Aquarius, 


Aquila, 


— 
— —— 
— — oy 


— — nv ˙— . __——_— 
—  ——_— — 
— 


. — 


— 


— — 


— — — 


. 4 8 
. — — —— ́ ͤ— — — 


. 
- 


- — — — 
— 
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Aquila. 


ra. 
Arctick Circle. 
Arctophylax. 
Arctos Minor. 
Arcturus. 
Argo Navis. 
Argument of Inclination, 
of the Moon's Latir, 
Arics. 
Ark of Direction, 
Retrogradation. 
Armillary Sphere. 
Artick Pole, 
Circle. 
Artificial Day. 
Aſcendant. 
Aſcenſion 
Aſcenſional Difference. 
Aſcii, 
Alpect 


Aſteriſm. 


Aſtrolabe. 
Aſtrology. 


Aſtronomical Calendar, 


Numbers, 
Place of a Star, 
Hours, 
Aſtronomy. 
Auge. 
Auriga. 
Aurora Borealis. 
Auſtral. 
Aux. 
Axis. 
Azimuth, 
1 Sun. 


Balyloniſh Hours 


Baſilicus. 
Bear 
Biquiarile, 
Biſſextile. 
Bootes. 
Boreal Signs. 
Biquartile. 


Calendar Aſtron. 
Cancer. 
Canicula. 

Canis. 

Caniculus. 
Capella. 
Cardinal Points. 


Caſſiopæia. 


Cor. 
Catabibazon. 
Cauda Lucida. 
Cegynus. 
Centaure. 
Centre of a Dyal, 
of the Equant, 
ot Attraction. 
Cepheus, 
Cetus. 
Charles Wain. 
Chryſtalline Heavens, 
Circle Equant, 
of Altitude, 
of Perpetual Apparition, 
Occultation, 


1 


Cygnus. 
D 


* 
r 


Circle of Inclination, 
of Poſition. 
Circular Velocity. 
Circum-· polar Stars. 
Colures, 
Combuſt. 
Comets. 
Con junction. 
Conſtellation. 
Contingent Line. 
Copernican Syſtem. 
Cor Caroli, 

Hydræ, 

Leonis. 
Corona Borealis, 
Meridionalis, 
Crater. 
Corvus. 


Coſmical. 


Cronical. 


Croſiers. 


Culminare. 


Cycle of the Sun, 


Moon, 


Indiction. 


Daily Motion of a Planet. 
Day. 
Declination, 
of a Wall, 
Apparent, 
of the Sun: See Tables 
of it under Right Aſ- 
cenſion, 
True, 


of a Plane. 


| Declinatorum 


Declining Dials. 
Declinatory. 

Deferenr. 

Degree. 

Delphinus. 

Deneb. 

Depreſſion of the Pole. 


Deſcenſion Oblique, 


Right. 

Diacentros. 

Dial. 

Dial Planes, * 

Dialling. 

Difference of Aſcenſion of Lon- 


girude. 

Dihelios, 

Direct, 

Dials, 

Sphere. 

Motion of a Planet. 


- | Diſcus, 


Disk. 

Diurnal Motion, 

Ark, 

Parallax. 
Dodecatergory. 
Dominical Letter. 

Double Horizonral Dial. 
Draco. 

Dragons _— and Tail, 


Earth. 


Eccentricity, 


Eccentricity Simple, 
Double, 
of the Earth. 
Eccentrick Circles, 
Equation, 
Place of a Planer, 
Eclipſe. " 4 
Ecliprick. 
Elevation of the Pole. 
Elongation, 
Emboliſm. 
Emergent. 
Emerſion 
Engonzlus. 
Enneadecaterides. 
Epact. 
Ephemeris. 
Epicycle. 
Equable Motions. 
Equation Total, 
Phyfical, 
Optical, 
of the Orbit, 
Annual, 
Annual, 
of the Centre, 
Moons Motion, 
of Time. 
Equator. 
Equiculus. 
Equinoctial, 0 
Colure, 
Dial, 
Orient, 
Occident. 
Equinoxes. 4 
Erect Declining Dials, 
Planes. 
Erect Direct Planes, | 
Direct E. or W. Planes, 


N. or 8. Planes. 
Ericthonius. N 


Errones, 

Eſtival Orient, 
Occident, 
Solſtice. 

Evection. 

Excentrick. 


Faculx. 

Falcared. 

Faſciæ of Mars. 

Finiror. 

Firmament. 

Firſt Mover. 

Fixed Signs of che Zodiack, 

Stars: See Tables of their 

Right Aſcenſion, under 
R'ght Aſcenſion, 

Fomahant. 

Furniture of Dials. 


Galaxy. 

Geocentrick, 
Latitude, 
Place. 

Cibbous. 

Globe or Sphere. 

Gnomon. 

Gnomonicks. 


Golden Number. 
Great 
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reat Bear, Line of rhe Anomaly, 
mas of the Sphore. | of the Apogee, 4 
Gregorian Year. of the Nodes, 
H. | — PPS a 
He 1 e true y ies.” 
Heighr of the Pole. | of mean Spargy, 
Heliacal Riſing, of a Planets Place, 
Setting. of Meaſures, 21 
Helice Major, . of 2 of che Eatrhs 
Minor. | 
Heliocentrick Place, Subtitles, 
Hemiſphere. ER ſy, . ninottial. . 
Malo SIS Lines Horary. 
Hereroſcii. . | Longitude of a Place g 
Hircus. in the Sun or * 
Horizon, in Diallir 
Senſible, on the G 
Rational. ö Lucida _ 
Horizontal Dials, yarx, 

Parallax, Lyræ. 

Line. Luminaries. . 
Horologiography. Lunary Months, 
Horometry. „ Cycle. 
Horoſcope. Lunations. 

Hour Circles, . Luni-Solar Yeat. 
Lines, Lupus. 
of the Day, to find it. 
Hybernal Oceident, Mars. 
Orient. Mathematical Horizon! 
Hydra. Me an Motion of . 
Hydrographical Charts Mercury. 
Hydrography. Meridian, | 
Hyemal Solſtice, on the Globe, 
Line, - 
5 MNagnerical. 
es. Meridional Diſtance, 
le Hours, | Fam, 
lluminative Montk. Miles. 
Immerſion. Micrometet. ? 
Inclination of the Axis, Milky-way. 
of a — - | Minute, 
Moon 
Inequality of Natural Days. ' Moon's Paralax: 
Informed Stars. Motion of the Apogee. 
Ingreſs. N, 
Intercalary Day. Nadir. 
Interſtellar. Nebulors Stars. 
Julian Year, Nocturnal Ark, 
: Period, Nodus, 
Jupiter, Nonageſimal Degree, 
Northern Signs. 
Kalender. Nucleus. 
Kalends. 4 O. 
Oblique Aſcenſi 
Latitude of a Place, bs Plane, 2 
Star, Angle, 
HFeliocentrick. Sphere. 
Leap- Vear. Occident, 
2 @ Eftival, 
7 — Circles of the Sphere, Hybernal, 
Librarion, Occiden - 
Like Arks. Occultation. 
Limit of a Planet. Octant. 
Line of Meaſures. Ockile. 
Linea Apſidum. Olor. 
Line of greater and leſſer Longit. Ophiucus. 
of mean Longitude. ſition. 
mean Motion, Oprick Place of a Star. 
yy, Motion, Orbis Magnus. 
rizontal, Orbit of a Planet. 


Pollux. 


Orient. 
Oriental. 


Orion. 


r Projection 
bauten Laren 


les. 
Parallelif of the babe Axis. 
Paraſelene. | 


| Path of the Vertex. 0 


Pe gafus. 
Penumbra. 
Periæci. 


| Perigzum, 


Perihelion. 
Periodical, 
Month 
Periſcii. 
Perſeus. 
Phaſes, 
of che Planers, 
Phrocion, 
Piſces, 
Meridianus. 
Place of the Sun, Planet or Star. 
Place — of a Planer, | 


/ Planiſphere, Boa! 8 


iades. 
Poetical Riſing. 
Points of Station; 


Proceilion of the Equinoxes, 
Primary Planers. 

Prime of the Moon. 
Prime Vertical Dials. 
Primum Mobile. 
Projection of the Sphere. 
Projective Dialling . 
Proſtaphereſis. 
Pſeudoſtella. 

Prolemaick Svitem. 
DOI Syſtem. 


Quadrant of Alrirude, 
Aſtronomical. 

Quadrantal Triangle. 

Quadrarures of the Moon, 


Quarrile. 
Quintile. | 
n Rainyow. 
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R. Jserpentarius. „ Temperate Zone. 7 
Rainbow. 8110 — b 10 — Globe. 110 
Rational Horizon. 110 Seſquiquadrate. 511 10 Terreſtrial Globe. en 0 
1 Neal. n A Iseſquiquintile. boy C Torrid Zone. I. * 
+ | Receſſion of Equinoxes. Sexagenpary Tables. 70 Trajectory of a Comer. 1H 
5 of a Plane. — Fract _ _ the Moon. +70 
1 5 eclin ials. mile. 271d 2 nr 7 10 | riangulus Sept alis, 
A Reduction. „ © [Sidereal Year. ,- _ 1 Jo Trine A t 
IT is: Reflecting Dialss. [Simple Ercentricity. Tropicks. 6 ils 
11 Refraction Horizontal. Single Eccentrici . True Place, 1 
1 Reflexion: | Sirius. | 482 Con junction. 1 
1 Reflexion of rhe Moon. Solar Comer, .!ri! 21 Twilight. — * 
1 Refracted Dialsss Cycle, | 1 +»: 7 | Drohontan Syſtem. 
Fl Refraction Aſtronomical. YeaporiT : 15;4not V. * 
1! Regel. | Soltice, 10 m7 1 [ Variation. 3 
| | Rigel. nei :-11i2-*1 Eftiyal, ' i Vector. / r 
| 1. Regions. 817 Hybectal, . _ Venus. RT” 5 
| Retroceiſion of the Equiroxes. Solſtitial Colure. | Verſed Sine. 0761 
Retrograde. Isound. | Vertex. | Is 8 
Retrogration of a Planet. Isouth Direct Dials. vertical Circles. ae 
| Revolution. Southern Signs. „ rnb Point. 
14 Right Aſcenſion of the Sun or | Sphere, 11 2 tran Line. , oli 
ö Moon. Isspots in the Sun. | Velpertine. ' oak 
Ring of Saturn, Station. Via Lactea. | 5 
| | . nu ' | Stationary, _. I | Vindimiarrix, 4 1201 
j Sagitta. I [Stereographick Projection Virgo. a ; 
14 Sagittarius. Stile. I Viſible Horizon, 
mY Satellite, 8. 17 Style. IF Place e. WENT 
q 4 £ Inſtrument. i-172.7 [Subftilar Linen % Umbelicus, In- 
. Satellites of Jupiter, Succeſſion of the Sen I Volva. 151 
{| Mars, * _- | | Summer Solſtice, | - | Vortex. O oil: 
. Saturn. 10 Sun. Urſa Major, Fasane 
| Sciography. | Sunday-Letter. _ = | Minor. arts 
Wi Sciothericum Teleſcopium, + © | Superior Planet. { W. 3% 
| Scorpio. | Swift in Motion. | Winter Solſtice, 
Second. IsIydereal Vear. 0 21 V. 51 
N — Circle, . _ | Synodical Month, | Year. — 1 
\ Planers, | n | 3 
— oc 5g Till 6 Jo vas! — 4 
| -quartile, £2200 SyZygy. 1 
| | 10 3 | | * . 
f -ſexrile. I} Taurus. 
Semita Luminoſaz -  _ +; | Teleſcopes. prod 
| Senſible Horizon, | Teleſcopical n jc 
1 x 
\ 7 
| 
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A CATALOGUE 


eon Teebnicum : Or, an Univerſal Engliſh 
1 of Arts and Sciences; Explaining 
act caly the of Art, bur the Arts them- 


ſelves. Vol. I. 


but yer Plain Elements of Geometry: 
2 the French of Mounſieur Pardie. 


Oct avo. | 
Elements of Plainand Spherical Trigonometry : 
Together with the Principles of Spherick Geome- 


and the ſeveral Projections of the Sphere in 
Plane. Ofawo. 


A New Shorr Treatiſe of Algebra ; with the 
Geometrical Conſtruction of Equations, as far as 
the Fourth Power of Dimenſion : Together with 
a Specimen of the Nature and Algorithm of 
Fluxions. Ottavo, 


The Deſcription and Uſes of the Celeſtial and 
Terreſtrial Globes; and of Collins's Pocket Qua- 
drant. Ofavo. Theſe Five by the Reverend 
John Harris, D. D. and Fellow of the Royal So- 


ciety. 


Gloſſegraphia Anglicana Nova : Or, a Dictionary 
Interpreting ſuch hard Words of whatever Lan- 
guage, as are ar preſent uſed in the Engliſp Tongue; 
alſo the Terms of all Arts and Sciences. From 
the beſt Modern Authors. Od avo. 


A Compleat Hiſtory of England; with the Lives 
of all the Kings and Queens thereof, from the 
earlieſt Account of Time, to the Time of the 


Death of his late Majeſty King William the Third: 
Containing a faithful Relation of all the Affairs 
of State Eccleftaſtical and Civil: The whole Illu- 


ſtrated with large uſeful Noteg; and 8 of 
the Kin Queens from the Original. In 
Three Volumes, Folio. 


A Parallel of the Ancient Architecture, with 
the Modern; in a Collection of Ten Principal 
Authors, who have written upon the five Orders. 
Written in French, and made Engliſh for the Bene- 
fir of Builders. By Fobn Evelin Eſq; Fellow of 
the Royal Society. The Second Edition. Folio. 


A Treatiſe of Fluxions: Or, an Introduction to 
Mathemarical Philoſophy. A work very uſeful 
for thoſe that would know how to apply Mathe- 
— to Nature. By Charles Hayes, Gent. 

vlio. 


Mat heit Fuvenilis : Or, a Courſe of Mathema- 
ticks for young Students, and ſuch as are not ar- 
rived to a great Perfection in thoſe Studies. Made 
Engliſh from the Latin of Fo, Chriſtoph. Sturmias, 
Profeſſor of Philoſophy and cks. In 
Three Volumes, O#avo, 


Magne Briianniæ Notitia: Or, the preſent 
State of Great Britain; with divers — on 


of BOOKS. 


the Ancient State thereof. 
Eſq Fellow of the Royal 
Edition. O&avo. 


By Joln Chamber 
Ver. The = 


Britannia Illuſtrata : Or, Views of ſeveral of 
the Queen's Palaces : as alſoof the Principal Sears 
of the Nobiliry and Gentry of Great Britain : cu- 
riouſly Engraven on 80 Copper-Plates. Folio. 


An Introduction to the Hiſtory of the Princi- 
pal Kingdoms and States of Europe. By Samuel 
Puffendorf, Counſellor of State to the late King of 
Sweden, Made Engliſh from the Original High 


Dutch. The Sixth Edition. O&avo. 


Miſcellanies by the late Lord Marquis of 
Halifax, viz. Advice to a Daughter: Character 
of a Trimmer: Anatomy of an Equivalent: A 
Letter to a Diſſenter: Cautions for Choice of 
Parliament Men: A rough Draught of a new Mo- 
del at Sea: Maxim of State. O&avo. 


Reflections upon Ridicule: Or, what it is that 
makes a Man ridiculous ; · and the Means to avoid 
it: Wherein are 4 the different Manners 
and Characters of Perſons of the preſent Age. 
Octavo. <a 


The Compleat Horſeman ; or, Perfect Farrier : 
In Two Parts. Written in French by the Sieur de 
Solleyſell, Equerry to the preſent King of France; 
Abridg'd from the Folio. Done into Engliſh by 
Sir William Hope, The Second Edition Correch. 
— Illuftrated with ſeveral Copper Plates. 
Ottavo, | 


A Compleat Body of Chirurgical Operations : 
Containing, the whole Practice of Chirurgery ; 
with Obſervations and Remarks on each Cate : 
Amongſt which are Inſerted the ſeveral ways of 
Delivering Women in Natural and Unnatural La- 
bours. The whole Illuſtrated with Copper Plares, 
Explaining the ſeveral Bandages, Surures, and 
divers uſeful Inſtruments. By Mi. de ia Vaugion, 
Mi. D. and Intendant of the Royal Hoſpitals about 
Paris. Second Edition; Faichfully done ints 
Engliſh. Octavo. | 


A New Voyage to the Ea# Indies: By Francs 

r Containing their 

Adventures in Two Deſart Iſlands, Sc. Adorn d 
with Maps and Figures. Octavo. 


A Collection of Tracts Chirurgical and Medical. 
t. A New Light of — — 2. The New 
Light of Chicurgery vindicated. 3. A Phyfico- 
Medical Effay concerning Alkali and Acid. 
. Further Confiderations concerning Alkali and 
cid. 5. A Treatiſe of the Gout, 6. The 


Doctrine of Acids in the Cure of Diſeaſes further 
Aſerred. 7. A Relation of a ſudden and extra- 
ordinary Cure of a Perſon bir by a Viper. The 
Second Edition, Corrected. By Fohn — 
O&favo. 


Member of the College of Phyficians. 
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I Treatiſe of Chirurgical Operations, after the 
Neweſt and moſt exact Method: with curious 
Obſervations, and a general Idea of Wounds. By 
J. de la Charrier, 


There is now in the Preſs, and will ſpeedily be 
Publiſh'd, a Treatiſe Intituled, The Compleat 
and exact Ofteology : Together with an Account 
of the Diſeaſes Incident to the Bones, and their 
Cures. Done into Engliſh from the French Ori- 
ginal. Written by L Clerk, Phyſician in ordina- 


ry to the preſent French King. 


A Survey of the Microcoſm ; or, the Anatomy 
of the Bodies of Man and Woman: Wherein the 
Skin, Veins, Arteries, Nerves, Muſcles, Viſcera, 
Bones, and Ligaments thereof, are accurately 
Delineared, and fo diſpos d by paſting, as all rhe 
Parts of the ſaid Bodies both Internal and Exter- 
nal, are exactly repreſented in their proper Site: 
uſeful for all Phyſicians, Chirurgeons, Statuaries, 
Painters, &c. By Michael Spaher of Thro! and 
Remilinus, Corrected by Clopton Havers, M. D. 
and Fellow of the Royal Sociery. The Second 
Edirion. Folio, | 


Coſmography ; In Four Books: Cootatnlng, 
The Chorography and Hiſtory of the whole 
World, and all the Principal Kingdoms, Pro- 
vinces, Seas and Iſles thereof. By Peter Heylin, 
D. D. Improved with an Hiſtorical continuation 
to the preſent Times, by Edmund Bohun, Eſq; 


with a large and more accurate Index than was 


in any of rhe former Editions ; and Five New 


' Engrav'd Maps, according to the beſt and moſt 
exact Projection. Folio, 


The Hiftorical Antiquities of Hartford. ſpire: 
With the Original of Counties, Hundreds or 
Wapentakes, Boroughs, Corporations, Towns, 
Pariſhes, Villages and Hamlets. The Founda- 
rion and Original of Monaſteries, Churches, Ad- 
vowſons, Tythes, ReQtories, Impropriations and 
Vicarages in general ; deſcribing thoſe of this 
County in particular; As alſo, The ſeveral 
Mannors, Caftles, Seats and Parks of the Nobi- 
liry and Gentry, and the Succeſſion of the Lords 
in each Mannor therein. Alſo the Character of 


the Abbots of Sr. Albans. Faithfully Collected | ty 


from Publick Records » Leiger Books, Ancierit 
Manuſcripts,&c. 8 Henry Chauncey, Knight, 
Serjant at Law, Folio. 


The Gentleman's Dictionary; In Three 
Parts: (viz.) The Arr of — the Great 
Horſe; containing, the Terms and Phraſes uſed 
in the ge and the Diſeaſes and Accidents of 
Horſes. 2. The Military Art; explaining the 
Terms and Phraſes us d in Field and iſon, the 
Terms relating to Artillery, the Works and Mo- 


tions of Attack and Defence, and the Poſt and 
Duty of all the Officers of the Army; Illuſtrated 
_ —— * — _— Actions 
our Armies. 3. of Navigation; ex- 
. 
, Worki ighti ips 1 
ol Sea-Officers, Oe, wich Hl 


Polt and Duty witch Hiſto- 


rical Examples taken from the Actions of our 
Fleet. Each Part done Alphabetically from the 
Sixteenth Edition of the Original French. Pub- 
liſhed by the Sieur Guillet, and Dedicated to the 
Dauphin : with large Additions, Alterations and 
Improvements, Adapted ro the Cuſtoms and A- 
ctions of the Engliſh : And above 40 curious Cuts, 
that were not in the Original. O&avo. 


The Nature of Uncleanneſs conſider d: 
Wherein is Diſcourſed of the Cauſes and Conſe. 
quences of this Sin, and the Duties of ſuch as are 
under the Guilt of it. = which is added, A 
Diſcourſe concerning the Nature of Chaſtity, and 
the Means of obtaining it. By F. F. Oftervald, 
— _ =_ — — — of 
a Treatiſe of the Cauſes of the preſent uptions 
of Chriſtians, Ce. Oclavo. | 


The Life of Gu D' Alfarache : To hic 
is added, The Celebrated Tragicomedy Celeſting, 
In Two Volumes. Written in Spaniſh, by Mates 
Aleman. Done into Enyliſh from the New French 
Verſion, and compar'd with rhe Original by ſeve- 
ral hands; Adorn'd with Sculptures. O#avo, 


The Aphoriſms of Hippocrates, and rhe Sen- 
rences of Celſus : With Explanations and Refe- 
rences to the moſt conſiderable Writers in Phyſick 
and Philoſophy, both Antieat and Modern. To 
which are added, Aphoriſms upon the Small-Pox, 
Meaſles, and other Diſtempers, not ſo well known 
to former more temperate Ages. By C. F. Sprem- 
gel, M. D. Oftave, 


The whole Critical Works of Monſieur 
Rapin : Containing, 1. A Compariſon between 
Cicero and Demeſtbenes for Eloquence. 2. Homer 
and Virgil for Poetry. 3. Thucydides and Livy for 
Hiſtory, 4. Plato and Ariſtotle for Philoſophy. 
With the Opinions of the Wiſe Men of all Ages 
upon their Doctrine, and the different Adventures 
of their Sects: Likewiſe his Reflections on Elo- 

uence in general, and particularly on that of the 

r and Pulpit : His Reflections on Ariſtotle's 
Treatiſe of Poeſie. With a large Preface by Mr. 
Romer. His RefleMons upon Hiſtory ; upon Phi- 
loſophy in general ; upon Logick ; upon Morali- 

; u ae ; upon Metaphyſicks; upon the 
= of Philoſophy in Religion, In Two Volumes. 

avo. | 


Recreations Mathematical and Phyſical : Lay- 
ing down and Solving many delightful and pro- 
firable Problems of Arithmetick, Geometry, Op- 
ticks, Gnomonicks, Coſmography, Mechanicks, 
Phyſicks and Pyrotechny. By Monkeur Ozanem, 
Profeſſor of the Mathemaricks at Paris, Done 
— Engliſh, and Illuſtrated with very many Cuts. 

avo. | 


Of Wiſdom ; In Three Books: Written Origi- 
nally in Freneb by the Sieur de Charron ; with an 
Account of the Author. Made Engliſ . cop 
Stanbope, D. D. Dean of Canterbury, and Chaplain 
in ordinary to Her Majeſty. The Second Edition. 


| In Two Volumes, Octave. 
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